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Thank You for Choosing Ross

You've made a great choice. We expect you will be very happy with your purchase of Ross
Technology.

Our mission is to:
1. Provide a Superior Customer Experience

e offer the best product quality and support
2. Make Cool Practical Technology

e develop great products that customers love

Ross has become well known for the Ross Video Code of Ethics. It guides our interactions and
empowers our employees. I hope you enjoy reading it below.

If anything at all with your Ross experience does not live up to your expectations be sure to reach
out to us at solutions@rossvideo.com.

—Dug\ 2\35

David Ross
CEO, Ross Video

dross@rossvideo.com

Ross Video Code of Ethics

Any company is the sum total of the people that make things happen. At Ross, our employees are
a special group. Our employees truly care about doing a great job and delivering a high quality
customer experience every day. This code of ethics hangs on the wall of all Ross Video locations
to guide our behavior:

1. We will always act in our customers’ best interest.

2. We will do our best to understand our customers’ requirements.
3. We will not ship crap.

4. We will be great to work with.
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. We will do something extra for our customers, as an apology, when something big goes wrong
and it's our fault.

We will keep our promises.
We will treat the competition with respect.

We will cooperate with and help other friendly companies.

© ® N O

We will go above and beyond in times of crisis. If there's no one to authorize the required
action in times of company or customer crisis - do what you know in your heart is right. (You
may rent helicopters if necessary.)
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©2025 Ross Video Limited, Ross®, and any related marks are trademarks or registered trademarks of Ross
Video Limited. All other trademarks are the property of their respective companies. PATENTS ISSUED and
PENDING. All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, mechanical, photocopying, recording or otherwise, without the
prior written permission of Ross Video. While every precaution has been taken in the preparation of this
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damages resulting from the use of the information contained herein.
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The material in this manual is furnished for informational use only. It is subject to change without notice and
should not be construed as commitment by Ross Video Limited. Ross Video Limited assumes no
responsibility or liability for errors or inaccuracies that may appear in this manual.



End User Software License Agreement

This End User Software License Agreement is a legal agreement between you (the “Licensee”) and Ross
Video Limited ("Ross Video”) specifying the terms and conditions of your installation and use of the
Software and all Documentation (as those terms are defined herein).

IMPORTANT:

BY DOWNLOADING, ACCESSING, INSTALLING OR USING THE SOFTWARE AND/OR
DOCUMENTATION AND/OR BY AUTHORIZING ANY THIRD PARTY, INCLUDING WITHOUT
LIMITATION AN INSTALLER OR COMMISSIONER ACTING ON YOUR BEHALF TO DO SO, LICENSEE
AGREES TO THE TERMS OF THIS AGREEMENT AND THE LICENSE GRANTED HEREUNDER SHALL BE
EFFECTIVE AS OF AND FROM SUCH DATE. IF YOU DO NOT WISH TO ACCEPT THE TERMS AND
CONDITIONS OF THIS AGREEMENT, DO NOT DOWNLOAD, ACCESS, INSTALL, REFER TO OR
OTHERWISE USE THE SOFTWARE AND/OR DOCUMENTATION.

1. INTERPRETATION. In this Agreement, (a) words signifying the singular number include the plural and
vice versa, and words signifying gender include all genders; (b) every use of the words "herein”,
"hereof", “hereto” "hereunder" and similar words shall be construed to refer to this Agreement in its
entirety and not to any particular provision hereof; (c) reference to any agreement or other document
herein will be construed as referring to such agreement or other document as from time to time
amended, modified or supplemented (subject to any restrictions on such amendment, modification or
supplement set forth therein); (d) every use of the words “including” or “includes” is to be construed as
meaning “including, without limitation” or “includes, without limitation”, respectively; and (e)
references to an Article or a Section are to be construed as references to an Article or Section of or to
this Agreement unless otherwise specified.

2. DEFINITIONS. In this Agreement, in addition to the terms defined elsewhere in this Agreement, the
following terms have the meanings set out below:

“Affiliate” means, with respect to any Person, any other Person who directly or indirectly controls,
is controlled by, or is under direct or indirect common control with, such Person. A Person shall be
deemed to control a Person if such Person possesses, directly or indirectly, the power to direct or
cause the direction of the management and policies of such Person, whether through the ownership
of voting securities, by contract or otherwise; and the term “controlled” and “controlling” shall have
a similar meaning.

“Agreement” means this End User Software License Agreement including the recitals hereto, as
the same may be amended from time to time in accordance with the provisions hereof.

“Backup System” means the secondary piece of Designated Equipment upon which the Software is
installed and mirrored for the sole purpose of replacing a Primary System in the event such Primary
System is not available or functioning properly for any reason.

“Change of Control” means (a) the direct or indirect sale, transfer or exchange by the
shareholders of a Party of more than fifty percent (50%) of the voting securities of such Party, (b) a
merger or amalgamation or reorganization or other transaction to which a Party is party after which
the shareholders of such Party immediately prior to such transaction hold less than fifty percent
(50%) of the voting securities of the surviving entity, (c) the sale, exchange, or transfer of all or
substantially all of the assets of a Party.



“Confidential Information” means all data and information relating to the business and
management of either Party, including the Software, trade secrets and other technology to which
access is obtained or granted hereunder by the other Party, and any materials provided by Ross
Video to Licensee; provided, however, that Confidential Information shall not include any data or
information which:

(i) is or becomes publicly available through no fault of the other Party;
(ii) is already in the rightful possession of the other Party prior to its receipt from the other Party;

(iii) is already known to the receiving Party at the time of its disclosure to the receiving Party by the
disclosing Party and is not the subject of an obligation of confidence of any kind;

(iv) is independently developed by the other Party;
(v) is rightfully obtained by the other Party from a third party; or
(vi) is disclosed with the written consent of the Party whose information it is.

“"Designated Equipment” shall mean (a) the hardware products sold by Ross Video to Licensee on
which the Software is installed and licensed for use, as the same may be replaced from time to time
by Ross Video; or (b) in the case of Software licensed on a stand-alone basis, the equipment of
Licensee on which the Software is to be installed and meets the minimum specifications set out in
the Documentation.

“Documentation” shall mean manuals, instruction guides, user documentation and other related
materials of any kind pertaining to the Software (whether in electronic, hard-copy or other media
format) that are furnished to Licensee by or on behalf of Ross Video in relation to the Software.

“Freeware” means Software that is available free of charge from Ross Video, and includes, without
limitation the master control system software known as "DashBoard".

"Governmental Authority"” means (a) any federal, provincial, state, local, municipal, regional,
territorial, aboriginal, or other government, governmental or public department, branch, ministry,
or court, domestic or foreign, including any district, agency, commission, board, arbitration panel or
authority and any subdivision of any of them exercising or entitled to exercise any administrative,
executive, judicial, ministerial, prerogative, legislative, regulatory, or taxing authority or power of
any nature; and (b) any quasi-governmental or private body exercising any regulatory,
expropriation or taxing authority under or for the account of any of them, and any subdivision of
any of them.

“Improvements” means all inventions, works, discoveries, improvements and innovations of or in
connection with the Software, including error corrections, bug fixes, patches and other updates in
Object Code form to the extent made available to Licensee in accordance with Ross Video’s release
schedule.

"License Fee" means the fee(s), if any, payable in respect of the Software in accordance with the
relevant invoice(s) or other purchase documents delivered in connection with this Agreement.

“License Period” means the period of time that Licensee will have the rights granted under this
Agreement, as may be specified in an Order.

“Modifications” means any enhancements, changes, corrections, translations, adaptations,
revisions, developments, upgrades or updates thereto; and “Modify” shall mean the creation of any
of the foregoing.

“Object Code” means the machine readable executable form of a computer software program.



"Open Source Components” means third party Open Source software, libraries or other
components.

"Open Source License" means the license that governs each Open Source Component.

"Order" means the documents provided by Ross Video to Licensee detailing the Ross Video
products contemplated for purchase, the corresponding fees and License Period that may apply to
the Software, including any and all quotations, purchase orders, acknowledgments, pro formas,
invoices and other purchase documentation.

“Parties” means both Ross Video and Licensee and “Party” means either one of them as the
context requires.

“Person” will be broadly interpreted and includes (a) a natural person, whether acting in his or her
own capacity, or in his or her capacity as executor, administrator, estate trustee, trustee or
personal or legal representative; (b) a corporation or a company of any kind, a partnership of any
kind, a sole proprietorship, a trust, a joint venture, an association, an unincorporated association,
an unincorporated syndicate, an unincorporated organization or any other association, organization
or entity of any kind; and (c) a Governmental Authority.

“Primary System” means the Designated Equipment upon which the Software is installed and
executed to deliver its intended functionality.

“Released Claims” has the meaning ascribed to it in Section 9(b).
“Released Parties” has the meaning ascribed to it in Section 9(b).
“Ross Video"” means Ross Video Limited and its Affiliates.

“Software” means the version of the Object Code licensed and delivered to Licensee by Ross Video
concurrently with delivery of this Agreement, including without limitation the Freeware, and any
subsequent error corrections, updates, Modifications or Improvements provided to Licensee by Ross
Video pursuant to this Agreement, but specifically excluding any features or plug-ins that may be
purchased by you directly from third parties as upgrades or enhancements to the Software.

“Source Code” means the human readable form of a computer software program, and all tools and
documentation necessary for a reasonably competent computer programmer to understand,
maintain and Modify the Software.

“Third Party Software” means those portions of the Software, if any, which are owned or
controlled by third parties and licensed to Ross Video pursuant to certain license agreements or
arrangements with such third parties, including the Open Source Components and NDI®! software
(http://NDI.video); and

“Use” means to execute, run, display, store, merge, network, Modify, translate, host or integrate
with Licensee’s products or other third party software.

I NDI® is a registered trademark of Vizrt NDI AB.


http://NDI.video

LICENSE. Subject to the terms and conditions of this Agreement, upon payment of the applicable
License Fee by Licensee, or, in the case of Freeware only, upon download of the Software by Licensee
onto its Designated Equipment, Ross Video hereby grants to Licensee a non-transferable and non-
exclusive right to Use the Software and Documentation solely for the internal use of Licensee (the
“License”), during the License Period. In the event that a License Period is not identified on the Order,
such License Period shall be deemed to be perpetual, subject to paragraph 10(c) of this Agreement.
The Software shall only be used in connection with or installed on the Designated Equipment and,
where applicable, shall only be used on the Primary System, provided such Primary System is operating

properly."

If the Primary System is not operating properly for any reason, the Software may be used on the
designated Backup System for that Primary System until such time that the Primary System begins
operating properly. The Software and Documentation are provided to Licensee for the exclusive use
by Licensee’s organization for its ordinary business purposes and shall not be used by any third
party for any purposes. Licensee may make copies of the Software as required for internal backup
and archival purposes. To the extent permitted hereunder, Licensee may distribute copies of the
Software and/or Documentation to members of its organization, provided (a) this Agreement is
included with each copy, (b) any member of its organization who uses the Software and/or
Documentation accepts and agrees to be bound by the terms of this Agreement and by any other
license agreements or other agreement incorporated by reference into this Agreement, and (c)
Licensee has paid any applicable additional License Fees in respect of copying and redistributing of
the Software. To the extent Licensee is permitted to make copies of the Software under this
Agreement, Licensee agrees to reproduce and include on any copy made or portion merged into
another work, all Ross Video proprietary notices, including any notices with respect to copyrights,
trademarks and this License. With the exception of copying the Software for backup or archival
purposes, Licensee agrees to keep a record of the number and location of all such copies and will
make such record available at Ross Video's request. The Software may include mechanisms to limit
or inhibit copying.

LICENSE RESTRICTIONS. Except as otherwise provided in section 3 above, Licensee shall not: (1)
copy any Software or Documentation, or part thereof, which is provided to Licensee by Ross Video
pursuant to this Agreement, in Object Code form, Source Code form or other human or machine
readable form, including written or printed documents, without the prior written consent of Ross Video;
(2) in any way market, distribute, export, translate, transmit, merge, Modify, transfer, adapt, loan,
rent, lease, assign, share, sub-license, sell, make available for download on any website or make
available to another Person, the Software and/or Documentation, in whole or in part, provided that
Licensee shall not be prohibited from renting or leasing the Software if Ross Video has consented, in
writing, to Licensee engaging in such activities in respect of the Software; (3) reverse engineer,
decompile or disassemble the Software or electronically transfer it into another computer language; or
(4) use the Software or Documentation in a manner that is inconsistent with the License granted
hereunder or that will result in a breach of this Agreement. Licensee agrees to take all reasonable
precautions to prevent third parties from using the Software and/or Documentation in any way that
would constitute a breach of this Agreement, including such precautions Licensee would ordinarily take
to protect its own proprietary software, hardware or information.

DELIVERY. Ross Video shall deliver to Licensee one (1) master copy of the Software in compiled
binary (executable) form suitable for reproduction in electronic files only and Ross Video shall deliver to
Licensee a minimum of one copy of the Documentation.

IMPROVEMENTS. Licensee may from time to time request Ross Video to incorporate certain
Improvements into the Software. Ross Video may, in its sole discretion, undertake to incorporate and
provide such Improvements to Licensee with or without payment of a fee to be negotiated at the time
of such request. All Improvements, whether recommended and developed by Ross Video or Licensee,
shall be considered the sole property of Ross Video and shall be used by Licensee pursuant to the terms
of the License granted under this Agreement.



FREEWARE. Other than the obligation to pay a License Fee, which does not apply to the Freeware, all
other provisions of this End User Software License Agreement apply to the Freeware in the same way
as they apply to all other Software that is the subject of this Agreement. In addition, in connection with
the Freeware, the following provisions apply:

a. Licensee will not Use the Freeware to engage in or allow others to engage in any illegal activity.

b. Licensee will not Use the Freeware in any way that will interfere with or damage the operation of
the services of any third parties by overburdening/disabling network resources through
automated queries, excessive usage or similar conduct.

c. Licensee will not Use the Freeware to engage in any activity that will violate the rights of others,
including, without limitation, by using it for operations that involve child labour, suppressing the
right of freedom of expression or endangering the security of person.

OWNERSHIP. The Parties acknowledge and agree that, as between the Parties, Ross Video shall be
the owner of all intellectual property rights in the Software, Documentation and all related Modifications
and Improvements, written materials, logos, trademarks, trade names, copyright, patents, trade
secrets and moral rights, registered or unregistered. No proprietary interest or title in or to the
intellectual property in the Software, Documentation or any Improvements or Modifications is
transferred to Licensee by this Agreement. Ross Video reserves all rights not expressly licensed to
Licensee under section 3.

OPEN SOURCE SOFTWARE.

a. Software may use and/or be provided with Open Source Components, including those detailed in
the Third Party section below. To the extent stipulated by its Open Source License, each such
Open Source Component is licensed directly to Licensee from its respective licensors and not
sub-licensed to Licensee by Ross Video, and such Open Source Component is subject to its
respective Open Source License, and not to this Agreement. If, and to the extent, an Open
Source Component requires that this Agreement effectively impose, or incorporate by reference,
certain disclaimers, permissions, provisions, prohibitions or restrictions, then such disclaimers,
permissions, provisions, prohibitions or restrictions shall be deemed to be imposed, or
incorporated by reference into this Agreement, as required, and shall supersede any conflicting
provision of this Agreement, solely with respect to the corresponding Open Source Component
which is governed by such Open Source License.

b. If Licensee, or another party on Licensee’s behalf, modifies, replaces or substitutes any Open
Source Component used in or provided with this Software, Licensee hereby fully, forever,
irrevocably and unconditionally releases and discharges Ross Video, its Affiliates and its and
their employees, officers, directors, resellers, distributors and representatives (collectively,
“Released Parties”) from any and all claims, charges, complaints, demands, actions, causes of
action, suits, rights, debts, covenants, liabilities, warranties, performance and maintenance and
support obligations (collectively, “Released Claims”), of every kind and nature, with respect to
such Software, including without limitation any such Released Claims that arise as a matter of
applicable Law.

c. If an Open Source License requires that the source code of its corresponding Open Source
Component be made available to Licensee, and such source code was not delivered to Licensee
with the Software, then Ross Video hereby extends a written offer, valid for the period
prescribed in such Open Source License, to obtain a copy of the source code of the
corresponding Open Source Component, from Ross Video from
https://www.rossvideo.com/open-source-information/.


https://www.rossvideo.com/open-source-information/

10. THIRD PARTY SOFTWARE.

a. Licensee acknowledges that the Third Party Software is not owned by Ross Video.
Notwithstanding any other provision of this Agreement, Ross Video, to the extent permitted by
applicable law, offers no warranties (whether express, implied, statutory or by course of
communication or dealing with Licensee, or otherwise) with respect to the Third Party Software.
Ross Video may pass through to Licensee, if and to the extent permitted by applicable law, any
warranties expressly provided by such third parties to Ross Video for such Third Party Software.

b. FFmpeg Notice. The Software may utilize FFmpeg video components and their included libraries.
FFmpeg is a trademark of Fabrice Bellard (originator of the FFmpeg project). Ross Video
disclaims any ownership claim to FFmpeg. Please refer to http://ffmpeg.org (copyright is in the
FFmpeg developers). FFmpeg is licensed under the GNU Lesser General Public License v2.1 or
Lesser General Public License v3.0. GNU Lesser General Public License contact information: Free
Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA. Licensee
can distribute it and/or modify it under the terms of such licenses."

11. INTELLECTUAL PROPERTY INDEMNITY.

a. Ross Video agrees to defend, indemnify and hold harmless Licensee from final damages awarded
by a court of competent jurisdiction (hereinafter referred to as the “Losses”), which Licensee, or
any of its officers or directors, may incur, suffer or become liable for as a result of, or in
connection with, any third party claim asserted against Licensee to the extent such claim is
based on a contention that the Software, Documentation or any portion thereof, infringes any
valid, registered, enforceable patents, copyrights, trade secrets, trademarks or other intellectual
property rights of any third party, provided that (a) the allegedly infringing Software or
Documentation has been used within the scope of and in accordance with the terms of this
Agreement, and (b) Licensee notifies Ross Video in writing of such claim within ten (10) days of
a responsible officer of Licensee becoming aware of such claim. If the Software, Documentation
or any portion thereof is held to constitute an infringement of a third party’s intellectual property
rights, and use thereof is enjoined, Ross Video shall, at its election and expense, either (i)
procure the right to use the infringing element of the Software or Documentation; or (ii) replace
or modify the element of the Software or Documentation so that the infringing portion is no
longer infringing and still performs the same function without any material loss of functionality.
Ross Video shall make every reasonable effort to correct the situation with minimal effect upon
the operations of Licensee.

b. Notwithstanding the above, Ross Video reserves the right to terminate this Agreement and the
License granted hereunder on immediate notice to Licensee, and without liability to Licensee, in
the event that the Software or Documentation constitutes or may, in Ross Video's
determination, constitute, an infringement of the rights of a third party that Ross Video, in its
sole discretion, does not consider to be affordably remediable.

c. Either party may terminate this Agreement immediately should any Software become, or in
either party's opinion be likely to become, the subject of a claim of infringement of any
intellectual property right and, in such event, there shall be no claim by either Licensee or Ross
Video against the other arising out of such termination, provided that the foregoing shall not
apply to a claim for infringement by Ross Video against Licensee in the event that Licensee is
alleged to have infringed Ross Video's intellectual property rights, in which case Licensee shall
remain liable for all outstanding License Fees and other amounts owing to Ross Video.

d. Notwithstanding the foregoing, Ross Video shall have no liability for any claim of infringement
based on use of other than a current, unaltered release of the Software and/or Documentation
available from Ross Video if such infringement would have been avoided by the use of a current,
unaltered release of the Software and/or Documentation provided that such current, unaltered
release performs substantially in conformity with the specifications set out in the Documentation
and was provided, at no additional cost by Ross Video, to those subscribing for maintenance
services for the Software or Documentation.



12. CONFIDENTIALITY. Each Party shall maintain in confidence all Confidential Information of the
other Party, shall use such Confidential Information only for the purpose of exercising its rights and
fulfilling its obligations under this Agreement, and shall not disclose any Confidential Information of
the disclosing Party to any third party except as expressly permitted hereunder or make any
unauthorized use thereof. Each Party shall disclose the Confidential Information only to those of its
employees, consultants, advisors, and/or subcontractors who have a need to know the Confidential
Information. Each Party shall, prior to disclosing the Confidential Information to such employees,
consultants, advisors and/or subcontractors, obtain their agreement to receive and use the
Confidential Information on a confidential basis on the same terms and conditions contained in this
Agreement. The receiving Party shall treat the Confidential Information of the disclosing Party with
the same degree of care against disclosure and/or unauthorized use as it affords to its own
information of a similar nature, or a reasonable degree of care, whichever is greater. The receiving
Party further agrees not to remove or destroy any proprietary or confidential legends or markings
placed upon any documents or other materials of the disclosing Party. The obligations of confidence
set forth in this Agreement shall extend to any Affiliates that have received Confidential Information
of the disclosing Party and shall also cover Confidential Information disclosed by any Affiliate. The
receiving Party shall be responsible for any actions or omissions of its Affiliates as if such actions or
omissions were its own.

Either party may disclose certain Confidential Information if it is expressly required to do so
pursuant to legal, judicial, or administrative proceedings, or otherwise required by law, provided
that (i) such Party provides the other Party with reasonable written notice prior to such disclosure;
(ii) such Party seeks confidential treatment for such Confidential Information; (iii) the extent of
such disclosure is only to the extent expressly required by law or under the applicable court order;
and (iv) such Party complies with any applicable protective or equivalent order.

Each of Ross Video and Licensee (the “Indemnifying Party”, as applicable) agree to indemnify the
other (the “Indemnified Party”, as applicable) for all Losses incurred by the Indemnified Party as
a result of a failure of the Indemnifying Party to comply with its obligations under this Section 12
provided that the Indemnified Party has given prompt notice of any such claim and, to the extent
that a claim may lie against a third party for the unauthorized disclosure of such Confidential
Information, the right to control and direct the investigation, preparation, action and settlement of
each such claim and, further, provided that the Indemnified Party reasonably co-operates with the
Indemnifying Party in connection with the foregoing and provides the Indemnifying Party with all
information in the Indemnified Party’s possession related to such claim and such further assistance
as reasonably requested by the Indemnifying Party.

The Parties acknowledge and agree that any breach of the confidentiality provisions of this
Agreement by one Party may cause significant and irreparable injury to the other Party that is not
compensable monetarily, as well as damages that may be difficult to ascertain, and agrees that, in
addition to such other remedies that may be available at law or in equity, the other Party shall be
entitled to seek injunctive relief (including temporary restraining orders, interim injunctions and
permanent injunctions) in a court of competent jurisdiction in the event of the breach or threatened
breach by such party of any of the confidentiality provisions of this Agreement. The relief
contemplated in this Section shall be available to each Party without the necessity of having to
prove actual damages and without the necessity of having to post any bond or other security. Each
Party further agrees to notify the other Party in the event that it learns of or has reason to believe
that any Person has breached the confidentiality provisions of this Agreement.



13. LIMITATION OF LIABILITY. The limitation of liability provisions of this Agreement reflect an
informed voluntary allocation of the risks (known and unknown) that may exist in connection with the
licensing of the Software or Documentation hereunder by Ross Video, and that voluntary risk allocation
represents a material part of the Agreement reached between Ross Video and Licensee. Should Ross
Video be in breach of any obligation, Licensee agrees that Licensee’s remedies will be limited to those
set forth in this Agreement. No action, regardless of form, arising out of this Agreement may be
brought by Licensee more than twelve (12) months after the facts giving rise to the cause of action
have occurred, regardless of whether those facts by that time are known to, or reasonably ought to
have been discovered by, Licensee.

(A) EXCEPT AS EXPRESSLY PROVIDED IN THIS AGREEMENT, THE SOFTWARE AND
DOCUMENTATION ARE PROVIDED “AS IS” AND ROSS VIDEO (I) MAKES NO OTHER
REPRESENTATIONS, AND PROVIDES NO WARRANTIES OR CONDITIONS OF ANY KIND, EXPRESS OR
IMPLIED, STATUTORY, BY USAGE OF TRADE CUSTOM OF DEALING, OR OTHERWISE, AND (II)
SPECIFICALLY DISCLAIMS ALL IMPLIED WARRANTIES INCLUDING ANY IMPLIED WARRANTY OF
UNINTERRUPTED OR ERROR FREE OPERATION, MERCHANTABILITY, QUALITY OR FITNESS FOR A
PARTICULAR PURPOSE. ROSS VIDEO DOES NOT REPRESENT OR WARRANT THAT THE SOFTWARE
WILL MEET ANY OR ALL OF LICENSEE’S PARTICULAR REQUIREMENTS, THAT THE USE AND
OPERATION OF THE SOFTWARE WILL OPERATE ERROR-FREE OR UNINTERRUPTED, THAT ALL
PROGRAMMING ERRORS IN THE SOFTWARE CAN BE FOUND IN ORDER TO BE CORRECTED, OR
THAT THE SOFTWARE WILL BE COMPATIBLE WITH OTHER PROGRAMS, SYSTEMS, AND HARDWARE.

(B) IN NO EVENT SHALL ROSS VIDEO, ITS AFFILIATES AND LICENSORS, AND THEIR RESPECTIVE
DIRECTORS, OFFICERS, EMPLOYEES AND AGENTS, BE LIABLE FOR ANY CLAIM FOR INDIRECT,
CONSEQUENTIAL, SPECIAL, INCIDENTAL, PUNITIVE, EXEMPLARY, AGGRAVATED DAMAGES; LOST
PROFITS, OR LOST REVENUE ARISING FROM OR IN CONNECTION WITH THIS AGREEMENT,
REGARDLESS OF THE FORM OF ACTION, WHETHER IN CONTRACT, OR IN TORT, EVEN IF THE PARTY
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

(C) IN ANY EVENT THE AGGREGATE LIABILITY OF ROSS VIDEO, ITS AFFILIATES AND LICENSORS,
AND THEIR RESPECTIVE DIRECTORS, OFFICERS, EMPLOYEES AND AGENTS, FOR ANY CLAIM FOR
DIRECT DAMAGES WITH RESPECT TO THE SUBJECT MATTER OF THIS AGREEMENT SHALL NOT

EXCEED THE AMOUNT OF THE PURCHASE PRICE PAID TO ROSS VIDEO UNDER THIS AGREEMENT.

14. TERM AND TERMINATION.

(1) Unless terminated earlier in accordance with the terms of this Agreement, the term of this
Agreement shall commence upon Licensee’s first download, access, installation, or other use of
the Software or Documentation and continues until, in the case of Software licensed with
Designated Equipment provided by Ross Video, the earliest of (a) the end of the License
Period, or (b) if the Designated Equipment is assigned or transferred in accordance with this
Agreement, the date on which the Designated Equipment is no longer owned by Licensee;

(2) Either Party shall have the right to terminate this Agreement on notice to the other Party if:

(a) the other Party fails to pay any fees or other amounts when due hereunder or under any
other agreement between the Parties (or any Affiliates of the Parties, as applicable) in
connection with the Software and/or Designated Equipment and such breach is not cured
within thirty (30) days after written notice of such failure to pay is given to the defaulting
Party by the non-defaulting Party;

(b) the other Party shall file a voluntary petition in bankruptcy or insolvency or shall petition
for reorganization under any bankruptcy law, consent to an involuntary petition in
bankruptcy, or if a receiving order is given against it under the Bankruptcy and
Insolvency Act (Canada) or the comparable law of any other jurisdiction (and such is not
dismissed within ten (10) days);



15.

16.

17.

