TEST PROJECT

Submitted by: #2325 #
Name: Bob Tone
External Test Project Designer 4B it 4%

WSC2017_TP23_pre_EN

worldskills

MOBILE ROBOTICS




TABLE OF CONTENTS H#

1. INEFOAUCTION S1 28 .ottt ettt ettt e e teeat e e beeae e teebeeatesteeteetesaeeneeebesasetesteeneesteeteenteas 3
2. COMPELItOr RODOS TEZEMLHEF A ¢o.vieiieie ettt ettt ettt ettt a et se et eae et sete s eteeseseaas 4
3. Mobile Robotics Technician’s Journal 3T IEE H i oo 5
4. Component Collection: Allowable Additional Components L& & 4F RVFHIFIINLE ..c.cocvcveevee 5
5. Computing Capability THELAE TT ...ovieeeeeeece ettt 9
6. Communication Performance Capability B IRPERE ......cooveoiiicicececececeee e 9
7. Vision Performance Capability AL TETERE .....ooveveieeecieececec e 9
8. Mobility Performance Capability FZFITEAE .......cvov oo 9
9. Target Object Management Capability HARAT R FPERE ....ooiviiiee s 10
10. A Two Camera Direct Line of Sight / Tele-operated Object Management System Solution............... 12
The Search Camera F 2R TN oottt ettt e et ettt se s e s et et e te s et et eenen s s s asenas 12
The Tele-operation Camera EFEEEFETEIZK coviv ittt 12
The Playground reception area AT XTI .......c.eeiiieeeee e, 13
Playground Entry SHde FHIIIE .........cooiiiiieeeecee ettt ettt et et 14
g Eo Yo (010 Te 1B SRS 16
11.  Description of the project and tasks i H 5/E IR .....oooviiiiiiiiiii 16
12.  Evaluation Criteria and Process I FRAESGITRE ....ooooiiii 17
13.  Competitor's Mobile Robotics Technician’s Journal Use and Evaluation % T.f% H & & 53¢ ... 18
14.  Competition Schedule LEFE H Z2HE.........oiiiececee s 18
15.  Maintaining Equity while requiring True Search Evaluation Experiences 3 SZ 1P i R 1 2 P AR IF 20
16. Sample Single Day FamMily GIOUP ........uuuuuuuuueiiiiiiiiii s 21
17. Sample Task Evaluation RUN Parent Grid SEIS..........coiuiiiiiiiiiieiiiiie it 22
18. Single Task Evaluation Run / Marking Procedure: Maximum Value 5 Marks ..........ccccocovieiniiieennnnn. 22
19. Single Task Evaluation Run and Marking Pattern...............uuueie s 23
20.  Bill Of MAEIAIS AR BL ..ottt 23
21. Overall performance EnvironmMent detailS ... s 24
38 mm (3 /4 in.) Rough Stock Cutting Pattern Page 1 .......c.oooi i 25
38 mm (3 /4 in.) Rough Stock Cutting Pattern Page 2 .........ccoo i 26
89 mm (2 by 4 in.) Rough Stock Cutting Pattern PAge..........cuuiiiiiiiiiiiiie ittt 27
Entry Slide Parts DEtailS PAge L ......ccooiuiiiiiiie ittt ettt e e ettt e e e e e e sttt e e e e e e s abbe et e e e e e e e nabbeeeeaeeeeannnees 28
Entry Slide Parts DELaIlS PAgE 2 .......ccoiiiiiiiiiei ettt ettt e s as 29
6 mm (1/4in.) Rough StOCK CUtING PAIEIN .......eeiiiiiiiiiiieii et e e e e e e e anreeaae e s 30
PASSAGEWAY PAITS LIST.....eeiiiiiiiieiiiiit ittt et e bt e e e bt e et b e e e e eabb e e e e nb et e e as b b e e e et e e e e nnn e e e nreeas 31
PaSSAGEWAY DELAIIS .......eeiiieiiieie ittt oottt e e e e e e et e et e e e e e e hb bt et e e e e e e e n bbb et e e e e e e e nbbbeteaae e e annneees 32
ST- Ta Lo I (== - U PRSP 33
Parent BOONS DELAIIS .......ooiiiiiiiiiiii ettt et e e ettt e e e e e sttt e e e e e e e e e anbbb et e e e e e e antbbeeeaaeeesannnnees 34
Hanging Grid Pattern Plate DETAIIS ..........ooiiiiiiiiiiie ettt e e ereees 35
WSC2017_TP23_pre_EN Version: 1.1 20f 35

Date: 22.02.17



1. INTRODUCTION

Mobile Robots are used in a variety of applications to:

L N 2 N TS I

¢ Move between known in advance locations in prescribed in advance movement patterns

o IR FRERIAAE C RNt E AL E N2 5)

¢ Interact with known objects positioned in known in advance locations and move these known objects to
known in advance new locations

o SECHMERCHMALE), I Bl B DB E

e Interact with known objects positioned in unknown in advance locations and move these known objects to
unknown in advance locations

o SEANUINIER ORI E S, FHHs 2 A8 3h BIAR K BE AL E

e Distinguish in a group of similar objects between those that are objects of interest and those that are not
of interest

o EROGERAIANEION B IK 0 G 2 T L X 53
e Interpret and respond to specific features found in the robot’'s performance environment to manage
overall mobility and the robot’s object management system autonomously

o SO PTAL A B AEAE B AN SN, I B HEAT R S AT 0 B 550 R B
e Support the involvement of a remotely positioned tele-operator to manage the robot’s object management
system in situations where the tele-operator has or does not have direct line of sight access to the robot

o EFRARE T LAEE AT AEAINLES NBITE DL, SCRFm RS DAEEAT X 5 2R

The role of the WorldSkills Mobile Robotics Task is to provide a structure which enables the Mobile Robotics
Technician Competitors to showcase their knowledge, skills and talents during the Competition Days and
within the bounds of the Competition Space.

A RE R TR Sl AT H gt 7 — My, IXAE AT DUER LA Mk HoR N 53 7E 5638 H AR € Lt
FEA AN FEZR AT T AR, SR A fe.