(c) there shall be entered an order, judgment or decree by a court of competent jurisdiction,
upon the application of a creditor, approving a petition seeking reorganization or
appointing a receiver, trustee or liquidator of all or a substantial part of the other Party’s
assets and such order, judgment or decree continues in effect for a period of thirty (30)
consecutive days; or

(d) the other Party shall fail to perform any of the other material obligations set forth in this
Agreement and such default, in the case of a default which is remediable, continues for a
period of thirty (30) days after written notice of such failure has been given by the non-
defaulting Party or, in the case of a hon-remediable default, immediately upon notice.

(3) Notwithstanding anything to the contrary contained in this Agreement:

(a) Ross Video may forthwith terminate this Agreement if Licensee is in breach of any of
sections 3, 4 or 12 of this Agreement. For greater certainty, in such instances Ross Video
shall provide written notice of such termination as soon as practicable but written notice
shall not be a necessary prerequisite to such termination; and

(b) in the event of a Change of Control of Licensee, Ross Video shall have the right to
terminate this Agreement and the License granted hereunder upon thirty (30) days’ prior
written notice to Licensee. For greater certainty, Ross Video's right to terminate in the
event of a Change of Control of Licensee shall continue for a period of six (6) months
from the date Licensee delivers notice of such Change of Control to Ross Video.

(c) Ross Video may terminate the License immediately on the date on which it provides
notice to Licensee, if its agreements for Third Party Software are terminated.

(4) Upon the termination or expiry of this Agreement:
(a) Licensee shall immediately cease and desist all use of the Software and Documentation;

(b) Licensee shall immediately deliver to Ross Video any of Ross Video’s Confidential
Information provided hereunder (including the Software and Documentation) then in its
possession or control, if any, and shall deliver a certificate of an officer of Licensee
certifying the completeness of same;

(c) Licensee shall refrain from further use of such Confidential Information; and

(d) Licensee shall forthwith pay all amounts owing to Ross Video or any of its Affiliates
hereunder.

SURVIVAL. The provisions of sections 1, 2, 6, 8,9, 10, 11, 12, 13, 14, 18, 22, 23, and 24 herein shall
survive the expiry or termination of this Agreement.

FORCE MAIJEURE. Dates and times by which Ross Video is required to render performance under this
Agreement shall be automatically postponed to the extent and for the period that Ross Video is
prevented from meeting them by reason of events of force majeure or any cause beyond its reasonable
control provided Ross Video notifies Licensee of the commencement and nature of such cause and uses
its reasonable efforts to render performance in a timely manner.

ASSIGNMENT. Ross Video may assign this Agreement, or any of its rights or obligations hereunder, in
whole or in part, upon notice to Licensee. Licensee shall not assign this Agreement, or any of its rights
or obligations hereunder, in whole or in part, without the prior written consent of Ross Video, which
consent may not be unreasonably withheld. This Agreement enures to the benefit of and is binding
upon each of the Parties and their respective successors and permitted assigns.



18.

19.

20.

21.

22.

23.

24.

GOVERNING LAW. If Licensee acquired the Ross Product(s) in the United States or Canada, the laws
of the state or province where Licensee’s principal place of business is located govern the interpretation
of this Agreement, claims for its breach, and all other claims regardless of conflict of laws principles. If
Licensee acquired the Ross Product(s) in the European Union or the United Kingdom, then the laws of
England and Wales apply. If Licensee acquired the Ross Product(s) in any other country, then the laws
of the Province of Ontario, Canada shall apply.

LANGUAGE. The Parties have expressly required that this Agreement and all documents relating
thereto be prepared in English. Les parties ont expressément exigé que cette convention ainsi que tous
les documents qui s’y rattachent soient rédigés en anglais.

GOVERNMENT CONTRACTS. If the Software and/or Documentation to be furnished to Licensee
hereunder are to be used in the performance of a government contract or subcontract, the Software
and/or Documentation shall be provided on a "restricted rights" basis only and Licensee shall place a
legend, in addition to applicable copyright notices, in the form provided under the applicable
governmental regulations. For greater certainty, Ross Video shall not be subject to any flow-down
provisions required by any customer of Licensee that is a Governmental Authority unless Ross Video
expressly agrees to be bound by such flow-down provisions in writing.

EXPORT AND IMPORT LAWS. Licensee acknowledges and agrees that the Software (including any
technical data and related technology) may be subject to the export control laws, rules, regulations,
restrictions and national security controls of the United States and other applicable countries (the
“Export Controls”) and agrees not to export, re-export, import or allow the export, re-export or import
of such export-controlled Software (including any technical data and related technology) or any copy,
portion or direct product of the foregoing in violation of the Export Controls. Licensee hereby represents
that it is not an entity or person to whom provision of the Software (including any technical data and
related technology) is restricted or prohibited by the Export Controls. Licensee agrees that it has the
sole responsibility to obtain any authorization to export, re-export, or import the Software (including
any technical data and related technology), as may be required. Licensee will defend, indemnify and
hold Ross Video harmless from any and all claims, losses, liabilities, damages, fines, penalties, costs
and expenses (including attorney’s fees) arising from or relating to any breach by Licensee of its
obligations under this Section.

AMENDMENT AND WAIVER. No amendment, discharge, modification, restatement, supplement,
termination or waiver of this Agreement or any Section of this Agreement is binding unless it is in
writing and executed by the Party to be bound. No waiver of, failure to exercise or delay in exercising,
any Section of this Agreement constitutes a waiver of any other Section (whether or not similar) nor
does any waiver constitute a continuing waiver unless otherwise expressly provided.

SEVERABILITY. Each Section of this Agreement is distinct and severable. If any Section of this
Agreement, in whole or in part, is or becomes illegal, invalid, void, voidable or unenforceable in any
jurisdiction by any court of competent jurisdiction, the illegality, invalidity or unenforceability of that
Section, in whole or in part, will not affect (a) the legality, validity or enforceability of the remaining
Sections of this Agreement, in whole or in part; or (b) the legality, validity or enforceability of that
Section, in whole or in part, in any other jurisdiction.

ENTIRE AGREEMENT. This Agreement, and any other documents referred to herein, constitutes the
entire agreement between the Parties relating to the subject matter of this Agreement and supersedes
all prior written or oral agreements, representations and other communications between the Parties.

Updated: November 1, 2023



Warranty and Repair Policy

Ross Video Limited (Ross) warrants its PIERO systems to be free from defects under normal use and service
for the following time periods from the date of shipment:

e PIERO Server — 12 months
e PIERO Software Upgrades — 12 months free of charge

¢ System and Media hard drives — 12 months

If an item becomes defective within the warranty period Ross will repair or replace the defective item, as
determined solely by Ross.

Warranty repairs will be conducted at Ross, with all shipping FOB Ross dock. If repairs are conducted at the
customer site, reasonable out-of-pocket charges will apply. At the discretion of Ross, and on a temporary
loan basis, plug in circuit boards or other replacement parts may be supplied free of charge while defective
items undergo repair. Return packing, shipping, and special handling costs are the responsibility of the
customer.

This warranty is void if products are subjected to misuse, neglect, accident, improper installation or
application, or unauthorized modification.

In no event shall Ross Video Limited be liable for direct, indirect, special, incidental, or consequential
damages (including loss of profit). Implied warranties, including that of merchantability and fitness for a
particular purpose, are expressly limited to the duration of this warranty.

This warranty is TRANSFERABLE to subsequent owners, subject to Ross’ notification of change of ownership.

Extended Warranty

For customers that require a longer warranty period, Ross offers an extended warranty plan to extend the
standard warranty period by one year increments. For more information about an extended warranty for
your PIERO system, contact your regional sales manager.



Environmental Information

The equipment that you purchased required the extraction and use of natural resources for its production. It
may contain hazardous substances that could impact health and the environment.

To avoid the potential release of those substances into the environment and to diminish the need for the
extraction of natural resources, Ross Video encourages you to use the appropriate take-back systems. These
systems will reuse or recycle most of the materials from your end-of-life equipment in an environmentally
friendly and health conscious manner.

The crossed-out wheeled bin symbol invites you to use these systems.

If you need more information on the collection, reuse, and recycling systems, please contact your local or
regional waste administration.

You can also contact Ross Video for more information on the environmental performances of our products.



Company Address

Ross Video Limited

8 John Street
Iroquois, Ontario
Canada, KOE 1KO0

Ross Video Incorporated

P.O. Box 880
Ogdensburg, New York
USA 13669-0880

General Business Office:

Fax:

Toll Free Technical Support:

Alternately, you can contact:
Technical Support:

After Hours Emergency:

E-mail for Technical Support:
E-mail for General Information:

Website:

(+1) 613 - 652 - 4886
(+1) 613 - 652 - 4425

1-844-652-0645 (North America)
+800 3540 3545 (International)

(+1) 613 - 652 - 4886
(+1) 613 - 349 - 0006

techsupport@rossvideo.com
solutions@rossvideo.com

http://www.rossvideo.com
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Introduction

Thank you for choosing a Ross Video PIERO system.

Ross Video designed PIERO with the needs of live production in mind. PIERO is a system for adding graphics
to sports footage to aid in analysis of incidents in the match and illustrate points made by analysts.

We appreciate your business and sincerely hope that you have a great experience with your new PIERO

system. As always, if there is anything we at Ross Video can do to assist you, please do not hesitate to
contact us.
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About This Guide

This guide covers the use of the PIERO system.

If, at any time, you have questions pertaining to the operation of PIERO, please contact us at the numbers
listed in the section Getting Helpl ™. Our technical staff is always available for consultation, training, or
service.

Documentation Conventions

Special text formats are used in this guide to identify parts of the user interface, text that a user must
enter, or a sequence of menus and sub-menus that must be followed to reach a particular command.

Bold text Bold text identifies a user interface element such as a dialog box, menu item, or
button.

For example:

In the Slug column, type a slug name for the story.

Bold Italic text Italic text is used to identify the titles of referenced guides, manuals, or documents.

For example:

For more information, refer to the DashBoard User Guide.
Courier text Courier text identifies text that a user must type.
For example:

In the Username box, type postgres.

Hypertext Identifies a hyperlink to a related topic.
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Getting Help

PIERO documentation is accessible by selecting the Documents icon in the PIERO Launcher.

Contacting Technical Support

At Ross Video, we take pride in the quality of our products, but if problems occur, help is as close as the
nearest telephone.

Our 24-hour Hot Line service ensures you have access to technical expertise around the clock. After-sales
service and technical support is provided directly by Ross Video personnel. During business hours (Eastern
Time), technical support personnel are available by telephone. After hours and on weekends, a direct
emergency technical support phone line is available. If the technical support person who is on call does not
answer this line immediately, a voice message can be left and the call will be returned shortly. This team of
highly trained staff is available to react to any problem and to do whatever is necessary to ensure customer
satisfaction.

Technical Support:

e 1-844-652-0645 (North America)

+800 3540 3545 (International)

After Hours Emergency: (+1) 613-349-0006

E-mail: techsupport@rossvideo.com

Website: http://www.rossvideo.com
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What is PIERO?

PIERO is a system designed to enhance sports footage with graphical elements that support the analysis of
key moments during a match. These graphics range from basic visual aids, such as lines, to more complex
effects, including 3D computer-generated imagery (CGI), such as a virtual football stadium. In the 3D
stadium, analysts can view the action from perspectives where no physical cameras are present.

Many of these graphical elements are "tied-to-field," meaning they are appear to be on the pitch, allowing
them to move naturally with the camera as it follows the game, creating the illusion that the graphics are

part of the live action.

PIERO Graphics Examples
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Getting Started

This section provides an overview of starting and launching PIERO, the PIERO User Interface (UI), and the
basic workflow for creating a project in PIERO.

Starting PIERO

The instructions in this guide apply to systems running macOS or Linux (Ubuntu).
For MacOS, see the Starting for macOS/ 7 section.

For Linux (Ubuntu), see the Starting PIERO for Linux| & (Ubuntu System) section.

PIERO Launcher

Use the PIERO Launcher to access the parameters for setting up your project in PIERO, PIERO's Modules
and Utilities, and launch the PIERO Software.

% PIERO must always be accessed from the PIERO Launcher.

For instructions on configuring parameter settings in the Launcher, see Launching the PIERO Softwarel 1.
Once you have configured your parameter settings and launched PIERO, you cannot change the settings.

You must close the PIERO application and return to the Launcher to modify your project's parameters and
then relaunch PIERO.

Create a Project

Once the parameters are configured in the PIERO Launcher and the application is launched, you can begin
creating a project. The basic workflow for setting up a clip-based project is shown in the illustration below.
Although keying and calibration are not required for all effects, to get the most out of all effects, the
following workflow is recommended.

Import a ’ Add

Basic Clip-Based Workflow

* If you are using PIERO with an EVS/Mira, see the PIERO Technical Guide for information on EVS and MIRA
system integration.

Modules and Utilities

The Modules and Utilities[2s61 are found on the PIERO Launcher. The options available depend on individual
licenses and may include:

PIERO License Tool—used to update your USB license.
Asset Manager—manages the assets (such as textures, movies, squads) used by PIERO effects.

Data Visualization Module—generates graphics from Opta, TRACAB, or STATS data (available as an add-
on).

Documentation Tool—used to access PIERO documentation such as the PIERO User Guide.
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Starting PIERO

The instructions in this guide reference a system that runs on either macOS or Linux (Ubuntu).
For macOS, refer to Starting PIERO for macOS/[ 7.

For Linux (Ubuntu), refer to Starting PIERO for Linux/ s (Ubuntu System).

* Before starting PIERO, make sure your USB license key is plugged in. PIERO will not launch if the USB
license key is not plugged in or if it has expired.
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Starting PIERO for macOS

This section covers the procedure for starting PIERO for macOS.
To start PIERO for MacOS:

1. In your Applications folder, select the PIERO folder and start the Launcher application.

Additionally, you can create a shortcut to the Launcher by dragging the Launcher to your desktop or
dock.
The PIERO Launcher appears.

Mode Sport

Broadcast %) Football (Soccer) ()

Video Input 1 Video Input 2 Video Input 3 Video Input 4

Video Output 1 Video Output 2 Video Output 3

File Out )

Reference NDI Preview Video Passthrough i

Ref: Internal [T) off [® of f )

Video Format Dynamic Range Colour Range

7200 50tz 8-bit _SOR

Audio

Audio and effects

Launch PIERO

PIERO Launcher

2. At the bottom of the launcher window, verify that your license is still active.
The license expiry date is displayed in green text.

3. Configure the presets for the PIERO edition you are licensed to use.

For instructions on configuring parameters in the launcher, see the Launching the PIERO[ 107 Softwarel 107
section.

4. Finish configuring the parameters, then select the Launch PIERO button.

PIERO Launches.

User Guide (v20.2) Starting PIERO « 7



Starting PIERO for Linux (Ubuntu)

This section covers the procedure for starting PIERO for Linux (Ubuntu).

To start PIERO for Linux (Ubuntu):

1. On the desktop, select the PIERO desktop icon, and right-click on the icon to reveal the options menu.

Desktop - PIERO Icon

2. From the options menu, select Allow Launching.

X This step only needs to be done the first time you launch PIERO.

dip$
BlecoExport

ogos c
e
]
1o
X

at Piero Download
P Link.html
o
ot bish.

Options Menu - Allow Launching
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The PIERO Launcher opens.

Piero 19.6.0

Mode p

ort

Video Input 1 Video Input 2 Video Input 3

NDI Preview v ough i

Reference ideo

[} Rangs nge

vide at ynai Range C ge

Audio

Fwd (ALl Channels) -

! m Launch PIERO

Launcher - License Expiry Date

3. At the bottom of the launcher window, verify that your license is still active.

The license expiry date is displayed in green text.
4. Configure the presets for the PIERO edition you are licensed to use.

For instructions on configuring presets in the launcher, see the Launching PIERO/ 10" section.
5. Finish configuring the parameters, then select the Launch PIERO button.

PIERO launches.
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Launching the PIERO Software

Use the PIERO Launcher to access the parameters for setting up a project, manage Modules and
Utilities /2%, and to launch the PIERO Software.

Mode Sport

Footbal (soccer) 8

Video Input 1 Video Input 2 Video Input 3 Video Input 4

Video Output 1 Video Output 2 Video Output 3

Reference NDI Preview Video Passthrough i

Ref: Internal [©) 0ff [®) off [©)

Video Format Dynamic Range Colour Range

720p 50tz P EEXEE )

Audio

Audio and effects

EEN

PIERO Launcher

Parameters

At the top of the Launcher are the parameters. Use the parameters (such as the mode, sport, video
format, etc.) to configure the specific settings for your project. The parameter options available to select
change depending on the license.

After configuring the parameters, launch PIERO to start creating your project.

Modules and Utilities

Located at the bottom-left of the Launcher are the Modules and Utilities. Use the Modules and Utilities
to access the following options, depending on your license:

PIERO License Tool—used to update your USB license.
% Asset Manager—used to manage the assets (such as textures, movies, squads) used by PIERO effects.

‘N’ Data Visualization Module—generates graphics from Opta, TRACAB, or STATS data (available as an
add-on).

‘—A Documentation Tool—used to access PIERO documentation.

For more information about the Modules and Utilities, see the Modules and Utilities/2s81 section in this user
guide.
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Launching PIERO Broadcast Edition

Use the PIERO Launcher to configure the parameters for your PIERO project and launch the PIERO
software.

Mode Sport

Football (Soccer) )

Video Input 1 Video Input 2 Video Input 3 Video Input 4

File In None None

Video Output 1 Video Output 2 Video Output 3

Reference NDI Preview Video Passthrough i

Ref: Internal ) 0ff [2) 0ff [2)

Video Format Dynamic Range Colour Range

7200 __50Hz D ENEE )

Audio

Audio and effects

o]~fe] i

PIERO Launcher - Broadcast and Live Editions

To configure the parameters for the Broadcast edition:

1. From the drop-down menus, make the following selections:
a. Mode: select Broadcast.
b. Sport: select the sport for the project.

c. Video Input/Output: select the video input/outputs you are using.

X For additional information on the Video Input/Output options, see the PIERO Technical Guide.
d. Reference: select the SDI reference source.

e. Video Format: select the format of the input video or the video file coming into PIERO.

* Important: videos must match the format selected in this section to the format coming into PIERO.
f. Dynamic Range: select the option that matches your video—typically, 8-bit SDR.
g. Color Range: allows the user to select full or narrow color range on the input and output video.
h. Audio: select the audio option you want.
For additional information on Audio options, see Appendix B: Audio Options/zo31.
2. After selecting the parameters, select Launch PIERO.
PIERO launches and you are ready to create a project.

For information on creating a project in PIERO, see Creating a Project/zs".
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Launching PIERO Club Edition

Use the PIERO Launcher to configure the parameters for your PIERO project and launch PIERO.

Sport
American Football

Video Format

HD 720p 30fps

Audio

No Audio

! ‘ Launch Piero »

PIERO Club Launcher

To configure the parameters for the Club edition:

1. From the drop-downs, make the following selections:
a. Mode: set to Club.
b. Sport: select the sport for the project.
c. Video Format: select the resolution and frame rate of the input video.
d. Dynamic Range: not available in PIERO Club.

e. Color Range: allows the user to select full or narrow color range on the input and output video; this
option is not available in PIERO Club.

f. Audio: select the audio option you want.
For additional information on Audio options, see Appendix B: Audio Options|zo3.
2. After setting the parameters, select Launch PIERO.
PIERO launches and you are ready to create a project.

For information on creating a project in PIERO, see Creating a Project/2s".
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Changing PIERO Parameters

If you need to change the parameters after launching PIERO, you will need to close your project and adjust
the parameters in the Launcher.

To change PIERO settings:

1. Close the PIERO application.

2. Open the Launcher.

3. In the Launcher, adjust the necessary parameters.
4. Select Launch PIERO.

PIERO now uses the new settings.
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PIERO User Interface Overview

In the Broadcast and Club editions, there are two UI modes available—Analysis and Touch.
In the Live edition, there is only one UI mode available—Analysis.

Analysis is the most fully-featured UI mode. This UI mode allows the addition of effects to the video
footage, provides full control of how graphics appear, and allows control of the video device.

Touch mode is used with PIERO Remote Touch|ss' to create presets for Touch effects.

Each edition's UI has many common components and some that are unique to each mode. The common
components and workflows are described in the Broadcast User Interface Overview![ 15 section.

The following topics are covered in this section:
Broadcast Edition User Interface Overview/[s"

Club Edition User Interface Overview! 27
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Broadcast Edition User Interface

This section provides an overview of the Broadcast Edition User Interface, as shown below:

eve PIERO Broadcast Football

14 4 QA P
D=L

ol @8 O] -
RN
N o )

= M= 00:00:00:00 ONAR (m[1Q @ [ / & | rou

PIERO User Interface

Effects Panel

At the top-left of the user interface is the Effects Panel. Use this panel to access the library of tools and
effects that can be applied to a video. The effect options change based on the sport selected in the
Launcher.

For more information on Tools and Effects, see the Effects Panell 163 section.

Video Viewer

In the center of the user interface is the Video Viewer, displays the video being edited. Any effects the
user applies to the video will be displayed here as well as the final playout when the file is broadcast.

Parameter Panel

At the top-right of the user interface is the Parameter Panel. Use this panel to find and open the Broadcast
file displayed in the Video Viewer. Additionally, the Parameter Panel will display the settings that can be
used to configure Tool and Effect parameters.

Timeline and Project Panel

At the bottom of the user interface is the Timeline and Project Panel. Use this panel to manage when
effects appear and disappear during the video, and preview the final playout.

For more information on the Timeline and Project Panel, see the Timeline and Project/ 22\ section.
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Effects Panel

The Effects Panel consists of the following three menus:
Effects| 161

Files [+

Settings [ 207

Effects

The Effects menu provides access to all the PIERO Effects/+2h and additional tools| 74" based on the selected
sport:

Effects Files Settings

Cdreoemwm

SR il A |
eoo=0 23
5 &]

L0
WIGJ?
el "4 I O 74
IMIEEI
hii e

¢ 4% 0

Effects Panel - Effects Menu

In the Effects panel, the effects are grouped by color as follows:

Grey—Function Tools

Blue—Static Effects

Green—Track Effects

Yellow—Text Effects

Orange—Virtual Effects

X The effects available to select vary depending on the presets you configured in the Launcher.

Selecting an effect icon adds the effect to the project. Once added, effects can be modified for a particular
still or sequence, either by using the effect's property sheet displayed in the Parameter Panel or by
interacting with the Video Viewer.

When an effect is selected in the project, the Property Panel displays the parameter settings that can be
modified (such as color, transition, etc.).
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Files

Use the Files menu to access and manage the files associated with the current project.

Effects Files Settings

Bl O~ Q
1)

TRASH
Markers White
MyProject

Sound

Files Menu
To add a new folder:

1. Select the New Folder button.

Alternatively, you can use the E’ Actions button and select New Folder from the menu options.
A new folder appears in the list.
2. In the folder name field, enter the name of the new folder.

The new folder is created.
To search for a folder:

1. Select the Search button.

Effects Settings

@ e Q- Q

Type here to search

Files Menu - Search Button
The search field appears.

2. In the search field, enter the name of the file you are searching for.
The file is displayed.

3. Select the Search button to return to the main list of files.

To delete a file:

e Select the Delete button next to the file you want deleted.
The file is deleted.
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Recovering Deleted Files
When you delete items in PIERO, they are not permanently removed but are moved to the Trash folder. The

Trash folder in PIERO serves as temporary storage for deleted items, allowing you to recover files if
needed.

To access deleted files:

e In the File menu, select the Trash folder.

The Trash folder opens, displaying all deleted items along with their deletion date and time.

Effects Files Settings

(o] O~ Q
)

i TRASH

Files Menu - Trash

To restore previous versions of a saved project:

¢ If you have overwritten a saved project and need to revert to the previous save, right-click on the desired
project file in the Trash folder and select Previous Save.

The file is restored to the previous save.

Effects Settings

@ ™03 a-Q
{a} = TRASH  Tue Apr 02 2024 12:47:29
{ New folder

Rename

Copy
Cut

Delete

Empty trash
Previous Save

Deleted File - Previous Save
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To empty the Trash folder:

e Right-click on the Trash folder and select Empty Trash from the menu.

The items are permanently deleted.

Effects Settings

o-Q

Trash Folder - Empty Trash
To delete a specific item permanently:

e Navigate to the item within the Trash folder, right-click on it, and select Empty Trash from the options.
The selected item is permanently deleted.

Effects Settings

o ™03 G- Q

{aY > TRASH > Fri Jan 31 2025 12:19:52

New folder
Rename

Copy
Cut

Delete
trash

Deleted File - Empty Trash
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Settings

Use the Settings menu to access and manage the specific project settings such as the General, Video, and

Touch settings.

r

Effects Files | Settings |

General | Video | Teams = Live |[NSEENN
Discoverable in Touch -

Discoverable as

Hostname

Listening on port

Secure Connection -

Available Network Interfaces

IP address (utund)
IP address (en0)

Connected Clients

Settings Menu

General Tab

e Select the Palette for the color styles used in the effects.

e Select the Font style for text used in the effects.

e Select the Snapshot format that you will use for taking snapshots.

e Select the desired UI theme, either Light or Dark.
e Select the Effect Flare used in the effects.
e Enable or disable the Small Effect Buttons.

e Enable or disable the Power Saving option.

Video

In the Video tab, you can access the Display Video Settings and Video Configuration information.

Teams

In the Teams tab, you can select the league, team, colors and Touch Player Captions. These settings are
used to ensure accurate team representation in effects such as the Team Line-up effect and when creating

customized player overlays in Touch mode.
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Live

In the Live tab, you can access the UDP Tally Controller, TCP Tally Controller, and DatalLinq settings.

Touch

Use the Touch tab to configure the connection between the PIERO workstation and a Remote Touch device,
ensuring seamless control of Touch mode effects via tablets or other touchscreen devices.
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Timeline and Project Panel

This section provides a detailed overview of the following two key components in the user interface: the
Timeline and the Project Panel.

Timeline

The Timeline UI is the primary control center for managing video playback, effect timing, and video editing.
It includes essential tools such as the Video Tape Recorder (VTR) controls, Timecode display, ON
AIR/EDIT buttons, Edit controls, and UI Mode selection buttons. The Timeline bar allows users to
navigate through video content with precision, monitor timecode information, and manage key operations
related to playback and editing.

M baz M= 00:00:06:22 ONAR |1 Q ® [ / & | toun

Timeline Bar - Edit Mode

Timecode

The timecode is a numerical sequence used to uniquely identify each frame in a video timeline. It functions
as a reference point, indicating the exact position within the video, represented in hours, minutes, seconds,
and frames. Below is an explanation of different background colors that may appear behind the timecode,
and what they signify during operation:

¢ Red background: When the timecode is displayed against a red background, it indicates a loss of
reference.

base Wz 00:00:00:00 |

Timecode - Loss of Reference

¢ Amber Background: When the timecode is displayed against an amber background, PIERO is free-
running and is locked to its own internal reference.

R |

Timecode - Free-Running

ON AIR Mode

In ON AIR mode, the Timeline control panel turns red.

[ o W M Doz Pz 00:00:06:22 H ONAR || [1Q @ [ / & |

Timeline - ON AIR Mode

EDIT Mode

Deselect the ON AIR button to activate EDIT mode. When the Timeline control panel appears grey, the
application is in Edit mode.

Use EDIT mode for creating, loading and editing effects. Editing handles will be visible in the video window
for easy adjustments.

M bz We  00:00:00:00 ONAR | [1Q @/ / %

Timeline - Edit Mode
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Edit Controls

To the right of the ON AIR button are the edit controls, which are described in the following table:

Edit
Control Description

Fullscreen Video Mode - plays the video clip in fullscreen mode.