The ‘Playground Monitor Robot’ task concept reflects a EUTURE Vendor Driven Mobile Robot
application. The premise is that in the future a playground monitor robot would have performance capabilities
similar to the Dubai Robot Police Officer shown below scheduled to be introduced in 2017.

“U i AL N AR SRS ORI T B NI AR K SN A AR . BTSRRI, AR i 4%
P R LA LEE NELRI IR, XMHLEE NEL TR T 201 74E AE i FEAfE Y
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Computing Capability {+& &85
e Artificial Intelligence supported by IBM’s supercomputer Watson

o HIUFENSIRFMA T BE

Communication Performance Capability i& {46

e Ability to maintain a communications link with a Home Base
Computern] BL5 F LR FFE iH

e Virtual Assistant System supporting the ability to interact directly with
parents and children through an on the robot touch screen computer

as well as through audio k& fl kB 5 45 v] LU i L3 A fid 458 57 F i
&, HARER)LE AT Bl

Mobility Performance Capability #3h:gE

Able to move in autonomous or tele-operation control mode: &% DL H 5l
B AR I AL B

e On carpeted or hard flat surfacesf #hE8 ul & i 11 _EF55h

e Can ‘See’ it's surrounding environment and can interpret / recognize /
respond appropriately to environmental features when movingft:# 3
(R A LA SIS B A o S A 85 Il o 5 3 11 s

e Able to move in response to voice commandsAE S HHE 7 % i S F55)

Interactive Performance Capability

e Can utilize Facial Recognition to identify children at a distance up to
20 metersAEWE20K A F IRl R GEEAT ) LE HEIA

e Can reach out verbally to children®] PA 5 #545ir )L 3

e Can motion / wave arms and hands plus bend down towards children
to communicate "] AEZN T . FIFEES JLEEE

e Can hold hands with and gently lead children to a pre-determined
locationfe i 42 (1 L 2 1) T I 42 4% Hi A L4038 S 5 45 7 1l A

e Can recognize the correct parent to ensure the child is safely
returned to their own family f& % 15 IE#f 1 SRR B O/ L B 2 5 &
K ez

2. COMPETITOR ROBOTS =ZE#12=2A

The ‘Competitor’s Playground Monitor Robots’ are based on Current Generation Mobile Robot
Technology with lower performance thresholds than the Dubai Community Police Robots.

W T i R A AL s AT T AL N BOR, PR RERK 8 Tl FE A AL X B hL a8 A .

Competitors Design / Fabricate / Manage (Program) a Competitor Designed / Built Robot capable of moving
in Autonomous and Teleoperation Control Mode within the 2 by 4 metre Competition Performance
Environment Court while conducting a ‘Search for Designated Children’. Once a Robot has taken Full
Control of a Designated Child the Robot returns to the Reception Area, locates the Parent of the Child and
returns the Child to the Correct Family.

SRR TG HRD MR IIHLEE N RRIEE2 X AK M b4 I« B i hilaal” A A 4 i A 20
FAREILE. —HHLS AN gaEd TIRERNZ T, IS AR EIEAF X, ERIZ TR, BT
3% 0] B TE A ) 2K g
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Competitors Design / Fabricate / Manage a Competitor Designed / Built Object Management System that is
capable of functioning in ALL Three of the following Control Modes:

e T AL A2 56 4 AT DA =Mz i i

Object Management System Option One: The Competitor's Object Management System can function in
Autonomous Control Mode and is capable of taking control of ONE Child at a time.

Hbx RERRGEIT—: HIpW RE ARG H EEHE T — O as sl — M

Object Management System Option Two: The Competitor's Object Management System is capable of
taking control of ONE Child at a time under the control of a Tele-operator who HAS Direct Line of Sight
Access to their Robot and Object Management System.

Hbrx RE B RGEIT " HIRX S8 B ARG SE =AM I R BB — s — N

Object Management System Option Three: The Competitor's Object Management System is capable of
taking control of ONE Child at a time under the control of a Tele-operator who DOES NOT HAVE Direct
Line of Sight Access to their Robot and Object Management System. In this control mode Competitors
must rely on the ‘Robot’s Eye View’: A live video sent from the robot to the Competitor’s Lap Top.

Hbpx R ARG = HIpW RE L RGAEE AT — e s — AN . GEEALEA
FAG A% i 2 2 IO A B AR I TSR

3. MOBILE ROBOTICS TECHNICIAN’S JOURNAL #ziHL.38 AT
EHE

Competitors MUST create a ‘Mobile Robotics Technician’s Journal describing their Robot’s Development to:
LT BARIE— “BIPSEANTEDE” , k@RS AW edd R, THTUTJ7iE:

e Serve as a resource for the Competitors when they are assembling their robot, and, 1F 20341 % A 1)
FORSCA BHYR

e Serve as a resource for the Competitors when / if they are asked questions by an Evaluating Expert
Panel during some of their evaluation experiences 7£PEA IR, A/ A oK a1 B8 A2 H 1) R 5 9

Competitors MUST create two copies of their ‘Mobile Robotics Technician’s Journal’ One with English Text
and the other in a language of the Competitor's choosing. i& F%AGIH 2 th TFEHE, — M ATE, 50
B E L.