Text Safe Area - displays the safe area for graphics on the video window. Select the safe area
button several times to browse through the various safe areas.

Magnifier Video Tool - magnifies the area beneath the pointer on the video window. Select
the button to turn the magnification on or off. Use the mouse scroll wheel to adjust the level of
magnification.

B m E

Show the Selected Effect Only - displays a ghost of the selected effect. The ghost is only
visible on the monitor screen and does not appear on the video output. It is a good way to
ensure the effect is at the right place before pressing ON AIR when working with the PIERO
Live Interface

Calibration Overlay - draws the yellow calibration lines on top of the video. This is only visible
on the monitor screen and does not appear on the video output. It helps the operator to see if
there is a calibration issue.

Keyer Overlay - turns the visibility of the Keyer on or off. In Live operation modes only, this
allows you to visualize the key and update it in real time if there are any poorly keyed areas.

Snapshot - saves a single frame of the video clip (at the same resolution as the video) to the
desktop.

EENE O

Touch Touch - switches the user interface into Touch mode for use with a touch screen or iPad.
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Project Panel

The Project Panel is essentially a list of effects that have been selected and is displayed beneath the video
display. The Project Panel provides a comprehensive view of the effects list, along with a visual
representation of when they occur along the timeline. The timeline is responsible for triggering these effects
on and off according to their corresponding timecode, offering a clear and structured way to manage and
review all applied effects within the project.

= 00:00:06:22 ONAR [ [1Q @ [ / & | roun

Project Panel

The default name is MyProject, but can be edited to something more meaningful.

To save a project:

¢ In the project panel, select the Save button to save the project.

MyProject

€[~
B3 MyProject

/i RGB Keyer
% Calibration

(@ M Markers White ®9

Project - Save Button

Along the top of the Project Panel are additional Timeline controls, which are described in the following
table:

Edit
Control Description

Collapse clips on the timeline - modifies the start or end point of the effect without changing
its overall duration.

Snap - allows the movement of an effect along the timeline in half-second increments.

-

Fix effect length - hides the video segments between clips, ensuring that during playback,
only the clips play back-to-back without showing the footage in between.

To delete a project item:

e Press the F12 key, or press the Delete key.

If you delete something by accident, press CTRL + Z to recover the last deleted item.

Time Bar

X The following section outlines the specific visual elements displayed on the timeline, represented as a
time bar. While these settings are not typically required during normal operation, it is helpful to have an
understanding of their functions.
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In the following example, the effect will be active from timecode 00:13:26:17 and will animate on
(Transition) over 12 frames. It will remain active until timecode 00:13:29:10 and then animate off
(Transition) over 12 frames.

Timecodes

Delay indicates the number of frames at the In Point before the effect becomes active. This is normally 0,
however if there is a pause point, then you may want to control when the effect becomes active. For
example, if there was a pause point at 00:13:26:17 then with a delay of 0 the effect would start to animate
exactly at the pause point. If you want to pause and wait before animating, set the Delay accordingly.

These values can be altered manually by typing in new values, or you can simply slide the bars on the
timeline, which will automatically update the values.

The animation time is shown as a dark triangle at the beginning and end of the time bar.

Animation Time Displayed on Time Bar

The time bar can be moved around using the mouse; the ends can be dragged to new positions. The dark
triangles at the ends indicate the transition time (i.e. the time the effect takes to animate on and off). The
RGB Keyer and calibration effects have no time bar because they are valid for the entire duration of a clip.

Cue Markers

Cue markers (large red lines at the top of the timeline) bookmark timecodes, helping users quickly navigate
to significant moments during editing

Navigate between cue markers to quickly move to another point of interest.

St inTimecode  Traniion
© o KO M daz e 00:00:05:44 ONAR [T [1Q @ [ / & | toun @) [ooosoon
e
MyProject @)
RGB Keyer @0

bration @O
raiers wnie— PSS
se @0

Cue Markers
To add a cue marker:
e In the project panel, select the Add Marker button.

MyProject

X c

B MyProject

Project Panel - Add Marker Button
Alternatively, you can use the following keyboard shortcut:

Ctrl + M = Add a cue marker.
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To move between Cue Markers:

e Use the Previous Marker or Next Marker buttons to move between the cue markers along the Timeline.

MyProject

X c [

Bl MyProject

Project Panel - Move to Previous/Next Marker Buttons
Alternatively, you can use the following keyboard shortcuts:
Ctrl + , (comma) = Move to previous cue marker.

Ctrl + . (period) = Move to next cue marker.

Multiple Selection

It is possible to select multiple rows on the timeline (in a project). This can allow you to do a variety of
things:

e Delete multiple effects at once.

¢ Change the duration of the selected effects by setting the In and Out points for the whole selection.

e Hide or show the selected effects by selecting the &= Hide Tool on the timeline.

¢ Change common properties of the selected effects.
These common properties will be shown in the property sheet and will vary depending on which effects
are selected together. Changes made will apply to all the selected effects on the timeline.

To select multiple rows:

e Hold the Ctrl key and select the rows you want to select.
OR

e Click the first row you want to select, press the Shift key and select the last row. All the rows in between
will be selected.

K Pause points will not be selected when selecting multiple rows.
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Club Edition User Interface

The Club edition is a 3D graphics system designed for professional sports clubs. PIERO Club is used as an
interface between coaching staff and players to provide visual support when reviewing and preparing a
game.

This edition runs on a MacBook Pro laptop, and the user interface is identical to that of the Broadcast
edition, but without the SDI option. The settings and options for the Club edition are the same as the
Broadcast edition. For information on the settings and options, see the Broadcast Edition User Interface
Overview! 13) section in this guide.

o0 PIERO Club Football

Effects | Files Settings @5  Player Data Track Effect

?:\ [ﬁ j = @] L 1g Select Player Data

Data NONE

% Data Offset

Label Size

O&s=2Cc ¢t Home Team
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Club Edition User Interface - Analysis Mode
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Creating a Project

The section describes a clip-based workflow that helps you create projects in PIERO. While keying and
calibration aren't necessary for all effects, the following workflow is recommended to make the most of each
effect. A detailed list of effects that require keying and calibration can be found in the PIERO Effects[12h
section.

Importing a clipl 20"
Keying|s2
Calibrating [ 3
Adding Effects/ e

Previewing Final Output/es)
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Importing a Clip
This section provides instructions for importing a clip.

To import a clip:

1. In the Parameter Panel, select the Folder Directory button.

K PIERO defaults to the window shown in the image below. If you have moved away from this window,
you can select MyProject in the Timeline to return to the default window.

Effects Files Settings

Ldrteam
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Deo=0O RN
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MyProject
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Parameter Panel and Project Folder Directory

The file explorer opens.
2. Navigate to the location of the source video and select the video file.

The source video's information is displayed in the Parameter Panel, the clip is added to the Timeline,
and the video is displayed in the Video Viewer.

Effects Files Settings

Ldream

a0t

deo=0© %

/Documents Piero/clps /PL... ~

237 ARG [ s

St InTimecods  Transiion
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MyProject
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Clip Import Results - Timeline, Video Viewer, and Parameter Panel
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X Note: If you have selected the wrong video parameters in the Launcher, PIERO highlights the correct
video format in red in the Parameter Panel. Close the project and correct the video format in the
Launcher, and re-launch PIERO.

m the Launcher : 1080p/25

IDocuments ero/cips/pi.. | (E5] ({2

ny-schnagl 1080p_PIERO

= 00:00:00;00 ONAR | [1Q ® [ / & | o

Parameter Panel - Correct Video Format Information Highlighted in Red

3. In the Timeline, in the MyProject field, enter a name for your project and select the =l Save button.

= 00:00:00:00 ONAR IR ®F / | roen

Project Section - MyProject Field

The project is renamed and saved.

Additionally, you can take a thumbnail image and apply it to your project. For information on how to add
a thumbnail, see the To add a thumbnail to your project/s0" procedure.

4. After you import a clip and save your project, continue building your project by creating a key/a2",
calibratingl s", and adding effects! es).

Although you can add effects at any time, some effects should be added after keying and calibrating. Go
to the Keying[ 32 section of this guide for information on how to add a key to your project. Once you
have added the key, calibrate the pitch.[s"

To change the project thumbnail:

1. Take a snapshot from your clip to create a thumbnail, as follows:
a. Pause the video on the frame you want to use as a thumbnail.
b. In the Timeline, select the E Snapshot button to take a snapshot of the current frame.

2. In the project area of the Timeline, select the Add Project Thumbnail button.

Set  OutTimecode Transition

e
Myproject n o MO M bae W 00:00:01:22 ONAR | C1Q @[ / & | o e = Pt e
»

Wll€l (= .
B MyProject @) 7.16s
t ) Markers Blue (ight)§® D

53 T >

Add Project Thumbnail

The snapshot image is displayed as a thumbnail in front of the project name.
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3. Select the Save button to save the change to the project.

The project is updated and saved.
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Keying

The RGB Keyer enables you to create the visual appearance of adding an extra layer of depth to your
analysis. Keys are made of two basic components: an alpha that cuts a portion out of the background video,
and a fill that replaces that portion with a different video. For example, the RGB Keyer cuts out a player,
making a Marker effect appear painted on the grass under their feet. If you're pressed for time, effects like
Magnifier and Spotlight can be applied without the RGB Keyer. This flexibility allows you to streamline
your workflow while still achieving quality visual effects.

A detailed list of effects that require keying can be found in the PIERO Effects/+24) section.

For example:

Before Key After Key

X Note: A detailed list of effects that require keying and calibration can be found in the PIERO Effects
section.

To create a key:

1. In the Effects Panel, select the RGB Keyer button.

A Key is added to the Timeline, and the default Key is enabled. The RGB Key parameter settings are
displayed in the Parameter panel.

X Ensure proper keying for each clip, as it is sensitive to changes in lighting and pitch color. As the
default Key color is red, change it when working on a red court, such as a clay court in tennis.

tdrte@m
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Timeline and Property Sheet - RGB Keyer
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2. In the Video Viewer, click and drag a box on different sections of the playing field to set the Key color,
which is the color of the playing field's surface.

Alternatively, you can use a manual Key to select the Key color, which is the recommended method, as
follows:

a. In the Parameter panel, select the Clear button to clear the default Key.
The playing field returns to its original color.

b. Click and drag a box on different positions of the playing field to sample different variations of the
playing field's color.

As you add colors to the key, a red overlay in the Video Viewer to help you visualize which colors you
have added to the key.

With every box you draw, you sample the colors inside it, expanding the list of colors used to build the
Key. Selecting and dragging in various locations on the field will add more colors to the Key. If
necessary, take more color samples at various places in the video, as sometimes the camera may pan in
a certain way, revealing a shade that needs more keying. Obtaining samples of the players' shadows on
the field is also important in order to ensure accurate key creation.

Additionally, it may be necessary to refine the color selection using the color Tolerance, Brightness,
and Feathering sliders located in the Parameter panel. This adjustment is often required in scenarios
such as a green shirt on a green soccer pitch or a white shirt on ice.

K If your workflow doesn't require precise key adjustments, you can save a key as a preset/ ",
especially if you have multiple clips from the same day or match using the same camera.
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Calibrating

Calibration is the foundation of everything you will do in PIERO. By accurately calibrating your clips, PIERO
can determine where the camera is located and the precise direction it’s pointing, allowing graphics to
appear seamlessly on the pitch as if they were part of the physical field. This calibration process is vital for
applying many of the graphic effects available in PIERO. A detailed list of effects that require calibration can
be found in the PIERO Effects/12h) section.

Once you’'ve added the calibration tool to your project, the next step is selecting the appropriate tracker to
match the needs of your specific scene. PIERO offers six distinct trackers, each with specialized
functionality:

Line Tracker[s® - tracks white field or court markings in an image.

Texture Tracker[s - tracks groups of pixels it finds from one image to the next.
Cable Cam/[et" - tracks moving cameras that film the field, court, or rink from above.
Telestrator(es1 - enables quick alignment of the calibration on a single frame of video.

KLT Cable Cam/[e2 - follows the motion of objects in cable cam systems, tracking objects from an overhead
or elevated perspective.

Live Tracker[ss) - a fast tracking solution designed for quick setup and short-term use in live broadcasts

Upon selecting a tracker, proceed with the general setup sequence: positioning the cameral ", defining the
field dimensions| 4%, and aligning PIERO’s model field with the actual field in the video[ss". Following the
general setup, refer to the section dedicated to the specific tracker selected for additional configuration
details.

‘,: Calibration

 Calibration Camera

2 4 i

Line Tracker Texture Tracker Telestrator

« «

Cable Cam KLT Cable Cam

3

m

Live Tracker

Move the mouse over each of the tracker icons for more
information.

Calibration Tool - Calibration Parameter Sheet
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Calibration Tool User Interface Overview

The Calibration Tool UI offers a streamlined interface to support accurate calibration setups in PIERO. This
overview explains each tab available in the calibration parameter sheet, detailing essential tools for aligning
and configuring calibration settings. Familiarity with these tabs—Calibration[ss", Key! 363, Distortion/s/,
Cameral 37, and Advanced| ss1—ensures a clear understanding of how to manage calibration parameters
effectively, enhancing the precision of graphic overlays on video content.

The following topics are discussed in this section.

Calibration Tabl 36"

Key Tabl "

Distortion Tab/ 37

Camera Tabls"

Advanced Tabl "
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Calibration Tab

The Calibration tab is the starting point for setting up calibration. It contains tools for selecting a tracker,
configuring initial camera alignment, and defining the model dimensions (field, court, or rink) to match the
real-world environment in the video. It's used to establish the base alignment for the calibration process.

% Line Tracker

{GHIBRHOAN Key | Distortion | Camera | Advanced

.

Track

0] Find Smoothing

Use Texture [ ]

© K A Stabilize

@p» ik W
Show Grid E

Set  InTimecode Transition Set  OutTimecode Transition

@© 00:00:00:00 0 @© 00:00:23:18 0

Calibration Tab

Key Tab

The Key tab includes enhanced controls for adjusting the calibration’s internal key settings. It allows users
to create a customized key to improve tracking performance by selecting colors in the video window.
Options include the Copy From Project button for key transfer, and overlays like the Red Mist and Binary

Key view to visualize keyed areas.

% Line Tracker

Calibration (&l Distortion | Camera | Advanced

Currently Using : DEFAULT Key Copy From Project

Default Clear

Show Key (red) Show Key (binary)

Show Found Lines (green)

[C] Show Lines Not Found (blue/red)

Set InTimecode Transition Set  Out Timecode Transition

@© 00:00:00:00 0 @© 00:00:23:18
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Distortion Tab

The Distortion tab is available for trackers that support lens distortion correction. It enables calibration of
lens distortion, which is useful for optimizing tracking on footage with significant distortion. Tools include the
Single Reading and Record Readings methods to build a distortion model for better accuracy.

% Line Tracker

Calibration | Key |(DISEOMIGHM Camera | Advanced

Enable Distortion
Auto Play VTR
Show Distortion Grid  []

Lens Distortion Profile - FOV Range

0° 13.2°

Single Reading Record Readings

Distortion Values

Field of View 13.16°

Distortion K3 0.00 mA-2
Distortion K5 0.00 mA-4

Centre 0.0045, -0.0025 m
Centre Shift 0.0000, 0.0000 m
Pixel Size 0.0070, -0.0070 mm
Valid Range 13.18° to 13.18°

Set InTimecode Transition Set  Out Timecode Transition

@®/ 00:00:00:00 @®| 00:00:23:18 0

Distortion Tab

Camera Tab

The Camera tab displays real-time information on the camera’s position and orientation as per the current
tracker. This tab provides position data (X/Y/Z coordinates) and orientation details (pan, tilt, field of view)
but does not have adjustable controls.

% Line Tracker
Calibration | Key | Distortion [JSifiefall Advanced
Camera Position Refinement: 5.53

Field Of View 0* | 13.2°

Pan -90° ‘7215"

Tilt -90°

Pos X -200m I}.Sm

PosY -200m ‘ 11.5m

Pos Z -200m ‘ 71.9m

Pitch Roll L ‘0.412"

Set  InTimecode Transition

@®| 00:00:00:00 0 @© 00:00:23:18

Camera Tab
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Advanced Tab

The Advanced tab offers tracker-specific settings that support advanced calibration adjustments. Available
options vary by tracker and may include tools like texture visibility, minimum/maximum field of view
settings, and tracking thresholds. This tab provides specialized controls to fine-tune calibration for complex

tracking scenarios.

% Line Tracker

i

Calibration | Key | Distortion | Camera ||GNERGEaN

Show Textures O
Clear Reference Textures i
Min FOV for search 4.0 ]
Max FOV for search
Line / Texture tracking threshold
v

Use more texture tracking

t  InTimecode Transition Set  Out Timecode Transition

@© 00:00:00:00 [ @®| 00:00:23:18 0

Advanced Tab

X The options available vary based on the active tracker.

Line Tracker Advanced Options

The following table outlines the advanced options available for the Line Tracker, detailing their functionality

and usage.

Option
Show Textures

Clear Reference
Textures

Min/Max FOV
for Search

Line/Texture
Tracking
Threshold

Description
Toggles KLT texture patches on or off in the video window.

Clears any permanent KLT texture reference patches.

Defines the minimum and maximum field of view (FOV) in degrees and determine the
search range for the 1-click realignment method.

By checking the camera’s approximate FOV in the Camera tab, you can adjust the min
and max values to center around this FOV, improving realignment accuracy.

For example, if the camera’s FOV is generally around 24 degrees, setting the minimum
to 20 and the maximum to 30 allows for some variation while optimizing the 1-click
realignment. This narrower range (20-30 degrees) has two benefits: (a) it centers the
expected FOV within the range, and (b) it reduces the default search range (typically 4-
25 degrees), allowing faster realignment.

If the shot’s FOV falls outside this specified range, the 1-click realignment may not lock
on successfully.

Adjust this threshold when the Use Texture option is selected in the Calibration tab.

This slider adjusts the balance between line and texture tracking, with the right end
prioritizing line tracking and the left end prioritizing texture tracking.
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Option Description

Keeping the slider centered means the line and texture tracker are balanced and lines
will be used when they are tracking well and textures will be used when the line tracker
could possibly fail.

Texture Tracker and Live Tracker Advanced Options

The following table outlines the advanced options available for the Texture and Live Tracker, detailing their
functionality and usage.

Option Description
Show Textures Toggles KLT texture patches on/off in the video window.

Clear Reference| Clears any permanent KLT texture reference patches.
Textures

Min and Max Defines the minimum and maximum field of view (FOV) in degrees and determine the
FOV for Search search range for the 1-click realignment method.

By checking the camera’s approximate FOV in the Camera tab, you can adjust the min
and max values to center around this FOV, improving realignment accuracy.

For example, if the camera’s FOV is generally around 24 degrees, setting the minimum
to 20 and the maximum to 30 allows for some variation while optimizing the 1-click
realignment. This narrower range (20-30 degrees) has two benefits: (a) it centers the
expected FOV within the range, and (b) it reduces the default search range (typically 4-
25 degrees), allowing faster realignment.

If the shot’s FOV falls outside this specified range, the 1-click realignment may not lock
on successfully.

Auto Find Enables automatic alignment using reference textures acquired through the Grab
Reference Textures button in the Calibration tab.

Auto Find Controls how closely the Auto Find feature matches the current FOV to the FOV of

Threshold reference textures.

Moving the slider left narrows the match requirement, while moving it right allows for
earlier alignment.

Find Drift Defines the number of frames over which the tracker moves to a new position.

(frames) Setting this to 1 frame results in immediate repositioning, while higher values create a

gradual transition, preventing abrupt jumps in on-air graphics.

KLT Cable Cam Options

The following table outlines the advanced options available for the KLT Cable Cam, detailing their
functionality and usage.

Option Description

Show Textures Toggles KLT texture patches on/off in the video window.
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Cable Cam Options

No advanced options are available for the Cable Cam—the Advanced tab is disabled for this tracker.

Telestrator Options

The following table outlines the advanced options available for the Telestrator options, detailing their
functionality and usage.

Option Description

Show Textures | Toggles KLT texture patches on/off in the video window.
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General Setup

This section provides the general steps required for successful camera calibration in PIERO. These initial
steps—calibrating the camera positionl4, defining the model of the field[4", court, or rink, and aligning the
model with the video imagel 45)—are essential for ensuring accurate tracking and realistic placement of
graphics. Completing these steps establishes the baseline camera calibration that all trackers in PIERO rely
on. Once the general setup is complete, you can proceed to the section for your selected tracker to apply
specific tracking adjustments.

The following topics are covered in this section:
Setting up the Camera Position[ 42

Defining the Field/Court/Rink Modell 49

Matching the Model to the Imagel "
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Setting up the Camera Position

This section covers setting up the camera position to achieve precise calibration in PIERO. Properly setting
the camera position establishes a solid foundation for all subsequent calibration steps, ensuring that
graphics appear seamlessly integrated with the physical environment.

To set up the camera position:

1. In the Effects panel, select the E Calibration tool button.

The Calibration is added to the Timeline and the Calibration's parameter settings are displayed in the
Parameter panel.

%  calibration

Camera

Cable Cam KLT Cable Cam

Move the mouse over each of the tracker icons for more
information.

Calibration Tab
2. In the Parameter panel, select the Calibration tab.
3. Select a tracker option.

A grid is placed over the playing field in the Video Viewer and a diagram of the pitch model is displayed
in the Parameter panel.

4. In the Parameter panel, the default camera showing the user's perspective is highlighted in green.

If the default camera view does not match the perspective in your clip, you can adjust the camera view
by selecting a Camera Position button along the diagram that corresponds to the correct camera
view in your clip.

% Line Tracker

WCEIBENGRN Key | Distortion | Camera | Advanced

Track

0] Find Smoothing

Use Texture
A Stabilize

Show Grid []

Calibration Tab - Camera Positions
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5. Define the field/court/rink dimensions.

Below the diagram of the pitch is where you define the pitch dimensions. You can use the Default
Dimensions option or if you have a non-standard pitch, you can manually set the dimensions.

For instructions on how to define the dimensions, see the Defining the Field/Court/Rink Modell "
section.

6. Once you have defined the dimensions, select Next.
The calibration points are displayed on the diagram of the pitch.

7. Next, match the field, court, or rink markings in the Calibration's model to similar points on the field in
the Video Viewer.

This enables the Calibration to calculate the position of the camera.

For instructions on how to match the model to the image, see the Matching the Model to the Image/ss
section.
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Defining the Field/Court/Rink Model

The Calibration tab provides a model representing the standard field, court, or rink markings for the
selected sport, based on regulation dimensions. However, actual dimensions can vary by venue. For optimal
calibration results, users should adjust the model’s dimensions to closely match those of the field, court, or
rink in the video, as precise dimensions are essential for achieving a smooth and high-quality calibration.

To streamline this adjustment process, preset options are available for saving and quickly accessing
customized model settings. These options make it easy to reuse customized calibration settings. Two tools
enhance the flexibility of the preset options:

¢ Last Dimensions - available in the Preset drop-down menu.

This option recalls the last saved or deleted model state. This allows users to quickly retrieve their most
recent calibration settings without needing to manually save each version.

¢ ‘U’ Shortcut Key - pressing the ‘U’ key at any point will automatically save the current model setup as a
preset.

This preset is added to the list and will display under the current effect name (as shown at the top of the
property sheet).

To define the field/court/rink model:

1. Below the model, from the Preset drop-down, select one of the preset pitch dimensions.

Alternatively, if the precise width and length are known, use the Pitch Width and Pitch Length fields
to set the pitch dimensions to match those of the venue in the video

%_  Calibration

=
Preset

Pitch Width

Pitch length

Edge to Stands (m)

End to Stands (m)
©e

Set  InTimecode Transition Set OutTimecode Transition
@®| 00:00:00:00 0 @® 00:00:23:18 0

Model Dimensions
2. Select Next.
The property sheet is updated for the next phase of the camera position calibration.

3. Next, you need to match the field, court, or rink markings in the calibration’s model to those on the field,
which enables the calibration to calculate the position of the camera.

Go to the Matching the Model to the Imagelss) section for further instruction.
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Matching the Model to the Image

Once the camera position has been selected and the field, court, or rink dimensions have been updated, you
need to match the field, court, or rink markings in the Calibration’s model to those in the image. Matching
the model to the image enables the Calibration to calculate the position of the camera.

There are three methods to match the model to the image:

One-Click Method [ 4

Points Method 4"

Lines Method [s0™
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One-Click Method

The One-Click method is specifically designed for sports where the field or court lines are white. This
tracking method requires two sets of parallel white lines, a feature typically found in sports like soccer
(football). Due to this requirement, the One-Click method is best suited to this sport.

To use the One-Click method:
1. In the Calibration tab, select one of the calibration points on the model that corresponds to the
matching point on the field in the current frame of video.

The selected calibration point on the model turns red when it is selected.

q,’__ Line Tracker

| Calibration = Key Camera |~ Advanced

Match this point in the video panel to use the automated
1-Click calibration.

Finish

Camera Position Refinment

Calibration Model - Calibration Point Highlighted in Red.

2. In the Video Viewer, select the corresponding point

Corresponding Point Selected In the Frame of Video.
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3. Refine the position of the yellow lines that have been overlaid on top of the markings in the image.
See Refining the Position[s" for instructions.

4. Select Add Position to accept the position for this frame.

X The video needs to remain on the same frame until the Add Position has been selected.

5. Repeat the process at another frame, or frames, in the video where the camera is facing another
direction.

X While this step is recommended, it is optional. If you already have a good track and the camera
movements are not too erratic, it may not be necessary.

6. Select Finish to lock in the camera position.
7. Next, you will need to track the scene.

Proceed to the section for your selected tracker to apply specific tracking adjustments.

Q' Tips
e Select Discard to start over.
« Refine the position by using either the Click Refinement/ s or Line Refinement/s1 methods.

e Add multiple positions at different points in the video, where the camera is facing different directions, to
produce a more accurate camera position.

e It is best practice to key properly before calibrating. If the calibration has not worked well, try updating
the calibration’s internal keyer to help the One-Click method find white lines in the image.
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Points Method

The Points method takes slightly longer than the One-Click method but can be used on any sport, not only
those with white lines.

To use the Points method:

1. Go to the frame in the video where you want to begin.
2. Click and drag over an area on the model, covering multiple points.

The area covered must be visible in the current frame of video.

’: Line Tracker

Camera | Advanced

Match each highlighted points anti-clockwise in the video panel.

Camera Position Refinment

Calibration - Points Method
A number of points will be selected, one of which will be green.
3. Click on the point in the frame of video that corresponds to the green point on the model.
Another point will turn green.
4. Repeat the process until you have matched all the green points.
5. Refine the position of the yellow lines that have been overlaid on top of the markings in the image.
See Refining the Position[s" for instructions.
6. Click Add Position to accept the position for this frame.

7. Repeat the process at another frame, or frames, in the video where the camera is facing another
direction.

8. Click Finish to lock in the camera position.

9. Next, you will then need to track the scene. Proceed to the section for your selected tracker to apply
specific tracking adjustments.
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‘Q Tips
e Click Discard to start over.
« Refine the position by using either the Click Refinement/ s or Line Refinement/ s methods.

e Add multiple positions at different points in the video, where the camera is facing different directions, to
produce a more accurate camera position.

User Guide (v20.2) Calibrating « 49



Lines Method

The Lines method takes longer than the One-Click or Points methods, but is useful in difficult situations
where the other methods do not provide a satisfactory result.

Before you start, ensure you have properly keyed. For information on keying, see the Keyingl s2) section.
To use the Lines method:

1. Go to the frame in the video where you want to begin.

2. Click on a line in the model that is visible in the current frame of video.

Calibration - Lines Method

3. Draw the line over the top of the corresponding line in the frame of video.

4. Repeat the process until you have drawn at least two sets of parallel lines (four lines), two vertical and
two horizontal.

5. Refine the position of the yellow lines that have been overlaid on top of the markings in the image.
See Refining the Position[s" for instructions.
6. Click Add Position to accept the position for this frame.

7. Repeat the process at another frame, or frames, in the video where the camera is facing another
direction.

8. Press Finish to lock in the camera position.

9. Next, you will then need to track the scene. Proceed to the section for your selected tracker to apply
specific tracking adjustments..

‘Q‘ Tips

e After drawing a line, you can drag either end to position it better.

e Click Discard to start over.

« Refine the position by using either the Click Refinement/ s or Line Refinement/ s methods.

e Add multiple positions at different points in the video, where the camera is facing different directions, to
produce a more accurate camera position.
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Refining the Position

Before selecting the Add Position button, if the yellow lines overlaid on top of the field, court or rink
markings are misaligned, use one of the following methods to refine the position of the overlay so that it
matches the markings in the video as closely as possible.

Click Refinement/ st

Line Refinement [s™

Click Refinement

You can refine the position of the overlay by correcting the position of pink dots that appear in the video
window.

To use Click-Refinement:

1. In the video window, move the cursor near to the intersections between the overlaid yellow lines and you
will see pink dots appear.

Calibration - Click Refinement

2. If the position of the pink dot does not match the correct location in the frame of video, select the
corresponding point in the image.

The dot and lines will reposition themselves. Try to align them with the image.
3. Repeat the process until you are happy with the alignment.

4. Click Add Position when you have finished.

Line Refinement

You can refine the position of the overlay by drawing more lines.

To use Line Refinement:

1. Select a line from the model that is misaligned in the video.

2. Draw the line over the top of the corresponding line in the frame of video.
3. Repeat the process for other lines that need aligning with the video.
4

. Click Add Position when you have finished.
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Updating the Calibration’s Internal Keyer

When using the Line Tracker, use the Key tab to update the calibration’s internal keyer.

*Update the calibration’s internal keyer when working on sports that have non-green and multi-colored
playing surfaces, such as hard-court and clay-court tennis.

The Key tab includes enhanced controls for adjusting the calibration’s internal key settings. It allows users
to create a customized key to improve tracking performance by selecting colors in the video window.

jon [ Camera

sing:  DEFAULT Key

Key Tab

Below the Copy From Project button, a color wheel representing the HSL (Hue, Saturation, Lightness)
space is displayed. This circular component shows the full 360 degrees of hue, with a color bar running
around the edge to indicate each hue’s corresponding color. Moving from the center to the outer edge
represents an increase in saturation, while a separate bar below the circle illustrates lightness from dark
(left) to light (right).

By default, the DEFAULT key is used for the calibration’s internal keyer. The default key is represented as a
wedge on the color wheel, covering hues from red-brown through green-blue, with no additional radial lines,
allowing for the full range of saturation and lightness.

Calibration's internal Default Key - Wide Hue Angle

This tab also provides two overlay options for visualizing the key directly in the video window:

¢ Red Mist Overlay: Displays areas identified as key in red, with non-key areas showing as the true video,
ideal for verifying that the playing surface is keyed while players and lines remain visible.

e Binary Key Overlay: An alternative view where key areas are black and non-key areas are white.
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Binary Key Representation of the Calibration's Internal Key

These overlays can be toggled using the Show Key (red) and Show Key (binary) checkboxes. If neither
is selected, no key representation will appear in the video window.

Additional controls on this tab allow users to customize the key further:
¢ Clear Button: Clears the key entirely, removing all keyed areas.
o Default Button: Resets the key to the default starting settings.

Users can define a custom key by dragging areas in the video window to add specific colors to the key. As
colors are added, the color wheel updates with new “wedges” representing the hues, saturation, and
lightness of the selected pixels. Multiple colors can be added to accommodate varied surfaces, resulting in
multiple wedges on the wheel.

To remove a specific wedge:

e Select the wedge (the wedge will highlight in white) and press the Backspace key.
The wedge is removed.
The following four color wheel views depicted in the image below illustrate different key configurations:
e Top Left: Empty key.
e Top Right: Single color added.
¢ Bottom Left: Multiple colors added.
¢ Bottom Right: Selected wedge highlighted in white.
* Note: Editing the key directly in the Key tab can often replace the need for the Copy From Project

button, although users may still use it as desired. The Key tab only becomes active when changes to key
settings will affect the tracker. If it is disabled, it indicates that the tracker has not yet been fully created.

Color Wheel Views
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Line Tracker and Texture Tracker

The Line Tracker focuses on tracking white field or court markings, while the Texture Tracker identifies and
follows groups of pixels across frames. This section provides a detailed explanation of each tracker’s key
features and setup, including options for optimizing tracking performance in various environments.

Line Tracker [ss

Texture Tracker[s™H
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Line Tracker

The Line Tracker tracks the white field or court markings in the image.

When the Finish button is selected, PIERO computes all of the possible positions where the field or court
lines could be in the image, based on the calibration of the camera position that has just been completed.
Once this process is complete, the Find button is enabled.

.,’_, Line Tracker

MCAlBRAGAN Key W Distortion | Camera | Advanced

Track

[}2] Find Smoothing

Use Texture
© K >| Stabilize

nterpc [
Show Grid []

Calibration - Tracking Options for Line Tracking

> | 0}

Key Features

e The Track checkbox enables/disables the tracking. It is enabled by default after the camera calibration
stage has been completed.

¢ The Smoothing checkbox enables/disables the smoothing feature. Enabling smoothing can help steady
the calibration if it shakes a little or drifts as the camera pans and can prevent it from jumping.

e The Use Texture checkbox enables/disables combined line and texture tracking. It is disabled by default
when the Line Tracker has been selected. Enabling it can help on sections of video where the Line
Tracker struggles to find lines (when the camera zooms in for example).

When enabled, the calibration will automatically switch between line and texture tracking based on a
threshold set in the Advanced tab of the calibration and will choose the best tracker based on its analysis
of the image.

To use the Line Tracker:

1. Select Find to get the calibration to search for white lines in the image.

When the calibration has successfully found enough lines, it will show the yellow markings overlaid on
top of the white markings present in the image.

2. Play the video.

The calibration will track the lines.
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3. If you need to move to another point in the video, select Find to realign the calibration.

The calibration phase is complete and effects that require calibration can now be added to your project.
For information on adding effects to your project, see Adding Effects! s

Optional Steps:

e Select the Use Texture box to enable combined line and texture tracking.

¢ Add Record Points or record the calibration to maintain its alignment with the image.

o]

= Tips

o If the calibration is not aligned because you have moved to a different place in the video, press the Find
button to realign the calibration with the image.

¢ If pressing Find doesn’'t work, try moving to a different part of the video where more white lines are
visible.

e Selecting the Use Texture will enable combined line and texture tracking. Enable this when you find
there are areas of video where the line tracking alone struggles to track.

¢ Add a Record Point after pressing Find, to lock in the position of the calibration on a single frame of
video.

e Use the Record Calibration button after pressing Find to lock in the position of the calibration over a
sequence of video.

This is helpful when working on prerecorded video as it means that you do not need to press Find to
realign the calibration with the image.

e When using the Line Tracker calibration, the Distortion tab will be enabled after the camera position
has been calculated. Use the Distortion tab to Calibrate Lens Distortion. For more information, see the
Calibrating Lens Distortionl 597 section.

To reuse a Line Tracker calibration:

1. When calibrating the camera position, make sure you have added positions at both ends of the field or
court.

2. Remove any Record Points/Record Calibration.

3. Save the calibration by selecting the Save icon on the property sheet.

4. When you need to use this calibration again, right-click the calibration icon in the effect panel to bring up
a list of saved calibrations.
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Texture Tracker

The Texture Tracker tracks groups of pixels it finds from one image to the next.

.,‘_, Texture Tracker

[Calibration Key Camera | Advanced

Move further down and add more positions to increase the
calibration accuracy. Click Finish to start using this calibration.

- ok

Flash Filter [ |
Finish

Camera Position Refinement: 27.09

Set In Timecode  Transition Set  Out Timecode Transition

@® 00:00:00:00 0 @®© 00:00:23:18 0

Calibration - Texture Tracker

Key Features

¢ The Track checkbox enables/disables the tracking. It is enabled by default after the camera calibration
stage has been completed.

e The Flash Filter checkbox enables/disables the Flash Filter feature, which is available only for texture
tracking.

Enable this on ice hockey, basketball or any sport where the play takes place on a reflective surface. The
Flash Filter filters out camera flashes that reflect off of the playing surface that can cause the Texture
Tracker to lose tracking.

e The Grab Reference Textures button takes a snapshot of texture within the image, which is used when
pressing the Find button to realign the calibration with the image.

These reference textures are also used during the tracking process and can help the Texture Tracker
track in more difficult situations.
To use the Texture Tracker:
1. Use one of the methods (One-Clickls", Points[s, or Linesls") to align the field, court or rink model with
the image.
Skip this step if it is already aligned on the current frame of video.
2. Ensure the Track checkbox is selected to enable tracking.

3. Press the Grab Reference Textures button to enable the Find feature.
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4. Play the video.
The calibration will track the image.

5. Add Record Points or record the calibration to maintain its alignment with the image.
i

_:(j:_

= Tips

o If the calibration is not aligned and you have used the Grab Reference Textures button at different
points in the video, press the Find button and PIERO will attempt to realign the calibration with the

image. Find will work on images where there is enough similarity to the ones where you have grabbed
reference textures.

o If the calibration is not aligned and you have not used the Grab Reference Textures button at
different points in the video, or you have and Find is not working, use one of the methods (One-Clickl s,
Points| s, or Lines|sd) to align the field, court or rink model with the image.

e Add a Record Point after pressing Find or aligning the calibration, to lock in the position of the
calibration on a single frame of video.

¢ Use the Record Calibration button after pressing Find or aligning the calibration, to lock in the position

of the calibration over a sequence of video. This is helpful when working on prerecorded video as it means
that you do not need to realign the calibration with the image.
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Calibrating Lens Distortion

When using the Line Tracker calibration, the Distortion tab will be enabled after the camera position has
been calculated. The calibration can calculate lens distortion to help with tracking performance and data
visualization on heavily distorted images. The calibration relies on the sport’s white field or court markings
in the image to calculate lens distortion.

X The Lens Distortion calibration can be completed, reset or amended at any time.

.":‘ Line Tracker

Calibration | Key [JDISEOHIGR Camera | Advanced

Enable Distortion

Auto Play VTR
Show Distortion Grid [ ]

Lens Distortion Profile - FOV Range

0° 10.6°

Single Reading Record Readings

Distortion Values
Field of View 10.62°
Distortion K3 0.00 mA-2
Distortion K5 0.00 mA-4
Centre 0.0045, -0.0025 m
Centre Shift 0.0000, 0.0000 m
Pixel Size 0.0070, -0.0070 mm
Valid Range 10.62° to 10.62°

Calibration - Distortion Tab

Single Reading Method

The Single Reading button takes a snapshot of the lens distortion for the current frame of video. Once the
calibration has been given two of these readings, on different frames, it will build a distortion model that will
be applied to the tracking. This will be visible as the yellow field markings overlaid on the video image begin
to distort and match the distorted white lines of the field itself.

The goal is to give the calibration enough information so it can accurately calculate the lens distortion.
Select frames of video that represent different zoom levels, representative of when the camera zooms out
wide and when it zooms in tighter, as well as where the camera is pointed at different ends of the field or
court (left-hand side, middle, right-hand side). Giving the calibration more readings enables it to calculate
lens distortion more accurately for a wider range of fields of view.

To take single readings:

1. Go to a frame of video you want to use to calculate the lens distortion.
2. Press the Single Reading button.

3. Repeat the previous two steps at least one more time to give the calibration enough information so it can
give an accurate calculation of the lens distortion.
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Record Readings Method

The Record Readings button makes the calibration continuously take snapshots of the lens distortion on its
own, until it is stopped by the user.

In Analysis mode the video will play by itself after the button has been pressed. In Live mode, the PIERO
operator will need to ask the camera operator to pan the camera and zoom in and out during the setup
before the game takes place, so they can build a lens distortion calibration that will cover the fields of view
expected during the upcoming game. As distortion data is gathered the yellow field markings overlaid on the
video image will begin to distort and match the distorted white lines of the field itself.

Pressing Record Readings a second time will stop the process. At this point, the calibration builds a lens
distortion model based on the data it has gathered. The wider the range of fields of view covered during the
recording, the more accurate the lens distortion calibration will be.

To record readings:

1. Go to a frame of video where you want to start grabbing snapshots of lens distortion information.
2. Press the Record Readings button.

3. Press the Record Readings button again when you are happy with the range of fields of view that has
been covered.

,(;l Tips

¢ If you notice that the Line Tracker is struggling to track due to distortion, use the Single Reading
method to get a range of values first, which can then be built upon using the Record Readings method.
This will produce better results.

e The range of fields of view covered in the calibration process is displayed in green on the Lens Distortion
Profile — FOV Range meter in the calibration’s Distortion tab.

e The distortion profile that has been created can be turned on or off using the Enable Distortion
checkbox.

¢ If you notice that the overlaid yellow lines are not matching the white lines on the field or court, check
whether the Lens Distortion Profile - FOV Range meter value has gone outside of the green region. If
you need the lens distortion to be calculated for this section of video, simply select a frame of video and
take another Single Reading or continue to Record Readings.

e Due to the quantity of data gathered when using the Record Readings method, the resulting lens
distortion calibration is likely to be better than one created using the Single Readings method.
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Cable Cam

The Cable Cam Tracker is designed to track moving cameras that capture footage of a field, court, or rink
from an overhead perspective.

To perform a Cable Tracking calibration:

1. In the Effects Panel, select the Calibration Tool.

2. In the Parameter Panel, in the Calibration tab, select Cable Cam.
3. Update the field, court, or rink dimensions and select Next.
4

. Select a camera from the pitch model that is the nearest match to the direction in which the cable cam is
pointing.

5. Use the One-Click[4¢), Points[4s) or Lines/so) method to calculate the camera position, selecting Add to
record each position.

6. Repeat the process across multiple points in the video for the best results.
7. Then press Finish.

8. Select the Track checkbox to enable tracking or the Interpolate checkbox to interpolate between
record points.

‘,_, Cable Cam

[CHTEE <y Camera

Interpolate [ ]
Show Grid || [2.50]

Calibration - Tracking Options

Key Features

e The Track checkbox enables/disables Texture Tracking.

e The Interpolate checkbox enables/disables linear interpolation between Record Points.
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KLT Cable Cam

The KLT Cable Cam Tracker is a type of tracking similar to a texture tracker but optimized specifically for
cable cam setups. It is designed to handle the unique requirements of overhead shots, offering a more
tailored solution compared to standard line trackers. This tracker is fine-tuned for following the motion of
objects in cable cam systems, ensuring smoother and more accurate tracking of objects in overhead or

elevated perspectives.

Before starting the calibration for the KLT Cable Cam Tracker, it's crucial to provide accurate pitch
dimensions. Unlike other tracking systems, where being approximately correct with the width and length of
the pitch may suffice, the KLT tracker requires precise measurements.

*Important: Make sure you have the following dimensions in advance of your show:

Pitch Width - refers to the measurement of the distance across the playing
field or surface, taken from one side to the other. It defines the total width of
the pitch.

Pitch Length - is the measurement of the total distance along the longer
side of a playing field or surface, from one end to the other. It defines the
overall length of the pitch.

Edge to Stands (m) - refers to the measurement, in meters, of the distance
between the edge of the pitch and the spectator stands.

End to Stands (m) - refers to the measurement, in meters, of the distance
between the end of the pitch and the spectator stands.

Rake Angle (deg) - refers to the angle at which the seating sections incline
toward the field or playing area, measured in degrees.
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To perform a Cable Tracking calibration:

1. In the Effects Panel, select the Calibration Tool.
2. In the Parameter Panel, in the Calibration tab, select KLT Cable Cam.
3. In the Calibration tab, update the following dimensions:
o Pitch Width
e Pitch Length
e Edge to Stands
e End to Stands
¢ Rake Angle
4. Select Next and proceed to calibrate the pitch, making sure to use multiple points in your calibration.

For information on calibrating using multiple points, see the Matching the Model to the Image/4s
section.
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Live Tracker

The Live Tracker is a fast and flexible tracking solution designed for quick setup and short-term use in live
broadcasts. Unlike more precise trackers that require extensive calibration for long-term use, the Live
Tracker prioritizes speed.

For example, a camera operator sets up a shot, and the PIERO operator performs a quick calibration in just
a few seconds. As the camera operator moves and adjusts to a new position, another rapid calibration can
be performed for the next shot. This tracker allows for fast adjustments without requiring perfect
calibration, since it's only used briefly before recalibrating. While it doesn't offer perfect tracking, it's ideal
for scenarios where speed is essential and is optimized for dynamic, real-time events.

‘,_\ Calibration

Camera

4 4

Line Tracker Texture Tracker Telestrator

« .

Cable Cam KLT Cable Cam

3

£

Live Tracker

Move the mouse over each of the tracker icons for more
information.

Calibration Parameter Sheet - Live Tracker
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Telestrator

The Telestrator calibration enables quick alignment of the calibration on a single frame of video. This is
useful where other calibrations would not work, such as on very close camera shots.

Key Features

e The Track checkbox enables/disables Texture Tracking.
e The Interpolate checkbox enables/disables linear interpolation between Record Points.

e The Show Grid checkbox enables/disables the grid as part of the calibration overlay.
To perform a Telestrator calibration:

. Add a Pause to the timeline on the frame you want to work on.

. Add a calibration to the timeline.

1

2

3. Select the Telestrator.

4. Update the field, court, or rink dimensions.
5

. When selecting the camera position, choose the one that is the nearest match to the direction in which
the camera is pointing.

6. Use the mouse to position the Telestrator within the video window, adjusting it until the perspective
and scale appear accurate.

o]

= Tips

e Use Show Grid to add a grid to the calibration overlay. This helps when positioning the Telestrator and
gives a guide of the perspective and scale you will achieve.

e Using the Track option: After positioning the Telestrator, add a Record Point and select the Track
checkbox. The Telestrator will now track for a short duration.

e Using the Interpolate option: After positioning the Telestrator, add a Record Point. Move to another
point in the video and position the Telestrator again. Add another Record Point. Now select the
Interpolate checkbox. The Telestrator will interpolate between the two Record Points.

Show
Grid Size [250]

Calibration - Tracking Options (Telestrator)
e Positioning the Telestrator is like positioning a Virtual Camera.
» Press the left mouse button and drag to rotate the overlay.
» Press the middle mouse button and drag to move the overlay forward, backward, left or right.
» Press the right mouse button and drag to change the camera distance

» Use the scroll wheel to change the zoom level.
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Recording a Calibration

Once tracking is active, you can record the calibration, which means that it is aligned with the video for the
duration of the recording. You will not need to press Find or add record points.

To record a calibration:

1. Go to the point where you want to start recording the calibration and select the FIND button to ensure
the calibration is aligned with the image.

2. Press the Record Calibration button.

The video will play.

Calibration - Record Calibration Button
3. Press the Record Calibration button again to stop recording.

Where you have recorded the calibration, the timeline will be red.

Record Points

Add Record Points on the timeline to record the position of the calibration on specific frames. Record
points force the calibration back into alignment when the video plays through them. The most common way
to use Record Points is to place one at the start of your action. After setting it, you can telestrate, review
the playback, and then export.

To add record points:

1. Go to the point where you want to add a Record Point and press the FIND button to ensure the
calibration is aligned with the image.

2. Press the Record Point button to add a record point.

Calibration - Record Point Button

3. Repeat the process wherever you need to in the video.
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= Tips

¢ If you are using Record Points, add them at the beginning of a graphics sequence and on every Pause.

e Record Points appear as red lines on the Calibration row of the timeline. You can select them to
navigate to that point in the video.

Remove Record Points by navigating to them and pressing the Record Point button again.

Use the Previous and Next buttons to navigate between record points.

Record Points Navigation Buttons

Alternatively, you can press the comma or period key on the keyboard.
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Adding Effects

The selection and application of effects are tailored to the sport chosen in the Launcher. After selecting a
sport, selecting an effect icon will add it to your project, where it can be customized for a specific still or
sequence. Modifications can be made either through the effect property sheet or by interacting directly with
the video window. The property sheet displays various effect parameters, such as color and transitions,
allowing for precise adjustments.

To fully utilize the system’s capabilities, it is recommended to complete keying and calibration before adding
effects to your video clip. While not required for all effects, this process helps to optimize their performance.
A detailed list of effects that necessitate keying and calibration is provided in the PIERO Effects section.

Effects Files Settings
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Effect Property Sheet

To add/edit an effect:

1. Select an effect from the Effects Panel.

Each time you select an effect, a new instance will be added to the project. Take care not to double-
click.

Some effects are added automatically to the clip while others are added to the project and need to be
manually added to the clip.

2. In the effect’s property sheet, edit the properties (color, transition, etc.) as necessary.
3. If you want to save the new property values as defaults, create a preset.
For details on creating a preset, refer to the Creating Presets/71 section.

For an in-depth description of each effect, see the PIERO Effects! 124 section.
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To delete an effect:

1. In the Timeline, select the effect you want to delete.

2. Double-click the Trash can button at the bottom-left of the Timeline.

= 00:00:00:40 ONAR | OIQ®f / &

Timeline - Delete Button
Alternatively, you can you can delete an effect by using the Delete key.

The effect is deleted from the Timeline.
To save an effect:

1. In your project, select the effect you want to save.
2. In the effect’s property sheet, press the Save button (the icon in the top right corner).
The new effect will appear in the Files panel in the list of saved effects and projects.

Effects [ Files 1 Settings

@ Q- Q

TRASH
Test Folder

Calibration

MyProject Sample

Pitch Zone

Files Menu
Additionally, you can use presets to create and save your own settings for effects. For additional
information, see the Presets| 7 section.

To load a saved effect into a project:

1. Select the Files tab.
2. Select the effect in the list you want to load.

The effect is added to the current project.
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To change the project:

1. Select the Files tab.
2. Select a project in the list.

The current project is replaced with the selected project.
To delete a saved effect:

e Select the effect and then double-click on the trashcan to permanently delete the effect from the Files
tab.
OR

¢ Right-click the effect and select Delete from the options menu.

Effects ‘ Settings

amc - Q

TRASH

Test Folder

Calibration

MyProject Sample
New folder
Rename
Copy
Cut

1S L€

Empty trash

Delete Effect
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Presets

Presets allow you to create and save customized settings for effects, enabling quick access to your preferred
configurations. You can create multiple presets for the same effect and switch between them as needed.
Presets are specific to the sport and workflow mode (Analysis, Touch, Live) in which they were created.

Preset Loading and Error Handling

In PIERO, presets are not all pre-loaded automatically; only the "default" preset is initially loaded. This
"default" preset is different from the Default (effect name) option that appears when creating a preset.
Here, "default" refers specifically to the most recently selected preset by the user.

The system performs error checks on this last-selected preset upon loading. When a new preset is selected,
it checks for errors in real-time.

X Note: It is not possible to validate all presets for errors simultaneously.

Error Notification and Suggested Resolution

If an error is detected within a preset, a ﬂ Warning icon will appear, along with a tooltip prompting
"Please update presets." This indicates that users should update the preset via the preset selector located
above the property sheet on the right. While updating may not resolve every issue, it is the recommended
first step. If issues continue, users should contact Ross Technical Support[ 37 for further assistance.

A’....‘
\_ 7

Marker Effect with Warning Icon

Creating Presets

To create a preset:

1. Select an effect.
2. In the effect’s property sheet, change the settings as required.

3. Select the Select Preset drop-down.

Pitch Zone - i

Default Pitch Zone

[IPEGPEHiEs Area | Border [ Text

Zone Type Assist NewPresetl\ ar

Vary Area Height By Value L4

Vary Text Height With Area
Center Lane Width 18.30

Transition Animate On/Mix Off

Create Preset

4. Enter a name for the preset and select the kd Add Preset button to save it.

User Guide (v20.2) Adding Effects « 71



To use a preset:

1. Select an effect.
The last-used preset for that effect becomes active.
2. In the effect property sheet, select the Select Preset drop-down.

3. Select the preset you want to use.

Pitch Zone - i

Default Pitch Zone
Area | Border | Tex

Zone Type o My Pitch Zone

Pitch Zone 2

\Vary Area Height By Value ?‘

' Pitch Zone 3
Vary Text Height With Area

Line of Scrimmage 40,00 'NewPresetd

Extend to Goal

[Transition Animats On/Mix OFff

Select Preset

Alternatively, you can right-click an effect in the Effects Panel and select the preset you want to use or
revert to the default effect.

The last-used preset will be active whenever the effect is added to a timeline.
To rename a preset:

1. In the effect’s property sheet, select the Select Preset drop-down.

The last-used preset for that effect becomes active.

Pitch Zone - i

Default Pitch Zone

(PIGEEMIESN Area | Border | Text

Zone Type IRan st My Pitch Zone v

Vary Area Height By Value "i New Name + 00

Vary Text Height With Area
Center Lane Width 18.30

Transition Animate On/Mix Off
Select drop-down

If you want to rename a different preset in the list, right-click an effect in the Effects Panel, then select
the preset you want to rename.

2. In the bottom text box next to the kll Add Preset button, enter a new name.
3. Select the Check-mark button.

The effect is renamed.

X Note: This will also update the current preset with any property changes. To preserve the current
preset settings, reselect the preset.
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To delete a preset:

1. In the effect's property sheet, select the Select Preset drop-down.
Pitch Zone - i

EEREERER Area | Border | Text Default Pitch Zone

Zone Type assis: IR — 1

Vary Area Height By Value ‘.‘ ; NewPreset2 + 00

Vary Text Height With Area
Center Lane Width 18.30

Transition Animate On/Mix Off
Parameter Panel - Preset Drop-Down

2. Select the B Delete Preset button next to the preset you want to delete.

The preset is deleted from the list.
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Additional Tools

The following tools are covered in this section:
Region Tooll 73

Hide Tooll7s)

Clip Tool[ 7

Pause Tooll "

XPression Control [ 82
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Region Tool

The Region Tool is used to edit player regions to better segment them for effects such as
j' Multicam, Moveable Players or Player Glow/Grow.

It is recommended to use the Region Tool with a Keyer| 323, although it is not mandatory.

The Region Tool can refine regions over several frames along the timeline, making it necessary to have
only one instance in a project.

The following effects can take advantage of the refined segmentation:
e Moveable Players[1sh
Player Glow/Grow [

Virtual Players| 771 (on chalkboard or 3D Stadium)

All effects that may need extra depth information, such as Laser Wall, Arrow (Height), etc.
To use the Region Tool:

1. Add the Region Tool to the project.

2. In the property sheet, select the Find Regions button to perform an automatic recognition on the
frame.

3. Move the mouse over a region and press Delete to remove the region.

4. In the property sheet, use the Min Region Size and Max Region Size sliders to define the smallest and
largest regions the tool will detect.