A printed copy and a PDF file version of the English Text Mobile Robotics Technician’s Journal MUST both
be handed in to the Expert’s Jury Panel on C-1 the Competition Familiarization Day. #ziHL %% A L H &K
FTENRRAN pdf SCRS % 1 47 #6200 T3 242 H BT C-1 H 252 21 % KA A

The Mobile Robotics Technician’s Journal is expected to include content in the following areas: L& H &N 24

BAELLN 545

1) The Frame / Structural Elements Organization / Strategy #E22. S5 EZRKHL, KK
2) The Wiring System Organization / Strategy /i 2k Z G20 41, Hm&

3) The Mobility Management System Organization / Strategy #£zh& ¥ R G4, TN
4) The Object Management System Organization / Strategy HFrtf ST 248, %
5) The Computer Programming Organization / Strategy i+ HIgm R . Hng

4. COMPONENT COLLECTION: ALLOWABLE ADDITIONAL
COMPONENTS
B RVFESMATE

Version: 1.1
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Following the start of February Competition Preparation Week Meetings the Skill Management Team will
publish the guideline that will apply in the following areas: — H ¥ 35 28 #E % B & WUn ,  BUAE & B BAE R AT M
RN PNk i

A) The maximum allowable $ amount with respect to Team spending on additional components. g F %
SN 0V I B R AE B <

B) The response that will be applied if a Team is deemed to have exceeded the allowable $ amount.ff
FERANZH A AL Bl o 2 5K P Ak B i i

Competitors MUST use the WSI 2017 Abu Dhabi Component Collection as the Primary Source for
components when building / assembling / operating their mobile robot. 7E41 & FIHE/EHLAE AN, T 05 F0k
2017 S FER AR SL L AR A AL A O T2 BRI

Competitors MUST use their Mobile Robotics Technician’s Journal to provide the rationale on which the
decision to purchase EACH additional component was made. &% AR shHL 2SN TRE H B IS, ki
I SEAEAN AN B PR

Competitors CANNOT purchase components as direct replacement / upgrades to the provided components.
Example: Four Encoder Motors are provided and teams must use these motors. % T AN GEN I 41445k B 25
BT % PR BRI AL . Bt HERSARMEIIAHADHL, RS TR UL FH X L4 AL

The following constraints that will affect the design and production of the robot must be adhered to.

PAF S MR AL A BRI I A 1 SR 0 ZRE 5T «

1. The system MUST be designed to include the MyRIO as the main or only processing unit. &4 & it L A0%
MyRIO fE i — B 3 Z R AL EE H .

2. Programming MUST be accomplished in LabVIEW. WAZi7E LabVIEW 58 il

3. Competitors MUST use the components provided in the 2017 WSI Mobile Robotics Component Collection
as the Core Elements of their Competition Robot’s Frame and Base Structure.

e A J5Uf HI 2017 S BR SR B B AR AL D S8 BRALAS NAE SR o 55 4] (R A 0 LA

4. Teams CANNOT use any hydraulic pressure or barometric pressure. /885 FH < & 805 T

5. Teams CAN use any sensors of their choice — provided they do not exceed the core capability of those
provided in the component collection. Additional sensors must be accounted for in the allowed additional

spending $XXX Z &R AT LA A B el j& s —— R EAMA A B H 25 2 fR AR IR ER AR O PERE . USRI A%

JERERAE TR T N B A] RV SR &

6. Teams can use any additional electrical motors and servos of their choice — no restrictions on brand or

number of motors and servos used however teams must use the supplied motor control boards and motors

cannot be more powerful than those supplied. Additional purchased control items will be accounted for in the

allowed additional spending $XXX. 1B\ o] LA# A B & i SR ik, A S RAECE BRI, (H 2L

ZAE SR AL LB, I AL B S 2 2 SR AL LI T, IR SRS R AE B ke AN B R VF AR
BB EN .

7. Competitors are NOT to use Commercial, Off the Shelf, Straight Out of the Box Ready to Use Robot

Components such as pre-assembled grippers and drive systems. %A AE48 i 0. JF 48 B A] 4 (g p L 2%
N, BN TR LT i e B AN IRE) R 4

8. Teams MUST use the supplied batteries 2 &[4 A 2 25 F {1557 1) F it

8. All the parts for the robot MUST be disassembled and in their initial state (not pre-built) when the

“assemble” time starts. For example, a tire cannot be put on a wheel until assembly time begins. 7£ Lt 3% H
Rl WRIFAE AT, HLES NPT S R SR T AL TR RGNS ORREIRATZHSS) o i, A

FELL B [0 T 46 2 B AN BE 2R AE 448 b
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10. Teams should prepare and bring all the equipment, software and portable computers, they need during

the competitionZ§ A 06 AT HE 25 A 77 LU ZR B TR LM 46« BRI FNZE IR AR LA
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All components / elements / parts that are structural in nature, their contribution is to hold / secure in
place functional elements of the robot do NOT need to be accounted for in the listing of additional $ spent

to enhance the robot's performance capabilities. it & & /1 C-RFAFESE) _F 2 HARIRAS 1, T ARFR/ 1
ENLER NI DIRE T, ATy T G sm LA AR vE aeim e & A A e pg IRAIPE TS . (Rt
TUIRE ST R AR A AN S

Example: Neither a purchased nor a competitor fabricated bracket with the functional purpose of holding
a Linear Actuator in position needs to be accounted for in the listing of additional $ spent to enhance the
robot’s performance capabilities. 1 {1: ANE 2 W I A2 A2 3k T 3E 1 B A LR M HI B 28 ThRE S 22, ##E
TR T 9 bL s APERERIBSNE S b e CHRj SR Ul it 2 A G S Th RE A FH A 2R 54D

The following components are considered to be structural items and will not be counted in the $XXX
spending limit: DL T 25/ VE AL CAEDhRE TR AR

Channel and Extrusions /Jk % | Gussets =% : ‘ »
Tubing HEAEE | Beams #i Kl Linkages #AT#H1H4 | Tank Tread #ti
Plates and Clamping Mounts Attachment Pieces Stand offs and Wheels / Axles /
Brackets BURLAE | soteps N Spacers Y | Wheel Hubs % T/
Sl J LI
Mounting Linear slide Gears, Sprockets,

Hardware 3%

R

Belting and
Pulleys i fli &

systems 2k Vi 5
ZIN éﬁ

Fasteners % [#{4:

and Chain 5%,
BERS A%

All components / elements / parts that make a direct contribution to expanding the functional capabilities
of the robot beyond that supported by the provided components MUST be accounted for in the listing of
additional $ spent to enhance the robot’s performance capabilities. {£{i A 78 O 32440 42 Th g 36 Bl iy H. B3
M TIRENLES NDIRERI LA, a5 N IG5 L8 N B2 A K AE 2 i B b
Example: A Linear Actuator provides a functional capability to reach forward and back again and as such
must be accounted for in the allowed additional items account listing. HEEa) #5424t 1 ardtAE R I ThEE,