? Region Tool

Brush Size

Show Key Overlay

Draw Players

Key the Drawn Players

Draw Players Orientation Face Camera
Min Region Size

Max Region Size

E Erase Player

Paint Player
Polygon Selection

63 Lasso Selection

‘4. Move Points
§lice Region
Perspective Lasso

Find Regions

Region Tool Property Sheet
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5. Use the following tools to refine the region:

Tool

Erase Player
Paint Player

Polygon Selection

Lasso Selection

Move Points

Slice Region

Perspective Lasso

Segmenting Example

Description

Erases parts of other players that may appear in the region
(adds bits to the red key mask).

Adds missing player parts. Useful to force-draw a missing limb
(removes bits from the red key mask).

Defines a custom region by drawing segments around a player.
To complete a region, select the first initial point shown by a
green rectangle.

Draws a free-hand region around a player. The region is closed
when the mouse is released after dragging around the player.

Moves the control handles that define a region.

Divides a region into 2 separate regions. Useful for separating 2
players.

Polygonal lasso with perspective (used only with the Mutlicam
effect). Start by the base line to set the perspective. When
isolating a player and applying a perspective graphic the player
may appear unnaturally thin. To correct this, utilize the
perspective tool by first positioning the first line beneath the
player's feet to define the perspective. Then, outline the
remainder of the player accordingly.

In the example below, the goalkeeper is not automatically recognized. Therefore, they will not appear as a
virtual player, cannot be moved, and no graphics can be placed behind them.

There are two ways to bring the goal keeper in as a virtual player:

e Add key (red) to the image until they appear as a region.

e Add a region using either the polygon or lasso tools.

Region Tool - Segmenting Example

Drawn Polygon

76 « Additional Tools

User Guide (v20.2)



Virtual Players

The Region Tool accurately draws and defines regions for virtual players in the 3D stadium. Displaying the
virtual players is achieved by activating the Show Players property within the stadium’s property sheet.

Region Tool - Virtual Players

Raising an Arrow off the Ground

The Region Tool enables PIERO to elevate graphics off the ground, utilizing regions and depth information
to accurately layer elements in 3D space. This functionality is particularly useful in sports like basketball,
where precise rendering of visual elements enhances viewer experience. By segmenting players with this
tool, PIERO ensures all graphics are correctly displayed.

e P e
Region Tool - Raising an Arrow off the Ground

In sports such as ice hockey, skiing, and basketball, the key often involves removing part of the athlete's
appearance (such as skin color, white shorts, etc.). By clearing the Key the Drawn Players property
checkbox, you can force PIERO to render the entire region without transparency. This technique depends on
having very well-defined regions.
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Hide Tool

The Hide Tool is designed to seamlessly manage the visibility of graphics and effects during video
transitions, particularly when detecting a cut in the video. The tool's detection is based on changes in key

signals and loss of reliability in tracking.

By enabling the Hide tool, PIERO will temporarily stop outputting graphics for the duration of the hide period
set in the timeline. This ensures that when going ON AIR, the graphics will disappear for the specified time

and automatically reappear afterward.

This feature is especially useful in scenarios such as when an advertisement appears on the screen, or
during camera position transitions, allowing users to maintain a clean output without unwanted graphics

during those moments.
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Effects Menu - Hide Tool

To add the Hide Tool:

1. Pause the video at the specific frame where you intend to apply the Hide Tool.

2. In the Effects Panel, select the Hide Tool button.

3. The Hide Tool appears in the Timeline.

Timeline - Hide Tool

4. Adjust the Hide Tool's duration by extending it along the timeline to the desired length.

The Hide Tool is enabled and PIERO will temporarily stop outputting graphics for the duration of the

hide period set in the timeline.
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Clip Tool

The Clip Tool is a versatile feature designed to help users create defined segments directly within a video
file along the timeline. This tool allows for precise control over each clip, enabling users to apply separate
calibrations, keys, and effects to individual segments. When it comes to exporting, the tool provides
flexibility—users can choose to export clips individually or collapse the timeline to export all clips
collectively, thereby eliminating any content outside the selected clips.

Additionally, clips can be bundled with associated graphics and other assets. However, note that graphics
cannot extend beyond the length of the associated clip on the timeline.
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Clip Tool

To add a clip:

e In the Effects Panel, select the Clip Tool button.
The Clip Tool is added to the Timeline.
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Timeline - Clips Tool
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Pause Control

The Pause tool has been designed to allow control of the video playback hardware device connected to
PIERO (e.g., EVS LSM, Sony digibeta, Local Clip, Blackmagic Hyperdeck). The video device can be
automatically paused and played back from any point on the timeline.

* The Pause tool behavior is only active in ON AIR or TOUCH mode (not LIVE mode).

Adding a Pause tool to the timeline pauses the video at the current timecode. The pause point appears as a
red line in the time meter, and the video source is paused for the duration of the Pause tool on the
timeline. By default, the video will be set to pause at this point for 5 seconds and then play on. To extend
the duration of the Pause, drag the end of the timebar.
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Pause Tool

When the video device is paused, the timecode doesn't change (it's only paused). Effects within the pause
will have the same In point, but will be triggered by the delay property. The delay is specified in frames
from the In Timecode of the effect. This is handled automatically when dragging timebars on the user
interface.

Property Description
Duration Allows the duration of the pause to be preset.
Out Action The action the connected VTR device should perform at the OUT point.

Default is Play.

Mid Action (LSM Loads an EVS LSM clip at the Mid Point. The LSM clip should be specified as 3 digits and
ID) 1 letter, e.g. 123A.

Mid Point This is the point in the pause when the load clip command is sent to the EVS.
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Troubleshooting

A common problem when using the Pause tool is that the video doesn't stop on exactly the correct timecode
frame.

Problem Description Solution
The video device When this occurs, PIERO In the Pause tool property sheet, reduce
stops too early. automatically jumps to the correct the Response Time.

timecode of the Pause tool, causing
jitter in the video. PIERO is forced to
do this to ensure all effects within the

Use the Response Time Procedure[st to
find exactly what the response time should

Pause duration are triggered be.

correctly.
The video device When this occurs, the timebar line will In the Pause tool property sheet, increase
stops too late. appear after the Pause duration and the Response Time.

not traverse through the red pause
area. However, effects within the
Pause duration will still be triggered
as expected.

Use the Response Time Procedurel s to
find exactly what the response time should
be.

Response Time Procedure

The Response Time is the duration of time (in fields) to send the command to the video player in advance.
This is to compensate for the delay that occurs between sending the instruction to the video player and the
player taking action. The correct value for the Response Time parameter can be found by following this
procedure.

To find the correct Response Time:

1. Create a Pause tool at the desired timecode, for example 10:00:00:00.
2. Set the Response Time parameter temporarily to zero.
3. Set PIERO to ON AIR mode and play the video device to the VTR effect pause point.

You will notice the VTR will play past the desired timecode and will pause too late at something like
10:00:00:05. The five frames difference is the time for the video device to react to the pause command,
caused by delays inherent in the video device.

The Response Time can be calculated as double this difference (in this example it is therefore 10).
It is double because the Response Time is measured in fields for fine control over this delay.

4. Enter the VTR Response Time into the PIERO Global Settings UI for later use.

PIERO Touch Pause

When using the Pause tool with a touch screen or iPad the presenter may want to speak indefinitely, then
press Play to resume the action.

To achieve this, select the Make Touch Pause checkbox.
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XPression Control

The XPression Control tool in PIERO enables interaction with XPression, a powerful graphics solution by Ross
Video, using RossTalk commands. This integration allows users to trigger graphics in XPression directly from
PIERO, enhancing live sports broadcasting by automating graphics playback in sync with key events in the
PIERO timeline. It is important to note that this tool is only operable when PIERO is set to Live mode.
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Effects Panel - XPression Control Tool

Connecting PIERO to XPression

Before you begin using the XPression Control tool, ensure that both PIERO and XPression systems are
correctly configured to communicate. This involves not only establishing a connection via RossTalk but also
ensuring that XPression is running with the relevant project opened. This section guides you through the
connection process to prepare your PIERO system for interaction with XPresssion.

Note: Knowledge of XPression and RossTalk is a prerequisite, as this section does not cover how to

configure or use these systems. Within the PIERO user interface, the ﬂ Help icon provides brief
descriptions of available RossTalk Control commands, serving as a quick reference guide. However, this
does not substitute for a full understanding of how to use these commands. For detailed information on
XPression, refer to the XPression User Guide. For more on RossTalk commands, consult the RossTalk /
Smart GPI On XPression document.
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To connect PIERO to XPression:

1. Ensure that XPression is running and that the relevant project is open.
This project should contain the scenes you plan to trigger from PIERO.
2. Obtain the IP address for the XPression system and note the port number used for RossTalk.
3. In PIERO (Live mode), go to the Settings menu and select the Live tab.
4. In the Live tab, locate the RossTalk Settings section.

Effects Files Settings
General | Video |~ Teams ||}  Touch
Live Settings
Cut GFX on Video Input Change
Dataling Settings

Server IP Port 8888

Connect Dataling not connected

_ Auto Connect on Startup |l

Use Local File

RossTalk Settings

Server IP Port
Connect RossTalk not connected

Auto Connect on Startup [l

Tally Settings
Tally UDP Controller TSL UMD 3.1

Live Tab - RossTalk Settings
5. In the Server IP field, enter the IP address of the XPression system.

6. In the Port field, enter the port number designated for RossTalk communication on the XPression
system.

7. Select the Connect button to connect to the XPression system.
If the connection is successful, PIERO will be able to send RossTalk commands to XPression.

8. Optionally, check the Auto Connect on Startup box to ensure that PIERO automatically reconnects to
XPression each time is starts.
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Using the XPression Control Tool

Once you have established a connection between PIERO and XPression, you can use the XPression Control to
trigger graphics directly from the PIERO timeline.

To use the XPression Control tool:

1. In PIERO, go to the Effects menu and select the XPression Control tool.
2. In the parameter sheet, locate the Animate ON command section.

3. From the RossTalk Command dropdown menu, select the command that initiates the desired action in
XPression.

The settings available in the UI will change based on the command selected, reflecting the specifics
required for that command.

R XPression Control

Animate ON command

RossTalk Command Load Template
Take ID

Layer ID

Animate OFF command

RossTalk Command Unload Template

Take ID

XPression Control Parameter Sheet

4. Locate the Animate OFF command section and from the RossTalk command dropdown menu, select
the appropriate RossTalk command for removing the XPression scene.

The UI will update to display settings relevant to the selected command.
5. In the Timeline control bar, select the ON AIR button.
6. In the Effect Group, select the Animate button to trigger the selected Animate ON command.

The RossTalk command is sent to XPression and the specified XPression scene is displayed on the
broadcast feed.

\ G K » = N e e 00:00:00:00 H ON AR |:| Rl / %)%

@ Effect Group 1 Animate All 0]

e R Animate *

Effect Group - Animate Button

7. To remove the XPression scene, select the Animate button again, which triggers the selected Animate
OFF command.
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Previewing Final Output

While setting up your project, you may want to preview the video to see what the final playout will look like.
In the Timeline you can access the ON AIR button, which enables you to view what the final output will
look like live, by hiding onscreen controls.

When the ON AIR button is not selected, any graphic you have selected in the Timeline will always show in
the video.

To view a final output:

e In the Timeline, select the ON AIR button.

M bz P 00:00:00:00 ONAR [ [1Q @ [F / & || rewen

Timeline - ON AIR Button

The on-screen controls are hidden in the video and the video plays out in the Video Viewer.
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Exporting to a Video File

This section covers the process of exporting videos, including instructions for exporting an entire project to
a video file, a single video clip, multiple clips, and details on the supported video formats.

To export the entire project to a video file:

1. In the Timeline, select the project. The default name is MyProject.

The source video's export settings are displayed in the Parameter panel.

2. In the Parameter panel, select the Folder Directory button.
The File Explorer opens.

3. Navigate to the location you want to save the video and select the Select button.
The File Explorer closes.

4. In the Filename field, enter a name for the video file.

5. From the Format drop-down, select the video format you want.

X Note: H264 [AAC stereo(s), 16b 48kHz] in MPEG-4 as mov is good option for compressed
video.

Additionally, different file formats are licensed separately, depending on the PIERO edition you are
licensed to use.

6. Select the NEGEZIN Export button.
The project is exported and saved to the destination you specified.

If no destination is specified for exporting the video file, it will be automatically saved to the default
location:

home/PIERO/Clips/PIEROExport/

To export using the Clip tool:

Use the Clip tool to define the start and end point of the sub-sequence/clip.
Next, preform your PIERO analysis.

To export only the clip, select the Clip tool in the Timeline.

A W N B~

Then select the Export button in the clip's property sheet.

The clip is exported and saved to the destination you specified.

To export multiple clips back-to-back in one video:

1. In the Project panel, select the “ Collapse Timeline button.

When collapsed, the clips will appear next to each other, no matter where they were created on the
main video.

2. Select the Project row at the top of the Project panel and select Export in the property sheet.

The clips are exported as one video and saved to the destination you specified.
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Video Formats

Select the resolution of the video you want to use.

Supported formats are:

e 480i 29.97Hz (NTSC 16:9 and 4:3)
e 576i 25Hz (PAL 16:9 and 4:3)
e 720p 50Hz

e 720p 59.94Hz

e 1080i 50Hz

e 1080i 59.94Hz

e 1080p 50Hz

e 1080p 59.94Hz

e 2160p 50Hz

e 2160p 59.94Hz

File Codecs

When decoding files, some codecs are not included with PIERO by default. If a video uses an unlicensed
codec, a MainConcept logo appears in the top left corner of the video. To arrange an additional license,
contact Ross Support.

The following codecs are included by default:

e AVC/H.264

e MPEG-1/2

e H.263

The following codecs require additional licenses:

DVCPRO-HD

H.265

Avid DNxHD

Apple ProRes

JPEG 2000

For more information about supported codecs and file extensions, see the PIERO Tech Guide.
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PIERO Touch

PIERO Touch allows users to customize a touchscreen interface to meet their specific needs. The interface is
adaptable to both large and small screens and can integrate multiple devices simultaneously, providing
support for multiple presenters. A reliable network connection between the Touch computer and the PIERO
machine significantly enhances the user experience, ensuring optimal performance.

The PIERO Touch user interface is specifically engineered for touchscreens, streamlining the addition of
graphics to video footage. This feature enables commentators and presenters to create effect sequences
directly on the video image with ease and precision, by using the touchscreen.

For detailed information on PIERO Touch for Windows, please refer to the PIERO Tech Guide.

Broadcast User Interface - Touch Mode

The Touch mode user interface is designed to streamline the creation and application of Touch effects in
PIERO, functioning independently from the Analysis mode. Touch effect presets are separate from Analysis
effect presets and are displayed differently in the effect palette. Each Touch effect includes a required
“default” version, which is always present, alongside any additional presets. Hovering the mouse over an
icon reveals the name of the preset or identifies it as the “default” effect.

The list of Touch effects available in PIERO matches the effects listed in the Buttons tab of PIERO Touch.

This alignment ensures consistency between the Touch mode interface and the configuration options
available in the PIERO Touch Control Panel, allowing for efficient selection and management of effects.

To enable the Touch mode UI in PIERO:

PIERO Project - Touch Button

The user interfaces switches to Touch mode.

Broadcast Edition - Touch Mode UI
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To return to the Analysis mode:

e In the Timeline Control Bar, select the Touch button.

The user interface returns to the Analysis mode.
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Touch User Interface Overview

This section provides an overview of the PIERO Touch user interface on a remote device. The interface offers
flexible customization options, allowing presenters to tailor the appearance and functionality to meet their
specific needs, ensuring all telestration tools are readily accessible.

See the PIERO Tech Guide for more in depth information about the PIERO Touch application for Windows.

PIERO Touch User Interface Shown on a Remote Device
PIERO Touch - Effects Panel

The available effects are those that would be useful for a presenter. Tools such as the Calibration and the
RGB Keyer are not intended for the presenter, and are therefore excluded from the PIERO Touch interface.

To customize the Effects Panel:

1. Select the Edit Mode check-box at the bottom-left of the PIERO Touch screen to customize the ordering
and layout of the effects.

Touch Presenter - Control Panel Check-box

Alternatively, you can use the keyboard shortcut CTRL+E to enter Edit mode, and pressing CTRL+E
again will exit Edit mode.
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3.

X For more in depth information on the Buttons tab, see the PIERO Tech Guide.

The Piero Touch Control Panel window opens.

Panels | Buttons | Background | Layouts | Settings
I

|
Left Button Panel (ButtonPanel)
Panel Order: A Move Up ¥ Move Down

Piero Touch Control Panel

Select the Buttons tab.

Piero Touch

Panels | Buttons | Background | Layouts | Settings

(SIS Default ~

-
(o

Marker Markerrcrazy marker  Pulsing Marker

O Marker X Marker Arrow

Arrow Dashed Arrow THead Arrow Dribble

Freehand A
Line Frechand Arrow fecnand Atrow

Freehand Arrow Freehand Control

T-Head Points 3D fick Ao

Distance To Goal Laserwall Offside.

Piero Touch Control Panel - Buttons Tab

The Buttons tab lists all of the available Touch effects from the PIERO project along with VTR control

buttons. In this tab, you can create your own icon set to customize the buttons.

Drag effects from the Effects Palette and drop them onto a Button Panel in the PIERO Touch layout.

The available Button Panels are listed in the Panels tab of PIERO Touch, allowing you to organize

effects according to your layout preferences.
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To add team colors to effects buttons:

1. Within your PIERO project, in the Effects Panel, select the Settings menu.

Settings Menu - Teams Tab

2. In the Settings menu, select the Teams tab and configure the color settings to match your team colors.

Only Touch effect presets created with "home" or "away" as their color choice are automatically updated
in the PIERO Touch UI to match the selected team colors.

To undo last action in PIERO Touch:

e In the Effects Panel, select the Undo button to undo the last action performed in PIERO Touch.

R|

Effects Panel - Undo Button

To delete effects:

e Select the trashcan button to fade off all effects and delete them from the project except for the following:

» Calibration and RGB Keyer

» Effects added to the timeline by the operator (analysis mode)

X The Trash effects automatically option in the PIERO Touch Settings panel can automatically delete
effects when the video starts playing, streamlining the process of clearing effects during playback.
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PIERO Touch - Clips

The Piero Clip Panel displays thumbnails for navigating between clips within the current PIERO stack in
your PIERO project. Any clips included in the PIERO project's timeline will be shown in the PIERO Touch
Piero Clip Panel. This panel is configured in the Panels tab of the Piero Touch Control Panel.

The PIERO Touch interface also includes the Piero Stack Panel, which lets you load different PIERO
projects by selecting their thumbnails. Additionally, the Stack Name Settings in the Settings panel offers
customization options for the Piero Stack Panel. It can be set to display only stacks with a specific suffix
(e.g., "Touch”) and to remove a defined number of characters from the start of stack names. This feature is
particularly useful for customers who include identifiers, such as EVS clip IDs, at the beginning of their stack
names, ensuring a cleaner and more intuitive stack display.

§

Clip Panel
To navigate to the beginning of a clip:

e Select a clip icon to navigate directly to the beginning of the clip.
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PIERO Remote iPad Application

PIERO Remote for iPad enables control of video playback, live on-air 3D graphics, and the retrieval of
predefined stacks and clips directly from the iPad.

Before you begin, ensure that the iPad is connected to the same local network as the PIERO machine and
that the PIERO Remote iPad application has been installed on the device. The PIERO Remote iPad
application, named Piero Remote 2, can be downloaded from the Apple App Store.

This section covers the following topics:

e Starting the PIERO Remote iPad Application| s

o PIERO Remote iPad Application User Interfacel s
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Starting the PIERO Remote iPad Application

Follow the instructions below to start the iPad application.

To start the iPad application:

1. Connect the iPad to the correct WiFi network.
2. Start the iPad PIERO Remote app on the iPad.

You will see the following screen on the iPad, indicating that the application is not yet connected to
PIERO.

Settings

PIERO App

Not connected

PIERO Remote iPad Application - Not Connected

3. Press the Settings button at the top of the UI.

4, In the Piero server IP address field, enter the PIERO workstation IP address.

Settings
Piero server IP address
Use password

Show clip list Show stack list
Stack name prefix length 5

Stack name suffix

Show trash button O Show undo button

Icon theme Default

Auto trash effects Only for Play buttol
EVS clip control 5EVS clips

EVS clips toolbar

Higher quality video

Show frame rate Show time code

Version 3.3

PIERO Remote Settings - PIERO Server IP Address
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The PIERO server IP address can be found in your PIERO project, located in Settings>Touch, in the
Available Network Interfaces section.

Effects Files Settings

General | Video | Teams = Live [NSEENE
Discoverable in Touch

Discoverable as

Hostname

Listening on port

Secure Connection

Available Network Interfaces

IP address (utund)
IP address (en0)

Connected Clients

PIERO Settings - Touch Tab

X Note: The Choose System button in the Settings panel can be used to select the PIERO system if it
is discoverable on the network, saving the user from having to manually enter the IP address.
5. Press the Connect button on the iPad.

If the iPad is able to successfully connect to PIERO, the video output will be visible on the iPad. In
addition, the Remote tab should indicate that the iPad has connected.

If the connection is not successful, please check the network settings and test network connectivity. If
problems persist, have a look at the PIERO Tech Guide, then contact techsupport@rossvideo.com.

Once the PIERO Remote iPad application is successfully connected to the PIERO PC, the video output will
be displayed on the iPad screen, as shown below.

Settings  Effect Buttons VTR Controls

< 1-1-1-1]

PIERO Remote iPad Application - Connected
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PIERO Remote iPad Application User Interface

The Remote iPad Application user interface is described in this section.

Settings  Effect Buttons VTR Controls

Xxa
< q-1-1 1]
ERE

PIERO Remvoe iPad Application - User Interface

PIERO Video Viewer

At the center of the user interface is the PIERO video viewer, which displays the output generated by the
PIERO workstation. The quality of the image and the frame rate are dependent upon the WiFi connection's
speed and reliability, as well as the video's playback status. While the image on the iPad may not match the
SDI video output from the PIERO workstation in terms of quality, it is designed to be adequate for the
precise placement of analysis graphics.

Connect button

The Connect button connects the iPad to the PIERO workstation specified in the Settings menu. If you
experience video playback issues or encounter other problems, selecting the Connect button will allow you
to disconnect and reconnect to the PIERO workstation, potentially resolving the issue.

Settings menu

The Settings menu enables you to specify the IP address of the PIERO workstation you intend to connect
to. Additionally, the Settings menu allows you to select two team colors for the colored effects, such as
Markers and Arrows. You can also configure various interface options, including the display of the Clips,
Stack, Undo, and Trash buttons, among other customizable settings.

Use password

——

Show clip list

Stack name prefix length

Settings Menu
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VTR controls

The VTR Controls replicate the controls on the PIERO main screen. If PIERO is currently playing a clip, the
video may stop playing at the end of the clip, depending on wether the clip has been configured to halt at its
conclusion.

The VTR Controls can be edited within the VTR Controls menu.

Edit VTR Controls Done
Playback

w @  © » ©
« © v @ v @

Frame forward and back

" M Position above
playback controls
Shuttle controller
Position above
playback controls 0
Maximum shuttle speed X 2X 5X

Align controls with left edge of screen

Edit VTR Controls Panel

PIERO effects

There are several buttons available for adding effects, which are designed to be used when the video is
paused on a still frame. These effects function similarly to the touchscreen buttons in Touch mode. For
more detailed information on using Touch mode, refer to the PIERO Touch/ss section, as much of the
information is also applicable to the iPad.

X Ensure that PIERO is set to Touch mode before attempting to add any effects.

Edit Effect Buttons

Frochand  Freehand Arrow _ Freehand
ArowDashed  T-Head  Control Points 30 Kick Arrow  Distance To Goal L

< Previous page

1deffects perpage  —  + Buttonsize  Small  Large

-~
o

< Previous page

Effects Buttons Menu
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To add PIERO effects:

1. Pause the playback.
2. Then select an effect button to add a new copy of the effect to the current project.

The effect button will be highlighted with a green border, to indicate it was the last button pressed.
3. Touch in the video viewer to draw the effect.

The effect is displayed in the video viewer.
To undo the last action:

e Select the Undo button to undo the last action within the most recently added effect.

* The Undo button is visible in the UI only if its display is enabled in the Settings menu.

EEE
cw s

Undo Button

The effect disappears from the video viewer.

To delete all effects:

The Trashcan button will remove all the effects added by the iPad. Effects that were already in the project
are not deleted. For example, you can keep a Calibration and an RGB Keyer effect in the project, and
these cannot be accidentally deleted from the iPad.

X The Trashcan button is visible in the UI only if its display is enabled in the Settings menu.

¢ Select the Trashcan button to remove all effects added by the iPad.

Trashcan Button

The effects disappear from the video viewer.
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Clips Menu

The Clips menu lists all the clips in the current project. Selecting one of these will move the video to the
start of the clip, ready for playback.

X The Clips menu is visible in the UI only if its display is enabled in the Settings menu.

Clips Menu

Stacks Menu
The Stacks menu lists all the available saved projects in PIERO. Selecting one of these will load the project.

X The Stacks menu is visible in the UI only if its display is enabled in the Settings menu.

Stacks Menu
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NDI® Input/Output

Network Device Interface, or NDI, enables communication and identification between multiple video systems
over IP networks. It supports the encoding, transmission, and reception of numerous streams of high-
quality, low-latency, and frame-accurate video in real time.

The NDI Input/Output and NDI Preview options located in the Launcher allow users to bring NDI video
sources into and out of PIERO. NDI Preview provides an additional copy of the video output over NDI,
which does not impact the main outputs, including SDI outputs. This setup provides flexibility for monitoring
or distributing video feeds without impacting primary video outputs.

To set up NDI for Input and/or Output:

1. In the Launcher, ensure that the following parameters are configured:

a.
b.

C.

Mode: select a mode (Live or Broadcast).
Sport: select the sport for which you want to create a project.
Video Input: select NDI In or NDI with Alpha.

The selection between NDI In and NDI In with Alpha depends on whether the NDI source includes
an alpha channel. Choose NDI In if the NDI source does not have an alpha channel; choose NDI In
with alpha if it does. PIERO supports only progressive NDI sources with alpha channels; interlaced
NDI sources with alpha channels are not supported.

X Note:You can configure more than one of PIERQO's video inputs as NDI sources. Once you've
selected these inputs in the Launcher and launched PIERO, a drop-down menu for each configured
NDI input will be displayed in the Video tab within the Settings panel.

. Video Output:

It is possible to use NDI for the main PIERO output by selecting NDI Out under Video Output 1 in
the Launcher. This output will then be available on the network as an NDI source labelled PIERO
Output.

NDI Preview: select Off.

Mode Sport

Video Input 1 Video Input 2 Video Input 3 Video Input 4

D M T TG

Video Output 1 Video Output 2 Video Output 3

NDI Out 8]

Dynamic Range

720p 50z Ol o-bit_sov )

Audio

No Audio

Launch PIERO

Launcher - NDI Settings

2. Once the parameters are configured, select Launch PIERO.

PIERO opens.
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3. In the Effects Panel, select the Settings menu.

Effects Files Settings

General (VGBS Teams | Live | Touch

Display Video Settings
XY Chart Il Use Colours |l

NDI Settings

mput 1 o [T -

Video Configuration

Video Format: HD_720_50P
Resolution: 1280x720

Pixel Format: YCBCR_8BIT
Bits per Channel: 8

Pixel Layout: UYVY

Bytes per Pixel: 2

Bytes per Line: 2560
Colour Space: YCBCR
Colour Range: NARROW

Effects Panel - Settings
4. Select the Video tab.
5. In the NDI Settings Section, use the Input 1 NDI drop-down to select the input you want.

The video stream is now coming into PIERO and is displayed in the Video Viewer.