PR IH A ZBUAE FOVF BRI BR AN 5T H 313 AT BB

(Al —ANERA D T e 1t 2H A4 1) % 77 o)

The following are NOT considered structural ltems and must be included in the $XXX LA 4HAEARH 454
PER) GROZDIREYERY) FREGINRA

Motor and Servo

Additional Linear Actuators Signal Modifiers {5 | Speed Controls i#
{1 ) N
Controllers WALN | b tiories 4 Mt | ot sz 20 e Rl
] R A2 1) 2
Micro Controllers Single Board Additional Sensors | Additional Motors
Zly) g =] C t : 1 =V =} i > E\‘
e 52 Computers R phyryrsren Py Gripper J¢

The following items w

ill NOT be counted in the $XXX spending |

imit: LA 350 H AN 32805 M T S8 R

Cables, Wires, and

Electrical

Connectors 2, ;a;gty Switch %4 \nglti?aetors Fa g Connectors 1% | Relays 4k 11 4%
e : J B
Competitor
_ ‘ Electronics Mounts manufactured Lead Screws T2
Switches Ff % ey Breadboards itk itemns 163 % 11 w
TH
Wheels #-F- Competitor manufactured Sensor Competitor Supplied Remote for

Interface Board i F il i i) £ Jl 28 32 AR

Tele-operation %t T-#2 ffk (L P4 45 o6

WSC2017_TP23_pre_EN
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Computing Capability I+E8EH

e Labview/ NI MyRIO

5. COMMUNICATION PERFORMANCE CAPABILITY

e Ability to maintain a video communication link with
an FPV Camera Receiver. g% 5 FPV & H1#%
W ORI AL 15

¢ No ability to support interactive communication
with people other than its’ assigned Home Station
Operator A5 NEFNMRES], TRfRHLEE A
R4 EALER A 53 A T A

6. VISION PERFORMANCE CAPABILITY

Able to recognize Designated Parent Objects (Black
and White Grid Patterns) as well as being able to
identify Designated Children Objects (Solid and
Striped American 2.25 inch Billiard Balls plus an All
White Cue Ball)

REBG IR E AR A AR CRAMAEED , IERERARER/NZ B R (2.25 e RIEATERE G Boh e Bk,
#éﬂiﬂllﬂﬂi)

7. MOBILITY PERFORMANCE CAPABILITY #3)tgE

Able to move in autonomous and teleoperation control mode: GE#% £ [ 42 Hil Fli FAE 4 E R 2 3h

e Compulsory Mobility Capability involves movement on hard flat surface % 21 E R 5E s EhfE 1. 7E
TP R E s 3

e Mohbility in relationship to the structures within the 2 by 4 metre Exclusive Use Competition Court
Performance Environment Space 7t 2X4 K& HLLIEX N I# ) (SRR, e a R0

¢ Mobility within a Maximum Robot Occupancy Space that is 600 by 600 by 500 mm. 7EHL2% A K 5 F
600X 600 X 500mm [ LKA [8] A RS Sl CRT LA H UM e 2 1] BR ), (EL 2 AN s VR Y AL
AN I R 1) 7 1) RV A] D

e Optional Mobility Capability involves movement UP / DOWN a set of steps, INTO / Out Of and
AROUND IN a floor area covered with a minimum 57 mm deep layer of sand. "%t (GEERE)D BEhEE
R EREH, NGB EDE S 57 2KV ER) KIS i .

Version: 1.1
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8. TARGET OBJECT MANAGEMENT CAPABILITY HiaXI SR &
e

A set of American Billiard Balls, diameter 2.25
inches, will fill the role of ‘Children’ in the Playground
Monitor Robot Task. — & B 12 82.25%5 ] 36 [H 1) £
R, TENLEE A HTEBIAE S5 i <Lz M.

Competitors will Design / Fabricate and Operate an
Object Management System with the following
capabilities: H Axxt & R H % T FlRE

e Can be managed / operated autonomously and
through a Teleoperation Based Control System
15 F AR H R FE i i R g 4T

e Can function when the Teleoperator either HAS
or DOES NOT HAVE Direct Line of Sight Access
to their Robot / Robot’s Object Management
SystemEe i £ 5 — LA EE =AM FigT

The Object Management System and the Robot in
combination can be in possession of a Maximum of

ONE Child at a time. £z #L 45 A1 H brxd S8 H R4
— R 2 AEH — NN

In the NO Direct Line of Sight situation the Object | In the Autonomous and Direct Line of Sight situations
Management System Tele-operator's Courtside the Object Management System Tele-operator is
Workstation includes both their Lap Top and their positioned in a fixed location behind their computer table
FPV Camera Recieiver. The Robot’s video signal is | and can see the Full Performance Evaluation Space but
sent ONLY to the FPV Camera Receiver. AR E A} | cannot see their Lowered Lap Top computer screen.ft H &
FIEOLT (WMD) , AAREPRGESRE RN | 6T LB S AR HAsX 8 CE=4M) , #
Wi TAE U A B CA A FPV SR Uscas . Hlas | EREIN RGO B I E, AT LA SIS I PP 1 2 ) 1
NS & Rk 2 FPV R8s 3, HAREEILATRE .
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IMAGE: The image above displays the Full Complement of the “Task Families”
K& DLERIRIR “fEHFE” PREilEIE (MR EEE, SRR E, HEINIRREN K R)

ALL Teams MUST prepare their Robot to be able to execute Evaluated Task Runs when at the Start of the
run the Parent Booths are EITHER on the Right OR the Left side of the Robot. it LA 2 $& 4] A #4205 N 75 L
I e O B A NPT B AN AR 25 CRFRTE R 7 FC B A2 M2 A0, e AR5 2 7 A ml i vk %)
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9. A TWO CAMERA DIRECT LINE OF SIGHT / TELE-