Setting up NDI Preview

NDI Preview provides an NDI copy of the main PIERO video output, available on the network as an NDI
source named PIERO Output.

To enable NDI Preview:

e Set NDI Preview to On in the Launcher.

No additional Launcher configuration is required, as NDI Preview is supported in all PIERO configurations.

Important Information on NDI Sources and Usage in PIERO

e The video resolution (width and height) of NDI sources must match the Video Format selected in the
Launcher.

e Audio in NDI sources is not supported by PIERO.

e PIERO supports only 8-bit SDR (standard dynamic range) NDI sources; 10-bit HDR (high dynamic range)
NDI sources are not supported.

e Only NDI sources on the same subnet as PIERO appear in the Video Settings drop-downs. To connect to
NDI sources on different networks, contact Ross Video Technical Support!| 3" for configuration assistance.

e The name of the PIERO NDI output is fixed as PIERO Output and cannot be changed.

e Known issue: Selecting NDI sources in the Video Settings panel may not immediately take effect.
Restarting PIERO generally establishes a successful connection with the chosen source.
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PIERO Plugin for Voyager

PIERO and Voyager products work together to produce Virtual Reality (VR) or Augmented Reality (AR)
studio outputs for sports analysis. PIERO manages the data content and handles touchscreen or iPad
interactions, while Voyager is responsible for visualizing the pitch within the VR or AR studio environment.
The PIERO Plugin for Voyager/Unreal acts as a bridge between the two systems, ensuring that their
respective graphics and operations remain synchronized.
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PIERO - Voyager

Hardware Prerequisites

The table below lists the hardware components required to use PIERO within Voyager:

Hardware Description
Component

Touchscreen Display | Enables touch interaction. Alternatively, the iPad PIERO application may be used.

PIERO Touch Runs the PIERO Touch app on an iPad or Windows PC.
PIERO PC Interfaces with the PIERO Touch Client and Voyager PC.
Voyager PC Renders the VR/AR studio.

The PIERO Unreal plugin is required to interface with PIERO.

lCamera SDI

65” Touch Screen Piero PC Voyager PC

Piero Voyager SDI out
Pi Remote %
Piero s (ethernet) Lero
Rewiots Remote »| Unreal

(ethernet)/\v Plugin

A

Composite SDI

/
o

HOMI P —
; - v
Piero Touch Client Vi
(ipad or Windows Touch PC) -

Hardware Schematic

Connect each of these devices to the same network and ensure SDI reference locking to minimize delays.

X Note: Wi-fi use is not recommended as it causes latency and touchscreen lag.
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PIERO - Voyager Workflow

The PIERO/Voyager workflow requires the PIERO Touch application to drive the narrative. The PIERO Touch
application opens individual PIERO projects through project load touch buttons. Once a project is loaded,
PIERO automatically sends the selected project's effects to the Voyager plugin. The touch-screen user can
then load and visualize multiple PIERO projects, controlling the content on the sports pitch or field in
Voyager. Additionally, groups or clips in PIERO enable users to animate multiple effects on or off.

-
| |
'y

PIERO Football Team Line Up Voyager/Unreal Team Line Up

PIERO Workflow

PIERO Live UI mode is recommended for use with the Voyager plugin.
To access PIERO Live UI mode:

1. In the Launcher, from the Mode drop-down, select Live.
2. Launch PIERO.
The PIERO application opens.

3. In the Timeline Control Bar, select the Touch button.

02:36:43:12 ONAR |[C1Q @ [ / & Y| roun

Timeline Control Bar - Touch Button

Touch mode is activated.
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Live Edition User Interface - Touch Mode Activated

4. Connect the touchscreen (or iPad) to PIERO using the PIERO Touch application, which is available for
Windows and iOS.

For additional information on setting up PIERO Touch, see the PIERO Remote Touchl s section.

Users of PIERO Touch often draw on a blank sports pitch or field from an overhead view. Therefore, it is
recommended to add a PIERO virtual stadium effect to an empty PIERO project, along with a virtual camera
effect set to an overhead angle, as shown in the screenshot above. Pre-defined PIERO groups, such as team
lineups or Opta statistics, can then be added to the project using the Live mode UI, and animated on or off
as needed.

See the PIERO Live User Guide for additional information on configuring projects and effects for use with the
Voyager/Unreal PIERO plugin.

Going Live
Ensure the ON AIR button and Touch mode are enabled when going live in PIERO.
To enable ON AIR and TOUCH modes:

1. In the Timeline Control Bar, select the ON AIR button to activate ON AIR mode.
ON AIR mode is activated.
2. Select the Touch button to enable Touch mode.

Touch mode is enabled.

02:36:43:12 ONAR |[C1Q @ / & Y| roun

Timeline Control Bar - ON AIR and Touch Buttons

PIERO Touch can now be used to draw on the pitch with PIERO touch effects, such as areas, arrows, and
spotlights. The PIERO Voyager plugin will mirror these graphics and reproduce them in the perspective
of the VR/AR studio camera.
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Voyager/Unreal Workflow

The Voyager/Unreal renderer visualizes a VR or AR studio from the perspective of the studio camera. The
PIERO Voyager/Unreal plugin defines a sports pitch/field within the VR or AR studio and mirrors content
from PIERO onto that pitch/field.

Voyager/Unreal Renderer

The Voyager/Unreal workflow for Voyager requires the PIERO plugin to be enabled and connected to PIERO
via an Ethernet network. Network connections are defined in the PIERO Manager blueprint
BP_PieroManager. Include this actor needs in your Voyager project. The transform details of the actor
define where the sport’s pitch/field exists within the VR/AR studio.

For more information on configuring the plugin and the PIERO Manager actor, see Voyager Configuration /o7

Going Live

Voyager/Unreal should be in Play mode to activate the plugin. Then, a connection to PIERO needs to be
made. This connection can be configured to automatically occur in the PIERO Manager actor. See Voyager
Configuration[1h below for more details.

Once the PIERO plugin is connected, child actors will be automatically created and attached to the PIERO
Manager parent actor. These actors match the effects created in PIERO and are positioned at the same
pitch/field position. In this way, the Voyager/Unreal output mirrors the graphics in PIERO.
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Voyager - Unreal Configuration

This section covers the Voyager/Unreal Configuration.

Enabling the PIERO Plugin

To enable the PIERO Plugin:

1. In the Unreal Editor, from the main menu bar, select the Edit menu.
2. From the Edit menu, select Plugins.

The Plugin Browser opens.

3. From the Plugin Browser, search for PIERO and select the PIERO Unreal Plugin.

PieroPlugin
Piero Unreal Plugin

Enabled dit. : A steve Poynter

Unreal Editor - PIERO Unreal Plugin
4. Select the Enabled checkbox to enable the plugin in your current project.

The PIERO Plugin is displayed in the project content browser.
& content B output Log
I Add/import'~. (2 Save All € < | & PieroPlugin Content »

PRl Search Paths OIEREICER S=arch PieroPlugin Content
" mm Content

e
v i Effects
-

B PieroTextures PieroMaterials PieroModels PieroTextures BP_PieroManager
& PieroPlugin C++ Classes

5items

Project Content Browser - PIERO Plugin

5. If the PIERO Plugin does not appear in your project content browser, ensure that Show Plugin Content
or Show Engine Content is enabled in the Settings menu at the top-right of the content browser.

6. Next, add PIERO Manager/ob.
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Adding PIERO Manager

This section covers how to add the PIERO Manager.

To add PIERO Manager:

1. In the Project Content browser, go to the PieroPlugin Content folder.

2. From the PieroPlugin Content folder, drag the actor named BP_PieroManager onto the scene and
place it where you want the PIERO graphics to appear.

This actor can be freely positioned, oriented, and uniformly scaled.

Content Browser - BP_PieroManager

A yellow boundary will appear, showing the extent of the PIERO graphics.

This boundary represents the pitch or field boundary for the chosen sport. For football, it typically
reflects the FIFA standard pitch dimensions of 105m x 68m with a 105:68 ratio.

3. Position, orient, and uniformly scale the pitch or field anywhere in your scene using this boundary as a
guide.

X Use a uniform scale for the BP_PieroManager actor to avoid deformed graphics.

Additionally, you can customize the yellow boundary by modifying the child component PitchBoundary
of the actor BP_PieroManager. By default, this component's material is transparent. Apply an opaque
material to make it visible, which can help align the pitch or field during play mode, for example. After
finalizing the pitch position, reset the PitchBoundary material to transparent to prevent it from being
visible in the rendered scene.
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PIERO Manager Controls

Selecting the PIERO Manager BP_PieroManager actor in the World Outliner displays the details panel, as
shown below. Use the details panel to configure the main control interface of the PIERO Manager.

Additionally, define the PIERO PC IP address in this interface to establish network connections to PIERO.
For more details, refer to the Connecting to PIERO/ 10 section.

# Details

©, BP_PieroManager +Add s v o

© BP_PieroManager (Self)

Edit in Blueprint
Edit in Blueprint

Football
Piero Commands (Only Available In Play Mode)

Clear Effects Connect Disconnect

Details Panel - BP_PieroManager

Once connected to PIERO and Unreal is in “Play” mode, the PIERO Manager attempts to mirror the current
PIERO project and any contained effects in Unreal by adding equivalent child actors. During this process,
Unreal graphics appear in the same place on the pitch as the equivalent effects in PIERO.

For example, adding a marker to the center of the pitch in PIERO also places a marker at the same location

in your Unreal scene. This functionality allows PIERO Touch users to add or manipulate graphics directly
using the PIERO touch iPad or PC application.

Connecting to PIERO

The following controls are available in the Detail Panel to configure a connection to PIERO:

Control Description
PIERO IP This text field defines the IP address of the PIERO PC. If the IP address is unknown,
Address you can find it using the Settings/Touch tab on the PIERO UI.

* The PIERO PC should be on the same network as the Voyager Unreal PC for the best
response. Avoid Wi-Fi to minimize latency and lag.

Connect on Play Select this checkbox to allow automatic connection when Unreal’s Play mode is
activated.

This is recommended as it eliminates the need to manually select Connect or
Disconnect when playing or stopping an Unreal project.

Sport Use this combo box selector to choose the sport.

The selected sport affects the pitch/field yellow boundary of the PitchBoundary
component to match the dimensions of the chosen sport. It also determines the file
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Control Description

location of the spawned blueprint for PIERO effects, such as a baseball blueprint for a
PIERO ball effect if baseball is selected.

The following effect controls are also available in play mode:

Effect Control Description
Clear Effects Select this button to remove all child effects from the PIERO Manager.
This can be useful for quickly clearing the PIERO Manager's content if needed.

Connect After defining the PIERO IP address in the text field, select this button to attempt a
connection to PIERO.

X You must be in Unreal Play mode, and the PIERO application must be running, for

the connection to succeed. A log message in Unreal and the PIERO application’s remote
UI panel will confirm an active two-way connection.

Disconnect Select this button to disconnect from PIERO.

X A disconnection occurs automatically when exiting Unreal’s Play mode.
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PIERO Plugin Content

The PIERO plugin contains free-to-use Unreal content, including actors, models, materials, and textures for
multiple sports. These are used to reproduce a PIERO project in Unreal.

This content is in the PieroPlugin Content folder in your content browser. If this folder is missing, ensure
the PIERO plugin is enabled and that Show Plugin Content is active in the Settings menu at the top-right
of the Content Browser.

= Content Browser B outputLog

Il Add/import~. [ Save Al € & | B PieroPlugin Content »

Bl Search Paths OIERRETIECRE 5<aich PieroPlugin Content

" mm Content

P g C++ Classes
: L1 1 R

0 i Effects

© i PieroMaterials ™

© i PieroModels
B PieroTextures Effects PieroMaterials  PieroModels  PieroTextures  BP_PieroManager

b @ PieroPlugin C++ Classes

5items

Content Browser - PieroPlugin Content folder

Plugin Effects

PIERO effects are represented by standard Unreal blueprint actors that are found in the PieroPlugin
Content/Effects folder, as seen below.

| /o] Content Browser x
+Add  yimport | I © © Bm All > Plugins > Piero Plugin Content
Favorites

» PieroPluginProject

Content Browser - PieroPlugin Content/Effects folder

These actors are equivalent to effects in a PIERO project. When adding an effect in PIERO, the plugin
creates the equivalent actor from this folder area and places it as a child of the PIERO manager within the
scene. Most blueprint effects are in the Common folder, while sports-specific blueprints are in the sports
folders.

These actors can be freely customized, allowing custom models and materials to be applied to reproduce
PIERO effects. When customizing an actor, maintain the actor hierarchy and component names, as the
plugin code directly references them.

A limited selection of PIERO effects and properties are currently implemented for a subset of sports. See the
Supported PIERO Effects/1$1 section for the subset of currently supported PIERO effects and properties.
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Plugin Models

The PIERO plugin includes a set of Unreal models available for use. These are found in PieroPlugin
Content/PieroModels, as shown below.

P mSaveAll & 3 B PiooPlugin Content » PieroModels » FootballPlayer »

Content Browser - PieroPlugin Content/Piero Models

The models are used by the plugin effect actors and include basic shapes and sports-specific models (such
as goal and corner flags) along with a customizable 3D football player. The player model can be animated
and skinned to match any football team. For information on how to customize a football team or player, see
the Customizing Effects[+0d) section.

Plugin Materials

The PIERO plugin uses a set of Unreal materials, located in PieroPlugin Content/PieroMaterials. The
Plugin Materials are used within the plugin effect actors and can be changed if necessary. This section also
contains the font, and updating it allows the project to use a different font.

WAGUIAPoRY] [ Save Al € 5 & PieroPlugin Contert » Plarol

Content Browser - PieroPlugin Content/PieroMaterials

Plugin Textures

The PIERO Plugin Materials use a set of Unreal textures located in PieroPlugin Content/PieroTextures.
These textures can be changed if necessary.

B AGafimparis] @ Save Al € 5 B PieroPlugin Content » Pl

Content Browser - PieroPlugin Content/PieroTextures
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Customizing Effects

Effect actors in an Unreal project can be customized without altering the original plugin content by adding a
Piero/Effects/<Sport> folder hierarchy to the root content folder. Within this folder, place a blueprint
actor with the same name as the original blueprint.

For example, a custom MarkerEffect, as seen below.

Pl eaich Paths jo] E| TYrilters ~ [EEERENEIMGE

4 % Piero
4 % Effects
ER
o
Ter ent

- &m C++ Classes

¢ mm PieroPlugin Content

kg PieroPlugin C++ Classes

1 item (1 selected)

Custom Marker Effect
Customizing Teams

The team line-up effect in PIERO visualizes multiple sports teams and players. The plugin can also visualize
the equivalent Unreal team and player actors. A folder hierarchy Piero/Teams/<Sport>/<Team Name>
should be made in your Unreal project content folder.

For example, if the team name is “Liverpool” then a folder hierarchy “Piero/Teams/Football/Liverpool”
should be created.

RAGINPS] [ Save Al € 5 | B Content » Piero » Teams » Football » Liverpool

Folder Hierarchy Example - Piero/Teams/Football/Liverpool

The <Team Name> string must match exactly the team name when created in the PIERO asset manager.
Beneath the team folder are the blueprint actors named with the surname of the players you want to
customize. If the surname of a player is “Salah,” then a blueprint actor called “Salah” must appear within
the team folder.

X The surname string must match the surname as that defined in the PIERO asset manager.
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Using customized blueprints in this way enables visualization of any 3D model, provided the blueprint name
matches the player name as described in the Player Name Rules[ 15 section. This allows to choose between
3D player models or 2D photos, as shown in the image above.

The 3D player model included in the plugin can be customized by dragging/copying the PlayerEffect
blueprint from PieroPlugin Content/Effects/<Sport> to the relevant team folder in the content folder.
Rename it to the player’s surname or DefaultPlayer if a generic 3D player is required for a team.

An Unreal artist can then change the materials and textures of the 3D player blueprint to match the team or
player.

Alternatively, you can template photos with a single blueprint. For additional information on templating
photos with a single blueprint, see the Teams with Photo Templates/ 3 section.

Player Name Rules

When customizing players within a team, the following blueprint actor naming rules apply:

o If a blueprint actor with the player’s surname is found in the team folder
Piero/Teams/<Sport>/<Team Name>, then this will be generated at the correct position on the
pitch.

e If a blueprint with the player's surname is not found in the team folder, a blueprint called DefaultPlayer
will attempt to be loaded from that team folder instead.

This enables a custom blueprint for a whole team to be utilized, rather than having to define every player.
This is useful for defining a generic 3D player team model without having to define every player.

o If a blueprint named Default Player is not found, then the default PlayerEffect blueprint is used from
PieroPlugin Content/Effects/ <Sport>/PlayerEffect.

* Note: If two or more players share the same surname, name the blueprint <forename><surname>

in the team folder. For example, if John Smith and Brian Smith play for the same team, place a blueprint
named “JohnSmith" and “BrianSmith" in the team folder.

o If two or more players share the same forename and surname, then name the blueprint
<forename><surname><player_number>.
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Teams with Photo Templates

An additional templating mechanism exists to make creating teams based on photos easier. Within the
PIERO Plugin content folder, the blueprint Effects/Common/PlayerEffect serves as an example photo-
based player blueprint. Copy this blueprint to a team folder and use it as a template to insert player photos.
Name it DefaultPlayer in the team folder, and ensure the accompanying textures follow the naming
conventions discussed in the Player Name Rules[3) section.

For example:

For the Liverpool team, the plugin will automatically place the relevant player photo texture into the
blueprint DefaultPlayer. The component PlayerImage must be present in this blueprint in order for the
plugin to identify the player photo component. This has already been done for you in this PlayerEffect
blueprint, which can be customized.

Example - Team With Photo Template
Customizing Logos

Custom team logos can be visualized within the plugin through use of the PIERO logo effect. When adding a
logo effect in PIERO, the plugin adds the blueprint PieroPlugin Content/Effects/<Sport>/LogoEffect.
This adds a default PIERO logo, which can be customized by adding a logo blueprint named with the same
asset name to Content/Piero/Logos/<Sport>.

B 1510 = | [

Custom Logos

The above image shows custom logos for the blueprints "Chelsea” and “Liverpool”, which share the same
asset name as that of the PIERO logo effect and have been placed in “Content/Piero/Logos/Football”.
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PIERO Configuration

The primary goal for PIERO configuration, when used in conjunction with the plugin, is to pre-define PIERO
projects and groups/clips for later control by the PIERO Touch user. These projects and groups generally
contain effects that will be visualized from the touch screen, such as team line up effects or data statistics.

X Note: Although the PIERO SDI output is never visible, a blank SDI video input signal must be provided to
PIERO. This will not be seen as it is obscured by the virtual stadium; however, it is required to ensure video
synchronization between PIERO and Voyager. An SDI reference signal must be provided to PIERO to ensure
complete synchronization with Voyager.

VR Studios

PIERO graphics for VR studios can look slightly different from that of AR studios. Viewers at home typically
do not see the output of PIERO touch, so predefined project effects can be tailored with this in mind. For
example, team line ups can be markers with player names on the pitch floor to remind the operator which
player to interact with. The 3D player graphic is not important, as this is visualized in Voyager/Unreal and
will not be seen by viewers.

For VR studios, it is recommended to use predefined projects that are more descriptively useful to the touch
user and therefore easier to interact with.

AR Studios

For PIERO projects involving AR studios, the PIERO Touch output will appear on air if using a touchscreen,
and viewers at home will be able to see any PIERO graphics. As the Unreal virtual graphic is of more
importance, the PIERO graphic should be less visible and only be present as a visual aid to the PIERO Touch
operator.

For example, team line ups can be visualized in Unreal with a virtual 3D player however; the PIERO graphic
itself need only be a transparent marker, to allow the touch operator to see which player it is.

Other PIERO Touch effects, such as arrows, also need to be made less visible so that the viewers at home
don’t see them. This can be done by making them less opaque using the Opacity property, for example.
Effect presets in PIERO can be used to store these property changes.
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Team Line Up Configuration

A PIERO team line up is configured using the team line up effect. If the Voyager plugin is connected,
Voyager will visualize the same team with the same players in the same positions (including substitutes).
The PIERO Touch team line up touch tools can then be used to reposition players, including animations using
the home or away team line up touch tool.

o0ooo000 [ onar | CIR ®F 4 6 ¥
" Bs

Example - PIERO Team Line Up Effect

As the output of PIERO Touch will not be seen in a VR studio, it is recommended to configure the team line
up effect to show markers rather than players, with text flat on the floor, as shown in the example above.
This will allow the Touch user to identify the players when interacting with them.

Additionally, it is recommended to enlarge the touch handle size to 3.0, for example, to aid repositioning of
the players. For an AR studio, where the touchscreen is visible on air, it is recommended to only faintly show
the markers (by adjusting the opacity) so that they will not be seen by the viewers at home.

Creation of Teams

Use the Asset Managerl2sr to create teams for use with the team line up effect. The Asset Manager allows
the input of player names and positions for a team.

|ece PIERO Asset Manager
1| ImpertEspart | Add | Teams: | 3D Players | Maintenance
Spert League oo Team °e

Feotball Soccer) - Premiership - Liverpool

Number Positien Name Surame Home Away
3 xx Fabinho

"

xx Robeito Fimino

X s C—

7 xx Joe Gamez

Mo e Herderson
B X Daniel Sturidge
® O Abeto Mereno
0 o Adam
n X Aex

2 xx simen
thththth

GOALKEEPER - Name Sumame AddtPlayer

8 impenTesm 2 Suephames & unkporais SaveTeam

fulyloaded team Liverpool

©

Asset Manager - Player Names
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OPTA Graphics Configuration

PIERO statistical graphics can be shown in Voyager using the PIERO Opta data module to generate statistical
graphics. Currently supported statistics in the plugin include touch maps, heat maps, and pass maps. Use
the OPTA module to generate the relevant effects in PIERO within a group (as seen in the example below).
The group can then be animated on/off, and the statistical graphic will be mirrored and visualized in the
Voyager plugin.

« + 00.00:00:00 onar |CIQ®F / O}

Animate Al B &

Animate

PIERO - OPTA Module Generate Effects

118 « PIERO Plugin for Voyager User Guide (v20.2)



Supported PIERO Effects

The following subset of PIERO effects and properties are currently implemented:

PIERO Touch Effect Unreal Blueprint PIERO Properties Supported
Effect Supported
Area Effect Yes AreaEffect e Height

e Color

¢ Opacity

e Border Color
e Border Width
Ball Track No BallEffect e Show Ball
Effect « Ball Radius
e Trail Opacity
e Trail Size
e Trail Glow Color
e Trail Fade Color
e Trail Glow Intensity
Caption No CaptionEffect e Size
Effect  Ground Height
e Text (first line only)
e Text Color

Chalkboard | No ChalkboardEffect e Block Edge Thickness (where zero means
Effect don’t draw pitch block).

e Draw Models (determines whether goal and
flag models are drawn).

Circle Effect |Yes CircleEffect e Radius
e Height
e Color
¢ Opacity
e Border Color
e Border Width

Distance Yes StraightArrowEffect e Color
Effect .

¢ Opacity

e Size

e Height

e Thickness
Freehand Yes ArrowEffect e Color
Arrow

e Second Color

e Use Gradient
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PIERO Touch Effect

Effect Supported
Heatmap No
Effect

Kick Arrow Yes
Effect

Laser Eye Yes
Effect

Logo Effect No

Marker Effect Yes

Unreal Blueprint

HeatmapEffect

ArrowEffect

LaserEyeEffect

LogoEffect

MarkerEffect

PIERO Properties Supported

Start Transparency
Opacity

Size

Height
Thickness
Color Table
Opacity

Grid resolution
Height

Color

Second Color
Use Gradient
Start Transparency
Opacity

Size

Height
Thickness
Origin Height
End Height
Logo Asset
Position

Size

Height
Orientation
Billboard

Color

Pulsing

Size

Height

Opacity

Marker Graphic
Text

Spin Speed
Marker Spin Speed
Marker Pulsing
Marker Height
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PIERO Touch Effect
Effect Supported
Point to Yes

Point Area

Point to Yes

Point Line

Point to No

Point

Dynamic

Spotlight Yes

Effect

Team Line Up Yes

Text Effect No

Unreal Blueprint

PointToPointEffect

PointToPointEffect

PointToPointEffect

SpotlightEffect

PlayerEffect
PlayerEffectimage

TextEffect

PIERO Properties Supported

Trail Glow Color
Trail Fade Color
Trail Size

Trail Glow Intensity
Trail Height

Area Color
Opacity

Height

Border Width
Border Color
Area Color
Opacity

Height

Border Width
Border Color
Area Color
Opacity

Height

Border Width
Border Color
Spotlight Source
Height

Size

Player name
Player number
Player Orientation
Player Size

Team

Is Away Team
Skin Color

Text (first line only)
Text Color
Background Color
Position

Size

X Scaling
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PIERO Touch Effect
Effect Supported

Track Effect No

3D Animated  No
Player

AR Players Yes
Effect

Vertical Grid No
Effect

Unreal Blueprint

TrackEffect

PlayerEffect
PlayerEffectimage

ARPlayersEffect

MakerEffect

PIERO Properties Supported

Orientation
Tilt

Height
Color

Size

Player Initial Orientation

Player Scale
Team
Surname
Skin Color

Player Scale

Player Ground Height

Face Camera
Arrow Size
Arrow Color
Arrow Height
Arrow Thickness
Arrow Opacity
Marker Positions
Marker Text
Marker Asset
Marker Color
Marker Opacity
Marker Size
Marker Spin Speed
Text Color

Text Opacity

Text Size
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Supported PIERO Sports

The following PIERO sports are supported by the plugin, although a Generic sport is available to cover other
sports:

Football
American Football
Baseball
Basketball

Ice Hockey
Rugby Union
Tennis

Generic Sport
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PIERO Effects

3D Player/zsh

3D Player Datal b

3D Animated Player[133)
3-Point Line[13h

AR Players/[ 1)

Arcl1sh

Area 140

Arrow (Distance) /142
Arrow (Freehand) /1
Arrow (Height) [
Caption Track/ 148
Circlelsh

Counter/1s4)

Cross Hair Marker! 5!
Curved Arrow 157
Direction of Play/ sk
Distance to Goal[1s8)
Down and Distance/1eh
Dynamic Formationled
Freehand 2D Linel1e
Goal Zonel b

Laser Eye[+h

Laser Walll+7)

Logo/+7h
Magnifier[ 7

Tracked Magnifier[75
Markers| 177

Tracked Marker[7n
Measurement Tablel 1
Moveable Players[sh
Movie! 188

Multicam /e

Offside Marking/ a8
Pitch Zonel19h

Player Data Track/eh
Player Glow/Grow| 18
Player to Player/ 17

Point Map| 168!

Point to Point/zof
Range/ 20}

Red Zonelzod
Removable Players 208
Rugby Gain Line 20
Scores and Badges/2i))
Screen(21h
Smash-o-Meter|212)
Sound/ 25
Spotlight/215)

Tracked Spotlight/2:5
Tactical Board 218
Team Line-up| 2
Tennis Scorel224)
Text[228)

Time Lapsel22h

Time Lapse Runlzf
Timer Text/2s)

Title Text/23h
Trackl b

User Model |24
Vertical Grid Effect/2s5)
Virtual Balll 24

Video Effect/zsr

Video Filter Effect/2s8)
Virtual Camera/z4)
Virtual Camera Livel2s6
Virtual Camera Splinel2:)
Virtual Presenter/2:
Virtual Stadium/2s5
Zoom /258
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Tips for Using PIERO Effects

The effects available for use in PIERO are determined by the sport selected in the Launcher, with
modification options accessible through the property sheet or direct interactions in the video window.