OPERATED OBJECT MANAGEMENT SYSTEM SOLUTION

WG L B N R R B AR G L R 407 5
The Two Camera Solution is intended to:2 #4544 3k it /E

a) Internalizes Camera Management to the on the Robot MyRIO which will support Autonomous Mode
Mobility and Object Management Functionality Free from any potential competition space signal
interference issues. N B FII14 LB H R4 N E MyRIO H, A LUENLES ALE [ R HI R T istr,
GRS 5 T3

b) Enable the Tele-operation mode to take place with the Tele-operator NOT Having Direct Line of
Sight contact with their Robot which is the most realistic Tele-operating arrangement. 7] LLEE{F & F
AN A N B0 LBt P dss, 12 e R 12 P e I S L T

THE SEARCH CAMERA #Z #5143k

This camera is managed exclusively by Labview and all images are analysed on the robot through
MyRIO. This camera does NOT send any images to an ‘Off the Robot Device’. This is the camera directly
involved in the process of identifying Children (Billiard Balls), Parents (Black and White Grid patterns)
plus any additional movement management responsibilities Competitors choose to assign to the camera.
15k H B Labview #:4%, A i &R MyRIO #7007 3G kA & RIEE R BAT A e 23570
WA L&, XEREREESSHAILE (G50 KB (BAMK) , PLUESERHALETF 7 Bl 3%
BRI B E BAT 5

This puts Labview and MyRIO in full control of managing the processing resources committed to the
major vision task elements involved in the search process without the burden of sending a constant live
video signal to an off the robot lap top. X {15 Labview Fl MyRIO 78 43§ il F& FEAT 553 F ih 40 A AE 55
HR LRI B, M TC T RS RIS 5 K IE BN 8 NN A .

THE TELE-OPERATION CAMERA ixfSiEi=ig Rk

WSC2017_TP23_pre_EN

Competitors will be provided with a separate FPV Camera, a 5.8Ghz transmitter and a small
4.3’monitor/receiver for use during their competition preparation experiences to support the teleoperation
of their Object Management System having NO Direct Line of Sight Access to their Robot or Object
Management System. & F7E LR HER TR F BB — 6 FPV #i8k, —A> 5.8 TIEHRI A b4 & 4.3~
PRSI, FORAESE — M P s Bt RE B RS .

At the competition Competitors will be provided with larger HD 7” LCD receivers. These will also have
HDMI out so that they can be wired to large screens for viewing by the audience. LLZER}, %EFEZF|H K
ff1 HD 7 ~J i) LCD #£4 &3 . A HDMI Ftth, B LART DU 32 30 5K B ME LAV

Competitors will have to decide how to power these cameras. i%F- 75 B 2 /75 FE L as A il 254545 3k 78
These cameras will have NO interaction with the Competitor’s Lap Tops, or MyRIO. iX #65%1% 3k 5k T
LA B MyRIO %45 8%

These cameras provide the video image the Tele-operator will use when they are operating their Object
Management System.iX L4545 Sk Atz FE 545 2 70 B B b 8 B R Gt 75 201 2 s 4

ALL Teams will be required to position a light on their Robot where this light is always in the Field of View
of the Tele-operation Camera. Robots will need to be programmed to Turn this Light ON at the end all
Autonomous Performance Sequences. This will alert the Tele-operator that it is time for them to take
control and operate the Object Management System to retrieve or deliver a Child (Billiard Ball). iG55 %

BB B EAENLES N BT, X RA & — EAEREERGCR M 2 . 7 B4R AR SCBUE B 3R P o Gt
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& H BRI T RSB GRS . XA SR AF 0 L8R AF HARE B AR gt rh BB 5 4k alliz
BE—HILE (BHO .

o When the Tele-operator has completed their task, they will use their Tele-operation Device to signal the
Robot to move forward with its’ next Autonomous Performance Sequence. 35 #1F i 52 lifF 55 G, Kik

LA N, IR A B BRI M5

In Abu Dhabi, the Performance of the Tele-operation Cameras will be monitored to confirm their in the
Competition Space functional reliability during Competition Days 1, 2 and 3 when they have no role in the
marking experiences. The goal is to have Competition Day 4 involve Tele-operation with No Direct Line of
Sight Access to the Robots given this is the most realistic tele-operation application format. However, IE our
Competition Days 1, 2 and 3 experiences demonstrate the presence of IN the Competition Space
signal problems with the Tele-operation Camera/ HD 7” LCD receiver pairings then C4 will be made a
Tele-operation Day WITH Direct Line of Sight Access to the Robot. 7Ei 7 L bt b 38 5 = RIB 3% k%
AZH5WMAESFIEOLT, XA EREREAT W, TP HAS e, BAn ik A LB D0 R SEAE
ML AN AFOL T FRESE Dh B —— X R e BRI M AT . (HOR, IR EESE AT = R R I g 12 54
k5 HD 7”7 LCD #litds K AT SR 18, 84 58 DU R AE AT LA EARAL &8 N B S84 R R AT 18 4%

THE PLAYGROUND RECEPTION AREA izithiEHFX

The Playground Reception Area is comprised of: 371845 X i LA R 44 %«

e An Entry Passageway with Clear Plastic Side Walls 200 mm Tall and providing a 600 mm wide travel
space with a maximum overhead clearance allowance of 500 mm. A FEE M A 200mm /& T4 1) 2
RS, B4 600mm FE0EAT AR, VIR B A 500mm

¢ A Row of Parent Booths, with 100 mm tall front walls, along the longest wall of the Reception Area °
—HEA = 100mm FTEERISCEEX,  SCRF XA 4% DX e I R AR 4

e The Parent Grid Patterns will be mounted on Thin, Flat Plates that have either Velcro Tape on the Back of

the Plates or Hooks. The Back Wall of the Parent Booths will also have Velcro Tape or support for the
hooks which will allow for easily changing the Position of Parent Patterns between Task Runs necessary
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to support the True Search Element of the overall task. S BEP b 4% 235 E R PR 7 |, RS
H Velcro K& AT BHX FTERE [ F 585t Velcro IR 2& sk ] DL 401, X FEAE AT LLRE R 2B A2
BERASAL S, R 25 BT I S R 2K,

o The Designated Robot Starting Position is Inside a 600 by 600 mm Tape Line Square at the end of the
reception area farthest from the Reception Area Entry. fi 52 FIHLES A\ B FF U607 B 75 600*600mm FIkE 5% 7
P, AL T4 XN 128 3 .

e ALL of the Performance Environments physical features will be put in place on Familiarization Day and
will remain unchanged throughout the Four Competition Days. JT# 17~ R 15 i) S RFE B 43 76 2R H 421K
FIhL, FEVUR I EEFEIS (B AN T 2038

PLAYGROUND ENTRY SLIDE ¥ \ I13# &

e The 16 Children (Billiard Balls) will be placed in
the Top of the Entry Slide prior to the Start of
each Evaluated Task Run®Fik{T 7ML 55 4f T
160N )LE (BB S BURCEAEN D IE TS .

The order the balls are placed in the slides will be
Identical for ALL courts. This is intended to bring
a suitable degree of equity to the otherwise
Random Placement of the Children (Target
Objects) in the multiple courts running Evaluated
Task Runs at the same time. & ERJ3CE 7EI51E N 1)
iy CHP & RS 5 TBCE T — 30 0T Frf S HhEf
— R IRRAE—E R E L ARBELEAS [F] 37 b [R] 5] B
BUSEILE CHAYD TERINEAR S 1A

Note:J¥ =

Random Placement of the Target Objects in NOT
Known to the Competitors in advance positions is
essential to enable a ‘True Search for the
Designated Five Children’ element to be part of
the task experience. HFRERIIBENLELE , fHiET
TOIETRATAR A BARG B o X R AT S5 I AR AR 5
HRI KB

Note:

If a Ball lands either Outside the Playground Entirely
or On Top of a Sand Area Pillar then the following
procedure will be followed: 415 —ANEk 5 4 ¥4 7E 7 1l
AN BGEAEVDHAE F Lf, R AAEERE AT

e The Ball will be picked up by a Court Area
Supervising Expertitt Bk i A1 & Rk

e The Ball will be placed in the Entry Slide )b R &
ANIF1E

e The Entry Slide Procedure will be repeated for

this Single BallttEk & 37 & K .
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PLAYGROUND izith

The 16 Children (Billiard Balls) will tumble out of the Entry Slide Chute into a Playground consisting of: 164~
JLE (BB I8 N8 RS 337 1
e A U-shaped open / hard / smooth surface floor area —A U F T i@l /A5 /- 1 H T

e A Central 57 mm deep 1100 by 1257 mm Sand Filled Area with a perimeter frame consisting of step
sections each with 3 steps having a 19 mm Rise and 25 mm Run per step # 7] 57mm %,
1100*1257mm VP IX, VO IXAMEEUHER S AL, S5MAH 3 Jbh, MR E SN 19mm, AN
25mm.

e Four Dia. 100 mm 180 mm tall Cylindrical Pillars 4 4~ E.4% 100mm, 5 180mm i[5 #+

e A 600 mm wide 500 mm tall archway entry / exit opening —-> 600mm %, 500mm = FIHEITA H/H H.

10. DESCRIPTION OF THE PROJECT AND TASKS IRB 55
Hidk

The Competitor Built Robots Task is to travel from the Playground Reception Area into the Playground and
retrieve, one at a time, the Designated ‘Children of Interest’ then return to the Playground Reception Area

and deliver each of the Children to the Correct Parent. 3% F-Hil{/EHL 2% AT 555 & M3zt 3 £5 X 35 4T 32 5137 1
H, ARG — IR A R IFIUERE R “ BAR)LE” , AR5 R B R X PR AN %158 T IR S BE.

The number of ‘Children of Interest’ Teams will need to manage in each of their 10 minute Evaluated Task
Runs will be 5 Children per task run.&:4¢ 10 7380 A 58 B 5 AN/ INMEZ IR R IZI%.
The number of Children of Interest per Task Run will be finalized by the Experts Jury Panel during their in

Abu Dhabi pre-competition meetings. However, ALL Teams need to prepare to have their Robot ready to
manage 3, 4 or 5 Children per 10 Minute Evaluated Task Runs in ALL Object Management System Control

Modes. fRIAESSIBATH “ HARJLE” (A0 2 il 38R0 2 0P & 500 5 HifE . 2, Brfs 238 0E
JSLAE &Rl H AR B R G R (B E WA, B iELE AR AE 10 53 B AR 5518 1T PN
SER 3y 4 B 5 ML T IR RIBIE .

Prior to coming to Abu Dhabi Competitors will: B A 1 bt 2 17 -

e Design and Build a Prototype Mobile Robot capable of managing its’ mobility within the Performance
Evaluation Environment in BOTH 100% Autonomous Control Mode and 100% Teleoperation Control

Mode. Bt IFfIfE— MRS A, 7£100% H % I 10096 FE42 HIBR AR R PP
RS RENS BN 58 RS 5 5

e Design and Build a Prototype Object Management System capable of functioning in a variety of control

formats: 7E % FhiHl = N B 4T

a) In Autonomous Control Mode [ == #2 il # 2,

b) In Tele-operation Control Mode based on the Tele-operator NOT having Direct Line of Sight access to
their robot and Object Management System. & — 4 1 120 F£ 2 il 4 24

c) In Tele-operation Control Mode based on the Tele-operator having Direct Line of Sight access to their
robot and Object Management System. 55 =L 126 F 4 i 15 5

e Competitors need to be prepared to demonstrate in Abu Dhabi their understanding of the structural,
mechanical, electrical, and control systems they have included in the design of their robot and object

management systems including the rationale behind their design decisions. % T 75 B £ 7EFl A L LL @
EATENLZE AT BARE B R RS AEPR T 450 MUb. AR R G ER AR IF B B 5 5 1
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B, (EEpEIREHE)

e Competitors are required to dis-assemble their proto-type robot and prototype object management
system prior to shipping them to Abu Dhabi. 23K ik T 72K JE AL 38 A\ K& HERE BN (RG) HFigfETT
Az IR AT AL LA .