Keying and calibration are generally recommended to enhance the effectiveness of these effects; however,
it's important to note that not all effects require these steps. Users should refer to the specific entries for
each graphic effect to determine if keying and calibration are necessary.

Additionally, available for some effects, there is a Keyed checkbox in the property sheet which allows users
to decide whether the effect should interact with pre-configured keyed elements. When this option is
unchecked, the effect is applied over the video without utilizing the key.

Similarly, the 2D property, also available for some effects, enables effects to be rendered in a flat, two-
dimensional format. This property is especially beneficial in fast-paced environments where there is
insufficient time for detailed keying or calibration.

Read the following tips to ensure satisfactory results.

e Consider performing calibration and applying an RGB Keyer for each effect to ensure they appear in the
correct position and perspective on the pitch.

e You can add sound to any effect, if you select the appropriate audio option in the launcher. Some effects
have sound built in, allowing for the sound effect to be triggered separately.

e The Moveable Players[i), Player Glow/Grow/1% and Removable Players[28) will look and function better if
you add the Region Tooll 733 to your project and make sure the player(s) you want to interact with are
defined.

¢ Information such as keyboard shortcuts and mouse controls is available by hovering over the "i" icon in
the top-right corner of the effect's property sheet.

¢ If you see that the calibration overlay is jumping around when you’re adding or editing an effect or the
effect itself is jumping around, select the Calibration line in your project and then click Find to re-
establish the calibration.

e Use 2D property for adapting graphics to different broadcast scenarios, especially in conditions where
traditional keying and calibration might be impractical.
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3D Players

The 3D Player effect is used to position and pose 3D players defined in the Asset Manager/zs7.

This effect requires Calibration[s" and a Keyer/[ 32",

The teams, strips (uniforms) and players defined in the Asset Manager can be selected and edited in the
property sheet. Other editable properties include the orientation of the player (whether facing left or right
on the pitch) and the shadow the player emits. Once the properties of the 3D player have been selected, the
user can place the 3D players onto the pitch.

3D Player Effect

To use the 3D Player effect:

1. Add the 3D Player effect to the project.
2. In the Properties sheet, set the properties of the first player.
3. Click on the feet of the player(s) in the video to add one or more 3D players to the pitch.

The 3D player will default to the direction set in the Orientation property. Use the mouse wheel to
rotate the player until it's facing the correct direction, if necessary.

The 3D player assumes the default stand pose.
4. Double-click on the handle (the square beneath the player).
This will bring up the POSES interface.

The left-hand side of the interface displays a magnified portion of the video, enabling selection of the
pose required. The right-hand side displays the categories of poses available in the library. The goal is to
select a pose that closely matches the video of the player.

5. Click on the pose category that matches the player's action, for example - Running.

This will bring up 9 running poses.

3D Player - Running Poses
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6. Select the running pose you want and then select the POSES button to return to the pose categories.

7. Click on the individual pose that most closely matches the video on the left to overlay a 3D posed model
onto the video.

Click the pose again to remove the model.

8. Adjust the player’s pose according to the following table.

Right Mouse Button Click and drag the right mouse button over the player in the video
portion of the interface to adjust the player’s height, for a closer match.

Mouse Wheel Use the mouse wheel to rotate the player or left-click on a green ball and
drag to rotate the player.

Blue 3D Balls Left-click and drag the blue ball to reposition the player.

Articulation Nodes Click on the left-hand side panel to display the articulation nodes and

right-click a node to bring up the rotation disc, which can be rotated with
the mouse wheel.

e Red nodes control the right side of the body.
e Yellow nodes control the left side of the body.

e Black nodes control the spine.

Clicking away from the node makes the disc disappear.

e Right-clicking a node several times will change the disc axis.

3D Player - Articulation Nodes
Two planes can be used to drag the articulation nodes:
e A vertical plane parallel to the screen.
¢ A horizontal plane parallel to the ground.
Switch between the two planes by left-clicking the mouse.
Cubic Nodes Left-click and drag the cubic nodes to adjust the hands, elbows and feet.
The rest of the body will adjust accordingly.

The plane will move with the node it is attached to and eventually
intersects with the player's body. This allows you to ensure that a hand
or foot has not been placed in an unnatural position.

Planes are parallel to the screen not to the player face. If you are
changing the player orientation with the mouse wheel, the planes will
behave differently and drag the articulation nodes in a different way.
Experiment with dragging the planes while spinning the player to fully
understand this.

9. When you are satisfied that you have a close match for a player, select SAVE.

If you need to start over, you can select RESET to go back to the default pose.
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10.If you have more 3D players to pose, select the NEXT button to go the next player.
OR
If you are finished, select DONE to revert to the normal PIERO video screen.

The posed players will then be displayed at their normal size.
To change a player’s strip:

1. Click the yellow square beneath the player whose strip (uniform) you want to change.
2. In the 3D Player effect property sheet, from the Strip drop-down, select the strip you want to use
(Home, Away or Goalkeeper strip).

To configure 3D player text:

1. After adding a 3D player, in the property sheet, select the Show Player Name checkbox.
A text box appears above each 3D player.

2. From the Name Layout drop-down, select what text you want to appear.
The text you choose will be drawn from the Asset Manager/ .

3. In the Height Offset field, enter a value to determine the offset of the text from the top of the 3D
player’s head, with 0.00 being immediately over the head.
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3D Player Data

The 3D Player Data effect provides automatic animation of 3D players based on player positional

< data.

This effect requires Calibration[s" and a Keyer/ 32\,

The player data is imported from an external system such as the SportVU system or from the PIERO remote
link.

Beckham

3D Player Data Effect
To use the 3D Player Data effect:

1. Add a 3D Player Data effect to the project.
2. Set the In and Out point using the timeline to determine the limits of the player data needed for import.

3. In the property sheet, from the Data Directory property, select the player data directory where the
data resides.

The data will automatically load for the duration defined in Step 2.

4. If precise synchronization is required, in the Data Offset property, adjust the value to offset the data by
a number of frames.

5. Select the strips of the players and referee.
The available strips are those created using the Asset Manager/2sh.

6. Use the Player Properties > Add and Remove menus to add or remove various graphical effects as
required.

The graphical effect will be added to all players by default, or if an individual player(s) is selected (by
selecting the marker underneath the player) the effect will apply only to the selected player(s).
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The graphical effects that can be applied include:

3D Player - The 3D player model can be added or removed.

Marker - The marker beneath the player can be added or removed.

Pulsing Marker - The marker beneath a player can be made to pulse.

Trail - A trail can be added to each player showing his path.

Speed Trail - The speed of the player can be shown as a color along a path.
Spotlight - A spotlight can be added to highlight a player.

Shadow - The virtual shadow beneath a player can be added or removed.

Ball - The ball can be added or removed (if present in the player data).

Ball Trail - The ball path can be shown (if present in the player data)

Offside Line — The home or away offside line can be shown based on the player data.
Team Shape - The home or away team shape can be shown based on the player data.

Goalkeeper - A 3D player can be forced to be a goalkeeper if this information is missing from the
player data.

7. Select a player and enter text into the Set Text property if required.

The text will default to the players name or number (if defined in the Asset Manager).

8. Use the right mouse button to reposition the text and use the mouse wheel to scale the text.

9. Double-click on the marker at the base of a player to pose the player for an individual video frame.

This is useful for a pause point where the pose needs to be very precise for a single frame of video. This
pose will override the normal animation poses that are applied to the 3D players. Posing the players is
similar in procedure to posing static 3D players.

10.In the Virtual Camera Properties > Camera Position and Look at Position properties, select a
player number/name to add an additional virtual camera to the project, if you want to show the player’s
point of view based on the player data effect.
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3D Animated Player

The 3D Animated Track effect combines a 3D player with a track effect in order to control an

3D Animated Track Effect

To use the 3D Animated Track effect:

Add a 3D Animated Track effect to a project.

From the property sheet, select the appropriate team and player.
Double-click a new position in the video window to reposition the player.
Start tracking the player as if it was a regular track effect.

Add keypoints in the track for each change of speed and direction.

o v A W N

Press the Add Start Pose and Add End Pose buttons at the appropriate time code if required.
The animation will start and end with the given 3D poses.

7. To display the full track of the player, select the Show Whole Track checkbox
To add extra poses throughout the track:

1. Click the Add Animation button to briefly blend the player to that pose through the animation.

2. Custom poses (dragging arms and legs) aren’t possible. If the player is running in a curved trajectory, it
will retain its tilt (leaning left or right).

This is intended to be used outside a VTR pause.

Remove all Poses | Add Animation | Add Pose | Add 5tart Pose | Add End Pose

3D Players (Animated) Controls
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3. Click the Add Pose button to add a custom position in a VTR pause.

The player will blend to the custom pose. The tilt angle will be ignored for this time code. You can
customize the pose further by dragging arms and legs with this option.

To add the player’s name:

1. In the Text Settings, select the Show Player Name checkbox.

2. From the Name Layout drop-down, select what text you want displayed (Forename, Surname,

Number and Surname, etc.).

w

Use the Size slider to change the text size.

4. Edit the other text properties in the Text Settings, Text Style and Text Shadow sections as

necessary.

To display a track measurement:

¢ Change the Text Measure property to the relevant unit, such as length or speed.

It is not possible to display a text string and a measurement at the same time.

Specific Properties

The following parameters can be used to customize the effect.

Parameter
League and Team
Strip and Player

Is a Goal Keeper

Goal Keeper opposite side

Goal Keeper Look-at

Show 3D Player

Description
Select the team from which to populate the players.
Select the player and their strip (uniform) for this animated track.

The selected player will walk and jog backward to simulate goal
keeper movements.

The goal keeper will face the opposite end of the pitch, forcing
them to animate in the correct direction.

The goal keeper can look at another track such as an attacker
track or the ball track.

Select the checkbox to make the 3D player visible.
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All players should be tracked manually and then the finished scene played out in the virtual stadium from
any camera angle.

3D Players (Animated)
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3-Point Line

The 3-point Line effect for basketball highlights the 3-point line with customizable styles, such
as laser or glow effects, adding visual impact to enhance the game's viewing experience.

The 3-Point Line effect requires calibration/s) and a keyer! a2

T , S,

Three Point Line Effect
To use the 3-Point Line effect:

1. In the Launcher, ensure basketball is selected for the sport mode.
2. Add the 3-point Line effect to the project.

3. Select which end of the court you want the effect to appear on.

4

. In the parameter sheet, from the Transition drop-down, select an animate option (On, Off, Mix
Oon/Mix Off).

@ Three Point Line

Both
Mix On/Mix Off

Glow
Border Colour W White
Border Opacity
Border Width
Border Animation

Pulse Animation

Three Point Line Effect Parameters

5. In the Line Style section of the parameter sheet, adjust the desired styles for the line.

X Note: The Pulse Animation slider controls the rate at which the border pulses.
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AR Players

different points in the timeline. This effect is particularly useful for side-by-side analysis of a
player’s movement over time. Additionally, multiple regions can be recorded to analyze groups of
players.

“ The AR Players effect records player regions from the video, allowing them to be repositioned at

This effect requires Calibration[s" and a Keyer/[ 32",

AR Players Effect
To use the AR Players effect:

1. Add the Region Tool to the project.

2. Use the Polygon Selection to define a custom region by drawing segments around a player.

w

Add the AR Players effect to the project.

A pink outline surrounds the player, accompanied by a handle positioned below.
Click and drag the handle to reposition the player.

Advance the video to the frame you want and add a Pause.

Drag the AR Player effect along the timeline to the desired position in the video.

Select ON AIR to play the video through.

® N o u bk

Additionally, the following features can be added and customized in the property sheet:
a. In the Shadows tab, you can add and configure a shadow.
OR
Select None if you do not want to apply a shadow style.
b. In the Markers tab, you can add and configure a marker.
OR
Select None if a marker is not required.
c. In the Arrow tab, define the appearance of the arrow.
OR

Select None if you don’t want an arrow.
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AR Players in Touch Mode

The RGB Keyer, Pause, and Region Tool must be configured before using the AR Players effect in Touch
mode. The RGB Keyer detects players, while the Region Tool defines the detected regions.
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Arc

The Arc effect measures an angle, points to the goal, or can be used as an alternative to the
@ Circlel+sn effect.

This effect requires Calibration[s" and a Keyer/[ 2.

X The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

Arc Effect
When a player takes a free kick, it is against the rules for any other player to stand within ten yards of the
ball. The Arc effect can be used to illustrate the area from which the other players are forbidden.

The arc effect can be used in several ways. You can point the arc towards the goal, extend the lines to the
goal posts (as seen above) or extend the whole area to the goal line.

To use the Arc effect:

1. Add the Arc effect to the project.
The arc will automatically be placed at the correct size (10 yard diameter).

2. Left-click and drag inside the box to reposition the arc.

3. Left-click and drag the control points of the arc to change the arc’s size and angle.

4. In the property sheet, select the Arc tab and adjust the following properties as needed:
¢ Radius (m): Set the radius of the arc.
¢ Height: Adjust the height of the arc.

o Keyed: Use the checkbox to toggle the use of the Key for the effect, applying it with or without the
key as needed.

e 2D: Select the checkbox to render the effect in two-dimensional format as needed.
e Point to Goal: Direct the arc towards the goal.

e« Extend Lines: Increase the arc's lines beyond their original endpoints.

e Extend Area: Increase the area covered by the arc.

« Link to Track/z2:: Associate the arc with a specific track/2s2.

e Transition: Configure the transition effect for the arc.

5. In the Area and Border tabs, define the appearance of the arc.
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6. In the Measurement tab, from the Text Type drop-down, select whether you want the Distance to
Goal measurement or the Arc Angle measurement to be displayed.

OR
Select None if you don’t want any text.

7. If you chose to display text, configure the Prefix and Suffix text settings as desired.
To position the arc using the keyboard:

e Press the right arrow to aim the arc at the right goal.

e Press the left arrow to aim the arc at the left goal.
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Area

The Area effect is used to highlight a section of the pitch that is relevant to a particular incident
or strategy.

This effect requires Calibration[s" and a Keyer/ 32\,

X The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

The Area effect allows several different styles, as shown below.

Area Effect - Style Examples
To use the Area effect:

1. Add an Area effect to the project.
A default square appears with handles at each corner.
2. Left-click and drag the center part of the square to reposition the area.
OR
Use the arrow keys to reposition the area.
OR
Press Ctrl + Arrow keys to reposition the area in smaller increments.
OR
Press Shift + Arrow keys to reposition the area in larger increments.
3. Left-click and drag the corners to re-size the area.
4. In the property sheet, select the Area tab and adjust the width, length, and height of the effect.

5. Use the Keyed checkbox to toggle the use of the Key for the effect, applying it with or without the key
as needed.

6. Select the 2D checkbox to render the effect in two-dimensional format as needed.
7. From the Transition drop-down, select the desired transition style for the effect.
e Animate - draws the arrow from zero to the given height.
e Mix - fades in the arrow with no change in height.
8. Adjust the style as desired using the options in the Area Style section.

9. Select the Border tab to configure the border style for the effect.
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To adjust the Area effect’s appearance:
1. In the property sheet, adjust its Height, Gradient, Style, Border Style, Shadow and Thickness to
match a broadcaster's graphical chart.

2. Press Set-as-Default once the parameters are set.

Area Effect for Piero Touch

This section outlines how to use the effect in Piero Touch.

To configure the Area effect for Piero Touch:

1. In PIERO, select the Touch button to enable Touch mode.
2. Add an Area effect to the project.

3. Left-click and drag to draw the effect on the play field.

4

. In the property sheet, adjust the Area and Border properties in the property sheet, following the same
steps outlined in the Using the Area Effect in Analysis Model+) procedure.

5. Adjust its size by dragging each corner individually.
In Touch mode, the handles are active but not visible.

6. Move the whole shape by dragging it from its center point.
To use the Area effect in Piero Touch:

1. Add a 2D Area effect to the project.

The effect is not visible until the user draws it on the touchscreen or iPad.
2. Adjust its size by dragging each corner.

In Piero Touch, the handles are active but not visible.

3. Move the whole shape by dragging it from its center point.

2D Area Effect

incident or strategy in Touch mode. This effect maintains a two-dimensional perspective,

The 2D Area effect is used to highlight a section of the pitch that is relevant to a particular
ZD ensuring that the highlighted area is visually distinguished without any depth.

The procedure for using and configuring the 2D Area effect in Touch follows the same steps as the standard
Area effect in Touch mode. The primary difference lies in the default settings: for the 2D Area effect, the 2D
checkbox is selected by default to maintain a flat, two-dimensional appearance, while the Keyed checkbox
is not selected. This distinction is important for users to note when setting up the 2D Area effect to ensure it
functions as intended without depth effects.
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Arrow (Distance)

The Arrow (Distance) effect draws a straight arrow with an optional distance measurement.

This effect requires Calibration[s" and a Keyer/[ 32",

Arrow (Distance) Effect

To use the Arrow (Distance) effect:

1. Add an Arrow (Distance) effect to the project.

2. In the property sheet, select Arrow tab, and use the Point To Goal property to measure the distance
between a player and the goal as follows:

a. Left-click and drag the middle of the arrow to position it.

b. Drag the end points to change the direction and length of the arrow.

c. Press the Shift key and scroll to re-size the arrow.

Alternatively, you can press and hold the Ctrl key and scroll to resize.
3. Use the Opacity slider to set the opacity of the arrow.

4. Use the Keyed checkbox to toggle the use of the Key for the effect, applying it with or without the key
as needed.

5. Use the Link Head/Tail To Track/22 drop-downs to link the head and the tail with a specific track/2s5,
6. From the Transition drop-down, select select the desired transition style for the effect.

¢ Animate - draws the arrow from zero to the given height

e Mix - fades in the arrow with no change in height.

7. Adjust the style and shape of the arrow as desired using the options in the Arrow Style and Arrow
Shape sections.

X When using these parameters, the order of effects in the project matters. In order to prevent 3D

collision and depth problems the arrows should be placed at the bottom of the project and a region tool
should be defined at this time code.
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8. Add and configure the measurement text for the Height Arrow graphic effect as follows (optional):
a. Select the Measurements tab and select the desired unit for the distance measurement from the

Distance Measure dropdown menu—options include meters, yards, feet, or none (to not display the
measurement).

. Use the Show Sub-units and Show Measurement Unit checkboxes to determine visibility of sub-
units and the measurement unit.

c. Enter text details:
Prefix Text: Enter any text to appear before the measurement.
Suffix Text: Enter any text to appear after the measurement.
Measurement Unit Text: Specify the text for the measurement unit.

Select the Text tab to optionally configure text settings such as opacity, size, orientation, and text
style, including shadow options.
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Arrow (Freehand)

» The Arrow (Freehand) effect is used to draw 3D freehand arrows and lines on the pitch.

This effect requires Calibration [sland a Keyer.[3"

X The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

Arrow (Freehand) Effect

The freehand arrow effect draws a curved arrow along a spline. More than one arrow can be drawn onto the
pitch by dragging out a new curve. All arrows must share the same properties however, such as color and
style.

To use the Arrow (Freehand) effect:

1. Add an Arrow (Freehand) effect to the project.
2. Left-click on a control handle to select it and drag to adjust the shape of the arrow.

3. With a control handle selected, scroll the mouse wheel to change the height of the arrow at that control
point.

OR
With no control handle selected, scroll the mouse wheel to change the width of the arrow.
4. From the property sheet, adjust the opacity using the Opacity slider to set the desired transparency.

5. Use the Keyed checkbox to toggle the use of the Key for the effect, applying it with or without the key
as needed.

6. Select the 2D checkbox to render the effect in two-dimensional format as needed.

7. From the Transition drop-down menu, select the desired transition style for the effect.
e Animate - draws the arrow from zero to the given height
e Mix - fades in the arrow with no change in height.

8. Adjust the style and shape of the arrow as desired using the options in the Arrow Style and Arrow
Shape sections.

9. Use the Left/Right arrows on the keyboard to cycle through the set of freehand arrows to make
adjustments on each one.
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To delete an arrow:
e Press the Backspace key to delete the last freehand arrow drawn.
To delete a control handle:

e Click on a control handle and press the Backspace key to delete the handle.

User Guide (v20.2) PIERO Effects « 145



Arrow (Height)

1 The Arrow (Height) effect is used to draw a vertical arrow to illustrate height.

This effect requires Calibration[s" and a Keyer/ 32\,

The Arrow (Height) effect is particularly useful for a line-out in rugby when a player is hoisted into the air to
intercept the ball (see the image below).

Arrow (Height) Effect
To use the Arrow (Height) effect:

1. Add an Arrow (Height) effect to the project.

2. Left-click to place the arrow on the ball and while pressing the mouse button, drag the arrow to the
ground.

OR

Click on the ground beneath the ball and then scroll the mouse wheel forward.
Use the cursor keys to reposition the arrow base more accurately.

In the Arrow tab, use the Arrow Height field to enter a value for the height.

Adjust the opacity using the Opacity slider to set the desired transparency.

o v AW

Select the Point Down checkbox if you want to reverse the arrow direction, fixing the top arrow and
extending the bottom arrow downward during playback.

7. Use the Keyed checkbox to toggle the use of the Key for the effect, applying it with or without the key
as needed.

8. From the Transition drop-down menu, select the desired transition style for the effect.
¢ Animate - draws the arrow from zero to the given height
e Mix - fades in the arrow with no change in height.

9. Adjust the style and shape of the arrow as desired using the options in the Arrow Style and Arrow
Shape sections.

10.Add and configure the measurement text for the Height Arrow graphic effect as follows (optional):

a. Select the Measurements tab and select the desired unit for the distance measurement from the
Distance Measure dropdown menu—options include meters, yards, feet, or none (to not display the
measurement).
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b. Use the Show Sub-units and Show Measurement Unit checkboxes to determine visibility of sub-
units and the measurement unit.

c. Enter text details:
Prefix Text: Enter any text to appear before the measurement.
Suffix Text: Enter any text to appear after the measurement.
Measurement Unit Text: Specify the text for the measurement unit.

. Select the Text tab to optionally configure text settings such as opacity, size, orientation, and text
style, including shadow options.
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Arrow (Straight)

The Arrow (Straight) effect is used to draw a straight arrow.

—

This effect requires Calibration[s" and a Keyer/[ 2.

X The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

The freehand arrow effect draws a straight arrow along a defined path. Multiple arrows can be drawn onto
the pitch by dragging out new lines.

— = —

Arrow (Height) Effect
To use the Arrow (Straight) effect:

1. Add an Arrow (Straight) effect to the project.
2. Left-click on a control handle to select it and drag to adjust the length and position of the arrow.

3. From the property sheet, use the Point to Goal drop-down to define how the effect points towards a
goal area or target on the field.

4. Use the Keyed checkbox to toggle the use of the Key for the effect, applying it with or without the key
as needed.

5. Select the 2D checkbox to render the effect in two-dimensional format as needed.

6. Use the Link Head/Tail To Track drop-downs to link the head and the tail of the arrow with a specific
track/za2.

7. From the Transition drop-down menu, select the desired transition style for the effect.
e Animate - draws the arrow from zero to the given height
e Mix - fades in the arrow with no change in height.

8. Adjust the style and shape of the arrow as desired using the options in the Arrow Style and Arrow
Shape sections.

To delete an arrow:

e Press the Backspace key to delete the last arrow drawn.
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Caption Track

E The Caption Track effect tracks a player with a text caption or an image.

This effect requires Calibration[s" and a Keyer/[ 32\,

The Arrow (Height) effect is particularly useful for a line-out in rugby when a player is hoisted into the air to
intercept the ball (see the image below).

Caption Track Effect

To create a Caption Track (Method 1 - Auto-Tracking):

1. Add a Caption Track effect to the project.
A blue rectangle appears around each player.

2. Click the middle mouse button in the rectangle surrounding the player you want to track.
The Auto Track mode is applied.

3. Play the video to create a track.

4. Press the > key to advance the video in intervals (optional).
To create a Caption Track (Method 2 - Manual Tracking with Intervals):

1. Add a Caption Track effect to the project.

2. In the property sheet, press the Manual Interval mode button.

3. Then use the Interval slider to adjust the length of the intervals.

4. In the Caption tab, in the Caption Text field, enter the text you want to appear in the caption.
OR
From the Preset Names drop-down, select the name of the player you want to track.

5. Edit the properties of the caption, text and caption line, as necessary.

6. Left-click under the feet of the player you want to track.
The video will play to the next interval automatically.

7. Left-click again under the feet of the player you are tracking and continue until the track is complete.
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To use the Caption Track effect:

1. Create a caption track using one of the above methods.

2. In the property sheet, use the Ground Offset property to determine how far off the ground the caption
should appear.

Use the mouse wheel to further adjust the ground offset of the caption.
Generally, this will be the player’s height. The default is 2 m.

3. Left-click to position a point on the track.
Make sure the arrow is pointing at the player’s head.

4. In the property sheet, from the Style property, select whether to use a text caption or an image
caption.

For an image:
a. In the Image section of the property sheet, select an image to follow the player.
The list of images is the same as that for the Logo 123 effect.
b. Adjust the Image Height property to adjust the height of the image on screen.
For text:
e In the Text property, enter the text you want to display and select the Show text checkbox.

5. To make the caption appear in a fixed position on screen, instead of following the player along the track,
select the Fixed position checkbox.

6. Right-click to position the caption on screen.
OR
Enter an X and Y pixel coordinate in the Screen X position and Screen Y position property fields.
The (0, 0) coordinate is at the top-left corner of the screen.

7. Scale the image by entering a value in the Fixed position image scale property field - for example,
entering 0.5 will show the image at 50% of its normal size.

For fixed position image captions, the default behavior is to show the image at actual size, pixel for
pixel.
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Circle

The Circle effect draws a circle or ellipse onto the pitch. The circle can track over time, changing
position and shape as required and could be used to illustrate a free kick zone.

This effect requires Calibration[s" and a Keyer/[ 32",

K The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

Circle Effect
To use the Circle effect:

1. Add a Circle effect to the project.
A 10 yard (9.14 m) circle is placed at the centre of the screen.
2. Click where you want the center of the circle to be.
3. Right-click the center control handle to drag the circle to a different position.
Alternatively, you can also press and hold the Shift key and use the arrow keys to reposition the effect.
4. Click and drag the bottom-right control handle to adjust the radius of the circle.
Alternatively, you can scroll the mouse wheel to adjust the radius.
OR

In the property sheet, in the Radius property, enter a new value.
To create an ellipse:

1. Add a Circle effect to the project.
2. In the property sheet, deselect the Constrain property.

3. Click and drag the bottom-right control handle to draw an ellipse.
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To track a circle or ellipse:

Create the circle or ellipse.

. Move the video to another point.

1.

2

3. Left-click to add a new keyframe.

4. The circle will now track between the center points.
5

. Click and drag the bottom-right control handle to adjust the radius.

A number of the circle properties are described in the following table.

Property Description

Circle Properties

Radius (m) The radius of the circle, expressed in metres.

Height The height at which the circle appears above the surface of the pitch.

Constrain Select to draw an ellipse rather than a circle.

Keyed Use the Keyed checkbox to toggle the use of the Key for the effect,
applying it with or without the key as needed.

2D Select the 2D checkbox to render the effect in two-dimensional
format.

Transition The in/out transition of the circle, either Animate or Mix.

Area Style The style of the circle, e. g., Solid, Patterned, 3D.

Area color The color of the area of the circle.

Area Opacity Move the slider to increase or decrease the transparency of the area

of the circle.

Border Properties

To delete a control handle:

Border Style
Border color
Border Width

Wall Height
Dashes

Animation

The style of the border, e. g., Line, Flare, Glow, 3D.
The color of the outer line of the circle.