NOTE:
Dis-assembled is defined as follows: A 2H 2% [ 72 3L

e All motors, sensors and electrical components must be in their ‘Straight out of their delivery box statuses.
AR EINL. A BT oo in “ B IR TR MRS G 2888 B s R B aa R i
R

e All structural and mechanical components secured to one another by competitor installed mechanical
means (nuts and bolts / screws) must have these connecting elements removed resulting in the
structural and mechanical components being totally separated from one another. il % T F Sk [f & 45
. BRI DT = (R BRME AR ) DAZHE 4 B9, BT 45H . WU E 5 2 5.

ALL competitor installed wiring connections to components must be removed. T i T 2 iF 1 HEEE
F bR LB S L AT S A

o Competitors will be required to build their competition robot on-site in the competition space on
Competition Day 1 which has been assigned as the Robot Build / Setup Day.fELLFEH 55— K, & TH%E
TE 3 Hh 3 AR 2H 2% LU ZR ML A8 AN

e Competitors will be allowed to use Program Files created during their Pre-competition Preparation
Experiences when conducting their On-site Evaluation Experiences. 7t % F b 58 fh B B4l A 58 s 1
PP 3 A

e Familiarization Day (C-1) can NOT be used to assemble the Mobile Robot. This day is only intended for
Competitors to check whether all components, assembly parts, wires and tools are available and to
check whether individual parts (like motors, sensors, and control unit) are still functioning after shipping.
AEH (C-1) AREARHAN . ETHBAEXRMENAMEL,. HEF Bk, THEEH, JEE
AT ST (AR BB AR IS SR BI0) 185 U5 R il LURSEAE A

e Competition Day Two will involve Competitor Evaluation Experiences in (a) the Design, (b) the
Fabrication and Assembly and (c) Core Programming, Testing and Adjustment evaluation categories. Lt
P R WIE. HAE BoLdRAR. M R R AR R Ty TR T AT VA

e Competition Days Three and Four will involve Evaluation Task Runs that will take place in the provided
Performance Evaluation Environments. tb385 =K. 5 IUR S TEFALMIBUR TP B P T 12174
Ire

e Each Court provides Two Side by Side Independent Playgrounds. £ — > 3837 2 At xH ] (24 b 8 34k

e 4to 6 Teams of Competitors will share the pair of Playgrounds in each court during “Work Periods”.
TAESAIE 4226 AL H — AN 2847 1240 L 28

11. EVALUATION CRITERIA AND PROCESS

Category value| © Incategory 1, the Evaluation Process will be
1 o > = r - 10 conducted each of the Four Competition Days
OrK organization and managemen N T
e g WA TE 1,4 K 3 H#HEAT IR
2 Communication and interpersonal skills 10 e In categories 2.3, 4 and 5 the Evaluation
3 | Design 25 Process will be conducted on Competition Day 2
- based on the requirements defined in the
4 Fabrication and assembly 5 .
Computer Information System Assessment
5 Core Programming, Testing and Adjustment 20 document file. 3£ H 2/3/4/5, RE CIS R4
6 Performance Review and Commissioning 30 TES 2T
Total | 100| e Incategory 6 the Evaluation Process will be
conducted on Competition Days 3 and 4 -4 1
WSC2017_TP23_pre_EN Version: 1.1 17 of 35
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H 6 7855 =55 I RREAT

12. COMPETITOR’S MOBILE ROBOTICS TECHNICIAN’S
JOURNAL USE AND EVALUATION T B £ 145 B fyer

Competitors are required to maintain a Mobile Robotics Technician’s Journal during their competition
preparation activities. 1% 7 Z7E LL B ME A I b e it TREH

The Mobile Robotics Technician’s Journal will serve the following purposes: T.7¢ H & T LR H -

e Provide an insight into the competitor’s thinking throughout their Mobile Robot / Task Specific Solutions
Development across the full spectrum of content areas associated with the development of Mobile Robot

| Task Specific Solutions. 7] LA# F i F-1E % sl a5 NIREE AT 55 i o 07 e R b ) 5 2 A R I 288 A
& CGRBS. BE. i

e Highlight the Competitors thinking relative to their robot design, program file structure, overall task
strategy and Team Organization during item 3, 4 and 5 evaluation experiences. 7E55=. V4. T.3i [T
Prid e, WTRLRFE LIE T XML Nveit . SiRgity . BT 55 Sms S BV Z3F R AR .

e Serve as an ‘In the Competition Space Competitor Resource’ available to the Competitors to consult
while at their workbench and during Expert Jury Panel Interview Experiences.i% F7£ TAER & ] DL 1)
BRI LA KA D [ 2 S 141 ) ) ) 53 3

e Evaluation of the Mobile Robotics Technician’s Journal will comprise the marking content for the

Communication and Interpersonal Skills CIS section and will this evaluation will be done by an Expert
Jury Panel. The Journals will be examined relative to the quality, appropriateness and organization of the

Journal content. a5 A\ H ERVEN S AE NCIS R GiaiE KA BREE JWIVER T, HEFRTEFERT 7. X
AHEW R E. &&EE Mk HENENHR SRR AT .