Move the slider to increase or decrease the transparency of the width
of the border.

The height of the border (making it look like a wall around the circle).
Move the slider to break up the border line into dashes.

Move the slider to animate the border, from 0 (no animation) to 100
(a very fast animation).

e Press the Backspace button to delete the currently selected or last control handle.
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Circle Effect for Piero Touch

This section outlines how to use the effect in Piero Touch.

To configure the Circle effect for Piero Touch:

1. In PIERO, select the Touch button to enable Touch mode.

2. Add a Circle effect to the project.

3. Left-click and hold on the video window where you want the circle to appear.

4. Drag outward to enlarge or inward to reduce the size of the circle to your desired dimensions.
ALtehrnativcler, you can enter a new value in the Radius property on the property sheet to adjust the size
of the circle.

To use the Circle effect in Piero Touch:

1. Add a 2D Circle effect to the project.
Initially, no circle will be visible on the screen.

2. Tap on the video window where you want the circle to appear and hold your finger on the screen.
A circle will form at this location.

3. Without lifting your finger, drag outward to enlarge or inward to reduce the size of the circle to your
desired dimensions.

4. Release your finger once you are satisfied with the size of the circle.

Lifting your finger completes the drawing process, and any subsequent taps will start a new circle.

2D Circle Effect

@ The 2D Circle effect draws a 2D circle onto the pitch in Touch mode.
2D

The procedure for using and configuring the 2D Circle effect in Touch follows the same steps as the standard
Circle effect in Touch mode. The primary difference lies in the default settings: for the 2D Circle effect, the
2D checkbox is selected by default to maintain a flat, two-dimensional appearance, while the Keyed
checkbox is not selected. This distinction is important for users to note when setting up the 2D effect to
ensure it functions as intended without depth effects.

User Guide (v20.2) PIERO Effects « 153



Counter

The Counter effect provides an easy way to count passes, steps, etc.

o1

This effect requires Calibration[s" and a Keyer/[ 2.

Counter Effect Examples

Counting markers will count inside a pause and on running video.

To use the Counter effect:

1. Add a Counter effect to the project.

2. In the property sheet, in the Counter tab, select a Counter Mode and configure the Counter's
standard properties.

3. In the Marker tab, configure the standard Marker properties or in the Marker Style, select NONE for
no marker.

4. In the Text tab, configure the standard Text, Text Background, and Text Shadow properties.

5. Click on the screen immediately after each pass to insert a Counter.

X Use the VTR Half-Speed button to play the video in slow motion to assist in adding Counters after each
pass.

VTR Half-Speed Button
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Crosshair Marker

The 2D Crosshair Marker effect adds a cross-hair marker in Touch mode only.

ra
L|d

This effect requires Calibration[s" and a Keyer/[ 32\,

X The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

—

Crosshair Marker Effect
To configure the Crosshair Marker effect for Piero Touch:

1. In PIERO, select the Touch button to enable Touch mode.

2. Add a Crosshair Marker effect to the project.

3. Left-click on the pitch where you want the marker to appear.
4. In the property sheet, configure the effect settings:

e Crosshair Image: Choose a predefined style from the dropdown menu to change the visual style of
the crosshair.

e Crosshair Square: Check this box if you wish to display the crosshair in a square format.

o Keyed: Use the Keyed checkbox to toggle the use of the Key for the effect, applying it with or
without the key as needed (disabled as default).

e 2D: Check this box to render the effect in two-dimensional format as needed (enabled as default).
e Pulsing: Enable pulsing to add a dynamic, pulsating effect to the crosshair.
e Colour: Select the checkbox to enable the color adjustment option and choose the desired color.

e Shadow Opacity: Adjust the slider to set the opacity of the crosshair’s shadow, enhancing visibility
against various backgrounds.

¢ Width: Move the slider to adjust the width of the crosshair lines.
¢ Length: Move the slider to adjust the length of the crosshair lines.

e Spin Speed: Adjust the spin speed to control the rotation speed of the crosshair.
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To use the Cross Hair Marker effect in Piero Touch:

1. Add a 2D Crosshair Marker effect to the project.
2. Tap on the video window where you want the marker to appear.
3. Tap again to move the marker to a different location.

This moves the marker; it does not add another marker.
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Curved Arrow

/ The Curved Arrow effect draws a curved arrow on the pitch.

This effect requires Calibration!ss.

Curved Arrow Effect

The curved arrow effect draws a curved arrow along a spline. More than one arrow can be drawn onto the
pitch by dragging out a new curve.

To use the Curved Arrow effect:

1. Add a Curved Arrow effect to the project.
An arrow with three control handles appears on the video.
2. Left-click on a control handle to select it and drag to adjust the shape of the arrow.

3. With the middle control handle selected, scroll the mouse wheel to change the height of the arrow at that
control point.

4. From the property sheet, adjust the Mid Height Scale, Opacity, and Transition properties of the
effect.

5. In the Arrow Style section, adjust the arrow's color, gradient, transparency, and other stylistic
properties.

6. In the Arrow Shape section, modify the size, width, thickness, and other shape attributes to refine the
arrow’s appearance.

7. In the Transition Settings section, adjust the In Delay and Out Delay sliders to control when the
effect appears and disappears.
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Direction of Play

The Direction of Play effect displays the direction in which a team will play when they get the ball
from a scrum. It is available for Rugby only.

This effect requires Calibration[s" and a Keyer/ 32\,

T G S ) [ E T
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Type: Area Type: 10 m Strip Type: Strip

Direction of Play Effect
To use the Direction of Play effect:

1. Add a Direction of Play effect to the project.

2. Click at the feet of the player with the ball.

3. Use the left/right arrow keys to position the area on the side of the line where the ball will be played.
4

. In the property sheet, configure the area style.
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Distance to Goal

m The Distance to Goal effect draws an arrow from a given point to the goal and includes the
I distance measurement. It is available in Live mode for Rugby only.

This effect requires Calibration[s" and a Keyer/ 32\,

X The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

Distance to Goal Effect

To use the Distance to Goal effect:

1. Add a Distance to Goal effect to the project.

The Distance to Goal arrow automatically points to the goal on the side of the pitch that the camera is
oriented towards.

2. Modify the arrow using the following mouse and key operations:
e Left-click to position the start of the arrow.
e Left-click and drag to point the arrow to the desired goal.
e Right-click a position to add the distance text.
e Press the Shift key and scroll to re-size the arrow width and the distance text.
e Press CTRL or C to re-size the distance text only.
3. In the Arrow tab, select (default) or deselect the Keyed checkbox to toggle the use of the RGB Key for
the effect, applying it with or without the key as needed.

To use the Distance to Goal effect on a Touch screen:

1. Add a Distance to Goal effect to the project.

The Distance to Goal arrow automatically points to the goal on the side of the pitch that the camera is
oriented towards.

2. Touch the screen where you want to start the arrow and drag it in the direction of the desired goal.
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Property
Point to Goal
Opacity
Keyed

Link Head/Tail to
Track
2D

Transition

Arrow Style

Arrow Shape

Distance Measure

Other useful effect properties are described in the table below.

Description
Direct the arc towards the goal.
Adjusts the opacity level.

Use the Keyed checkbox to toggle the use of the Key for the effect,
applying it with or without the key as needed.

Associate the head/tail with a specific track.

Select the 2D checkbox to render the effect in two-dimensional format.

From the Transition drop-down, select the desired transition style for
the effect.

¢ Animate - draws the arrow from zero to the given height
e Mix - fades in the arrow with no change in height.

Adjust the style of the arrow as desired using the options in the Arrow
Style section of the Arrow tab.

Adjust the shape of the arrow as desired using the options in the Arrow
Shape section of the Arrow tab.

Select the Measurements tab and select the desired unit for the
distance measurement from the Distance Measure dropdown menu—
options include meters, yards, feet, or none (to not display the
measurement).
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Down and Distance

is

The Down and Distance effect is used for American Football to display the first down line and the
line of scrimmage, as well as a distance marker and timer. This section addresses the use of the
effect only. For details on the setup procedures required to utilize the effect, please refer to the
PIERO Live User Guide.

This effect requires Calibration[s" and a Keyer/[ a2\,

Down and Distance Effect
Once keyers and calibrations have been set up, the Down and Distance effect can be added.

Down and Distance Property Sheet
The property sheet consists of:

e Four graphic buttons representing the down lines, feather, advert and play clock in that order. These can
be toggled where green means active. Note the inter-connecting line icons which can also be toggled to
allow the parent graphic to automatically control the visibility of the child graphic.

e Beneath this are the current play clock settings and on/off triggers. The triggers allow each graphic
(feather, play clock, or advert) to be automatically animated on or off at the inputted play clock seconds
value. See Animating Graphics On/Off[ 1% for information on how to animate these graphics.

e Current team in play and play direction. Note these can be connected if desired.
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e Current down, distance and ball yardage (sometimes called “ball on”).

e Beneath this are further property tabs which allow control of line styles, area styles, feather, play clock
and adverts.

e At the bottom of the property sheet is an overview of the field showing the current position of first down
and scrimmage lines.

Configuration

Before play, configure the following settings for the Down and Distance effect:

o Enter team names into the home/away text fields of the property sheet. These can be DataLinged. 16

e Set the desired line style and colors using the “Lines” tab on the property sheet.

e Set the desired area style (which is drawn between the scrimmage line and the first down line)by using
the Area tab of the property sheet.

e Set the home/away feather graphics by using the Feather tab on the property sheet. Feathers can be
images (PNG recommended) or TGA sequences.

e Set the home/away play clock graphic by using the Play Clock tab on the property sheet.

e Configure the adverts in the Advert tab. Adverts can be images (recommended PNG files) or movies (TGA
folders). Adverts can be configured per down.

* Once the down and distance effect is configured, save the effect.

Dataling

Dataling can be used to automatically drive the down and distance properties using a DatalLing connection
to the stadium score board. Attempting to drive the down and distance manually is possible but will need a
lot of concentration! There are seven parameters that can be connected to the relevant Dataling score
board fields. They are: down, distance, yardage (or ball-on) play clock, quarter, home team name and away
team name.

To use Dataling:

1. Connect using the PIERO Settings tab.
2. Then click on one of the chain icons in the property sheet.

A popup window will appear.
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DataLing Pop-Up Window

3. Select the relevant cell in the table that matches with the property you wish to link to in the property
sheet.

For example, to connect the Down property, select the second column table cell that has a matching
down value. Do not select the text description cell in the first column - it must be the number value in
the second column.

Unfortunately, scoreboards don’t generally know which side of the field play is currently on. In American
Football, the ball yardage of 50 to 0 appears on both sides of the field. For this reason the operator must

check which side of the field play is currently on and manually set the left/right buttons accordingly in
the down and distance property sheet:

Ball On 458

Down and Distance Property Sheet - Left / Right Buttons

Shortcut Keys

There are a number of shortcut keys available for the down and distance effect the most important of which
are summarised below. A complete list of hot keys and mouse usage are available in the “i” help icon at the
top right of the property sheet.

Hot key Behaviour

2 Digit Typing two digits can be used to quickly choose the current ball on yardage. For example
numbers typing “21"” will choose the 21st yard.

| Selects the left side of the field

r Selects the right side of the field

y Increase down number
Decrease down number

d Resets to 1st down and 10 yards
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Live Operation

Live operational use of the down & distance effect (with 3 cameras) should look like the following:

Doo=0 %
| 25 =1

Down and Distance - Live Operation
Steps to perform for each play:
1. Ensure that you are "ON AIR” with the preview and field control buttons active.

This will allow you to preview the calibration and graphics before you animate on anything.

EESI=EYT- )

Active On Air and Field Control Buttons

2. Select the current active camera (center, left or right) by clicking on the relevant camera group that you
previously setup on the bottom right of the PIERO UI.

X Hot keys are available to do this: “F1” will select the first camera, “"F2” the second camera and “F3”
the third etc.

3. Ensure the calibration is correct using the yellow field lines as a visual guide.

4. If it is incorrect then use the calibration find procedures in the PIERO Live User Guide.
The F1, F2 or F3 hotkeys will automatically select the calibration effect for fast workflow use.

5. Ensure the keying is correct using the eye dropper tool (on the left of the field lines tool) to show the
current key.

X Hot keys Shift+F1, Shift+F2 etc. can be used to quickly select the relevant keyer for camera 1, 2
etc.

6. Ensure the down & distance effect is positioned correctly and showing the correct information.

e Use the “eye” preview tool to show the effect in the video window to ensure the down and distance
effect is positioned correctly and showing the correct information.

e Using the preview tool will not send the effect to air onthe SDI output.
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¢ Use the hotkey F8 to automatically select the down and distance effect.
7. If the calibration and graphic look OK then you’re ready to animate on the down & distance effect.

Use the animate button to do this (or press the space bar if the effect is selected) - it will go red when
active.

Down Distance |_ﬁ$ate__

Animate Button

8. When play has completed, animate off the graphic by pressing the “Animate” button again (or press
space again).

9. As each play restarts repeat steps 2 to 6.

Shortcut Keys

To speed up live operation a number of hot keys are available the most important are shown below. A
complete list of available hot keys in the live UI can be seen using the “Shortcuts” button in the general
settings of the PIERO UI. Hot keys specific for each effect can be seen using the “i” icon in the effect
property sheet.

Hot key Behaviour

F1, F2, F3, Selects the camera group and calibration for camera 1, 2, 3 etc.

etc.

Shift+F1, Selects the keyer for camera 1, 2, 3 etc

Shift+F2,

etc.

F8 Selects Down and Distance effect (or if D&D effect not found, then the first effect in effect
group 1).

F9 Toggles key overlay.

F10 Executes a “Find” on the current calibration.

<Space> Animates on/off the selected effect.

‘d’ Selects the nearest calibration click-find point to the current ball-on yardage from the down

and distance effect (only when calibration selected).
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Dynamic Formation

together. These formations can be visualized during a pause or over a period of time, where the

The Dynamic Formation effect shows the formations of players or how a group of players works
g area or line will dynamically change.

This effect requires Calibration[s" and a Keyer/[ a2\,

X The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

Example 1 Example 3

Dynamic Formation Effect
To create a Dynamic Formation (Method 1 - Auto-Tracking):

1. Add a Dynamic Formation effect to the project.
A blue rectangle appears around each player.

2. Click the middle mouse button in the rectangle surrounding each player you want to track.
The Auto Track mode is applied.

3. Play the video to create a track.

4. Press the > key to advance the video in intervals (optional).

5. Repeat Steps 2 and 3 until the tracks are complete.
To create a Dynamic Formation (Method 2 - Manual Tracking with Intervals):

1. Add a Dynamic Formation effect to the project.

2. Left-click under the feet of the players you wish to track.

3. Press the > keyboard key to move the video to the next interval.

4. Left-click under the feet of the players you are tracking, in the same order as the first time.

Use the numbers next to the track handles to help you remember the order of the players.

U1

Press the > key to play the video to the next interval.

6. Repeat Steps 3 and 4 until the tracks are complete.
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Other useful effect properties are described in the table below.

Property
Please Add Tracks

Increment Row

Formation Shape
(Properties Tab)

Keyed
2D

Area Style

Line Style

Marker Style

Trail Style

Text Measure

Description
Select an existing track from the drop-down list to add it to the project.
When checked, each track is affected by any changes.

When not checked, you can work on one Dynamic Formation track at a
time without continuing the other tracks.

Default is checked.

Defines the shape of the formation.
Options are:

e Area

e Indented Area

e Line

e Multiple Text Segments

e Ordered Line (vertical line across the width of the pitch, ignoring the
tracks order)

e Average Line

Use the Keyed checkbox to toggle the use of the Key for the effect,
applying it with or without the key as needed.

Select the 2D checkbox to render the effect in two-dimensional format.
From the drop-down menu, select the desired style for the area.

When selected in the Area tab, the standard area properties will be
displayed

When the Formation Shape is any of the line options, in the Borders
tab, from the Line Style drop-down, you can select from multiple line
styles, 3D Border, Line, Chalk, etc.

Select to enable markers.

When selected in the Marker tab, the standard marker properties will
be displayed.

From the drop-down menu, select the desired style for the trail.

When selected in the Trail tab, the standard trail properties will be
displayed.

When selected in the Measurements tab, displays the length of the
total line or the area of the defined shape or in the case of the Multiple
Text Segments shape, the length of each segment.
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To undo:

1. Press Backspace to remove the last point added.

2. Use the cross icon in the track table of the Dynamic Formation property sheet to remove an entire track.
To edit a track:

e Select a track from the list of Dynamic Formation tracks to edit it.

The entire track and the control handles are displayed.
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Freehand 2D Line

P The Freehand 2D Line effect draws a freehand line as if you are drawing directly on the screen.

This effect requires Calibration[3" and a Keyer/[ 32",

The Freehand 2D Line effect draws a line over the video image that is not tied-to-pitch but is drawn as if
drawing on the screen. It is the graphical equivalent of drawing with a pen over the video image. The lines
are not moved when the camera moves and therefore are always drawn over the video image regardless of
the changes within the video. The players will never appear over the lines.

The effect can be used to freely draw over any scene. The user is free to write text, circle objects, draw
arrows etc.

Freehand Line 2D Effect
To use the Freehand 2D Line effect:

1. Add a Freehand 2D Line effect to the project.

2. Click on the screen and press Shift while dragging to draw a straight line.

3. Drag the red control points to adjust the shape of the most recently-drawn line.
4

. Press the Delete key to delete the last-drawn line.
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Goal Zone

Keyingl s

The Goal Zone effect allows you to color and add text to different zones of a goal. Applies to
Aussie Rules only.

This effect requires Calibration/s" and a Keyerl a2

Goal Zone Effect

To use the Goal Zone effect:

1. Add a Goal Zone effect to the project.

2. In the effect property sheet, select the Left Goal? checkbox if you are illustrating the goal zone for the
left goal or clear the checkbox if you are illustrating the right goal.

3. From the Zone Style drop-down, select the style for the zones (the illustration above uses the Color
Wall style).

4. In the Goal Zone sections, select the color and text that you want for each zone.
5. Left-click the square handles at the base of the zones to adjust their position to match the goal posts.

6. In the Text tab, adjust the properties of the text.
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Laser Eye

'f The Laser Eye effect displays the player’s field of view.

This effect requires Calibration|s" and a Keyerl 37"

K The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

There are three laser styles available:
e Coloured Laser Eye

e Textured Laser Eye

e Layered Laser Eye

Unlike other effects in PIERO, the Laser Eye is positioned at head level.

To use the Laser Eye effect:

Add a Laser Eye effect to the project.

Left-click to place the effect in the video and right-click to another position to create the effect.
Click and drag either end of the effect to adjust the position of the effect.

Scroll the mouse wheel to adjust the width of the effect.

In the Properties tab, select the 2D checkbox to render the effect in two-dimensional format as needed.

o v A W N

Configure the additional style and animation settings as required (color, style, opacity, width, height,
etc.)

To use the Laser Eye effect with an unconstrained position:

1. In the Properties tab, uncheck the Constrained checkbox.
2. Position both ends of the arc manually.

This is useful when using the effect without a calibration on close ups or trying to adjust to a specific
scenario (goal posts etc.).

Link to Track

You can link the laser eye to two tracks with different effects on each.
To link the Laser Eye to two tracks:

1. Track players using a different effect.
2. Link the origin to one track.

3. Link the end point to another track or position in a fixed position.

User Guide (v20.2) PIERO Effects « 171



Laser Wall

The Laser Wall effect displays a laser wall that cuts across the pitch.

This effect requires Calibration[s" and a Keyer/ a2\,

The Laser Wall effect can be used to demonstrate an offside, or an incident over the line, by graphically
cutting the pitch into two. The wall will graphically intersect any other PIERO graphics placed on the pitch,
including 3D players the 3D ball effect and billboarded virtual video players (see Virtual Stadium/2s3).

Laser Wall Effect

To use the Laser Wall effect:

1. Add a Laser Wall effect to the project.
2. Left-click at the point on the pitch where you want the wall to appear.

3. In the Offside tab, use the Keyed checkbox to toggle the use of the Key for the effect, applying it with
or without the key as needed.

4. From the Transition drop-down, select select the desired transition style for the effect.
e Animate - draws the arrow from zero to the given height.
e Mix - fades in the arrow with no change in height.

5. Adjust the Wall Height and Border Width of the wall.
The laser wall Border Width defaults to the pitch width (usually 68 m).

To adjust the width to fit the goalmouth, change the value of the Border Width to the goalmouth width
(7.32 m).

The Wall Height defaults to the goalmouth height (2.44 m).
6. In the Line Style section of the Offside tab, configure the line style settings as desired.
7. In the Area tab, from the Area Style drop-down menu, select the desired style for the area.

When selected in the Area tab, the standard area properties will be displayed.
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Logo

The Logo effect inserts a logo or animated 3D badge onto the pitch.

This effect requires Calibration[s" and a Keyer/ a2\,

K The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.
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Logo Effect
To use the Logo effect:

1. Add a Logo effect to the project.

2. In the property sheet, select a logo from the drop-down list next to the Logo property.
See the PIERO Tech Guide for more details on importing logos and animated badges.
Left-click and drag the corners to re-size the logo.

Left-click and drag the middle of the logo to reposition it.

Scroll the mouse wheel to change the orientation of the logo.

o u &AW

In the property sheet, select the Properties tab and adjust the logo properties as needed:
¢ Logo: Choose the logo file.

¢ Logo Opacity: Adjusts the opacity level.

¢ Logo Brightness: Adjusts the brightness.

¢ Logo Contrast: Adjusts the contrast.

¢ Logo Saturation: Adjusts the saturation.

o Soften Edge: Softens the edges of the logo.

¢ Shadow Opacity: Adjusts the shadow's opacity.
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o Keyed: Use the checkbox to toggle the use of the Key for the effect, applying it with or without the
key as needed.

e 2D: Select the checkbox to render the effect in two-dimensional format as needed.
e Billboard: Sets the logo to display as a billboard (i.e., stood vertically in the air facing the camera).
e Full Screen: Expands the logo to full screen.
e Filtered: Apply a filter.
e Link To Track: Links the logo to a specific tracklzsb.
e Transition: Choose the transition effect.
7. Select the Position tab to adjust the position and curve settings as needed.
8. Select the Animation tab to configure animation options as needed:
e Spin Animation Speed: Define the speed of the the logo’s rotation.
e Spin Flip Image: Enable flipping during spin.
e Animation Loops: Set the humber of loops.

e Rippling: Add a rippling effect.

174 - PIERO Effects User Guide (v20.2)



Magnifier

Q The Magnifier effect is used to highlight or magnify an area of the screen.

This effect requires Calibration[s" and a Keyer/ a2\,

Magnifier Effect
To use the Magnifier effect:

1. Add a Magnifier effect to the project.

2. In the property sheet, configure the Magnification, Shape (square, circle, rectangle or ellipse), and
Width settings for the effect.

The default shape is a circle.

3. Left-click to position the center of the highlighted area.

4. Right-click and drag to re-size and adjust the aspect of the highlighted shape.

5. Customize the magnifier effect by adjusting its parameters, which vary depending on the selected effect
style.

To track in 2D:

1. After the initial selection of the area to be highlighted, move the video to a new position.
2. Left-click on the center of the area to be highlighted.
3. Repeat several times.

PIERO will interpolate between the positions automatically.
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Magnifier Effect for Piero Touch

This section outlines how to use the effect in Piero Touch.

To configure the Magnifier effect for Piero Touch:

1. In PIERO, select the Touch button to enable Touch mode.
2. Add a Magnifier effect to the project.
3. In the property sheet, in the Properties tab, adjust the following properties:
e Magnification: Use the slider to adjust the magnification level.
e Shape: Select the shape of the effect from the Shape drop-down.
e Shape Width: Use the slider to adjust the width.
o Fixed Position Mode: Use the check box to enable/disable the fixed position mode.
e Transition: From the Transition drop-down menu, select the desired transition style for the effect.
4. In the Border tab, customize the border settings (style, sequence, color, etc.).
5. In the Background tab, from the Video Filter drop-down, select a video filter.

When a filter is selected, its properties will be displayed.
To use the Magnifier in Piero Touch:

1. Add a Magnifier effect to the project.
2. Tap on the video window where you want the effect to appear
3. Drag the effect to reposition it to a different location.

This moves the effect; it does not add another magnifier.

Tracked Magnifier

The Tracked Magnifier effect is used to highlight or magnify and track an area of the screen. It is
available in Live and Touch modes only. The small T in the bottom-right corner of the icon
indicates that this is the Tracked version.

This effect requires Calibration|s" and a Keyer/ a2

This effect functions similarly to the standard Magnifier effect, with the distinction that tracking is automated
when the AutoAnimateOff checkbox in the property sheet is unchecked.
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Markers

’—\ The Markers effect marks player positions in the real world and in the virtual stadium.
\_7

This effect requires Keying /32" and Calibration| 4.

X The requirements for Calibration and Keying do not apply when the 2D property is enabled, as the effect
is then rendered in two-dimensional format without depth cues.

You can use one of the markers available in PIERO or create your own marker to use with this effect.
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Markers Effect
To use the Markers effect:

1. Add a Markers effect to the project.
2. Left-click on the pitch where you want the marker to appear (typically under the feet of the player).

If two players are standing close to each other, try adding a new marker nearby and then dragging it to
the player.

3. From the property sheet, adjust the opacity using the Opacity slider to set the desired transparency.

B

Use the Keyed checkbox to toggle the use of the Key for the effect, applying it with or without the key
as needed.

Select the 2D checkbox to render the effect in two-dimensional format as needed.
Adjust the style of the maker as desired using the options in the Marker Style section.
Use the In Delay/Out Delay property to define the way markers are animated, one after the other.

Left-click and drag to move the marker to a new position.

© ©® N o U

If using a double-layered marker, apply the desired style, opacity, size and color configurations in the
Layer 2 tab.

10.Use the Text tab to add text and configure the text style settings.
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To use a custom marker:

1. Save your custom marker graphic to the Home/Graphics/Markers/images folder on your PIERO
system.

The graphic must be either a .png image (single, flat image with transparency) or an animated .tga
sequence.

2. Add a Markers effect to your project.
3. From the Marker Style drop-down, select Image Marker.

4. From the Marker Graphics drop-down, from the images folder, select your custom marker graphic.

Marker Effect for Piero Touch

This section outlines how to use the effect in Piero Touch.

To configure the Marker effect for Piero Touch:

. In PIERO, select the Touch button to enable Touch mode.

. Add a Marker effect to the project.

1
2
3. Left-click on the pitch where you want the marker to appear (typically under the feet of the player).
4. Click and drag the effect to reposition as needed.

5

. In the property sheet, adjust the Marker, Layer 2, and Text properties as needed.
To use the Area effect in Piero Touch:

1. Add a Marker effect to the project.
2. Tap on the video window where you want the Marker to appear.

3. If you need to reposition the 2D Marker, drag the effect to a new position.

2D Marker

The 2D Marker effect marks a player position in the real world. It is available in Touch mode
only.

The procedure for using and configuring the 2D Marker effect in Touch follows the same steps as the
standard Marker effect in Touch mode. The primary difference lies in the default settings: for the 2D Area
effect, the 2D checkbox is selected by default to maintain a flat, two-dimensional appearance, while the
Keyed checkbox is not selected. This distinction is important for users to note when setting up the 2D effect
to ensure it functions as intended without depth effects.
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Tracked Marker

The Tracked Marker effect marks and tracks a player position in the real world and in the virtual
stadium. It is available in Live and Touch modes only. The small T in the bottom-right corner of
the icon indicates that this is the Tracked version.
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