Competitors will be required to include the following Five Content Areas in their Mobile Robotics Technician’s
Journal and each of these areas will carry a value of 2 marks in the CIS file. i%& T FIF3hHL 8% N TR H E N %

UL I NE, BT THEME CIS FFNA 2 4.
e Frame / Structural HEZ245#)

e Wiring fik

e Mobility Management %)) & B

e Object Management Hb5xf % &

e Computer Programming i1 M4 f5

In all of these areas the Expert Jury Panel evaluating the Engineering Journal will be looking for: 3 %] 4] 5¢iF
=

e Appropriate use of content area specific drawings / diagrams / schematics K4t/ &/ R BT N 25 TR &
FNH GBI R T7 5045 21, =248 AT RATE bR s U7 N 2D
e Clarity in which the Competitors understanding of the area specific theories are evident in the design
decisions the Competitors have made during the development of their Mobile Robot / Task Specific
Solutions. [ /¥ 15 1% TAER SHL &8 N IRF AT 55 i R 7 S8 2 50 HE B g I o T4 28 R 1 BE A
R AR XA T3, T A BB D

13. COMPETITION SCHEDULE K2 H&EiX
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Familiarization Day: #R3E

e Competitors unpack their tools and robot componentsit T3] 71 T. & M H 2% N\ Z#44:

e Competitors examine their tools and robot components to confirm they have not been
damaged during shipping to the competition sitei F-f& & T 5 & 515, #hfriaiid 2 sa

c-2 Ci7EIN

e NO Robot or component assembly takes place on C-1 C-1iX KA A] #4728 A Bk 2 18 (1) 41 2%

e Competitors hand in to the Expert Jury Panel a printed copy and a PDF file of the English Text
version of their Mobile Robotics Technician’s Journali F ¥ HL &% A\ TA2 H & 5 ST EAR K
PDFHLF RS 45 % AT a4

Competition Day One: b EHE—XK

e Competitors have the Full Competition Day to Build / Assemble their Competition Robotit F 4
—RER IR ) 2 VR B LU BB 28 A

e Competitors have Shared Access to their Assigned Performance Evaluation Spaces
(Playground Courts) on an Unscheduled Basis All Dayik A PL#EAJE R 250 () , A T4
SERZHE (Wl R RF I, BeA e S, (HRARII [ 5 it e At ih)

C1

Competition Day Two: lLEHAE =R

e Competitors continue Building / Assembling / Preparing their Competition Robot i T4k £5: il {F/
LR LLARHLAE N

e Competitors have Shared Access to their Assigned Performance Evaluation Spaces
(Playground Courts) on an Unscheduled Basis dependent on court availability. Note: Court
Access Priority will be given to conducting marked evaluation experiences. R ZEigh ], %
BIEFATH VAN, Tk n] Ak N R 8] Cptth) 3 F8 € B TRRIP (224 (ol
e RGBT 20 T R, RZIL =g, WA R EE, (HR AR TR &

c2 e A )

e Competitors will complete the following Evaluation Experiences on a by Competitor Request
Schedule Basis with the restriction that ALL Teams MUST complete these Evaluation

Experiences by the End of C2i& TR DL H 2R A HEAY, e L F i id e, B i B 24 20

C245 I 58 B AR V43 T B 7

a) Robot Development Journal Review, #l.#5 A4 % () T.# H E & 1F4) b) Design Evaluation
Experiences, ¥ it iF4rc) Fabrication and Assembly Inspection 23 iF4frand d) Core
Programming, Testing and Adjustment ExperiencesiZ >4 S il 1 #1747y

Competition Day Three: HFEH=

e During the AM Orientation Meeting the Specific Parent Grid Patterns and Child Objects will be
identified and this set of Parent and Child objects will be used in ALL Evaluated Task Runs on
Competition Day 3 F-2x HH g SCBEMAE FINZ (IR G R D , KB N R RE AR R

e Competitors have Shared Access to their Assigned Performance Evaluation Spaces during the
30 minutes following the AM Orientation Meeting<= J& 30734 £ B\ 3% 474 2 8] 3547 ik

cs e Competitors will have TWO Exclusive Use 20 Minute Access to their Assigned performance
Evaluation Spacesit T 27K % 2073 i 4 I N 8] 2145 52 2 11X
e Competitors will have THREE Autonomous Control Mode Mobility and Autonomous
Control Mode Object Management Control System Evaluated Task Run Experiences
involving: i T4 37 B RN AL s A R H AR BEPPAN AT 55
a) A5 Minute Final on the court Robot Adjustment Time Block 145734 it AN 12 i AT 55
WSC2017_TP23_pre_EN Version: 1.1 19 of 35
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I ) B
b) A Ten Minute actual Evaluated Task Run Time Block 14~10%f i 52 B 434 55 F s 1) B

A 5 Minute POST Evaluated Task Run Time Block used by the Competitors to confirm the results
of their Evaluated Task Run have been recorded correctly and to remove their Robot from the
Performance Evaluation Environment 115734 F T8l A G 1 E B 10 % IR HLA AHS 7 b i) ik (1]
Bt.  (5+10+5 & PAEEIR2070 %)

Competition Day Four: tEFEH IR

e During the AM Orientation Meeting the Specific Parent Grid Patterns and Child Objects will be
identified and this set of Parent and Child objects will be used in ALL Evaluated Task Runs on
Competition Day 4f- 2>t i SCBEAR AN Z (IR REIRFR) XRS50 FORAE 4 R Hh i

e Competitors have Shared Access to their Assigned Performance Evaluation Spaces during the
30 minutes following the AM Orientation Meeting < J& 3074 5 B\ 3t 2237 1b 4 8] 3k 47 I3

e Competitors will have TWO Exclusive Use 20 Minute Access to their Assigned performance
Evaluation Spacesik T4 27/ % 2048 1% FH i 18] B35 52 32 Hu ik

e Competitors will have THREE Teleoperation Control Mode Mobility WITH NO Direct Line of
Sight Access Tele-operation Control Mode Object Management Control System
Evaluated Task Run ExperiencesiZ T4 31X 55 — Wi B f fil i 2R IR 3h Al 5 br ot S8 BT
5%

Note: IF On-site Robot to Lap Top communication testing conducted over Competition Days 1,
2 and 3 indicates the presence of any Robot to Lap Top communication irregularities then the
Day 4 Task format will be changed to: THREE Teleoperation Control Mode Mobility WITH
Direct Line of Sight Access Tele-operation Control Mode Object Management Control
System Evaluated Task Run Experiencesi¥ : IR AT =R KIHE—MAARTTH, RSO
=LA

e Afinal 5 Minute Final on the court Robot Adjustment Time Block 1/1>543 4 i a8 1 %2 i 7] B

e A Ten Minute actual Evaluated Task Run Time Block 1104544 1 52 bR 454 55 it 7] B

C4

A 5 Minute POST Evaluated Task Run Time Block used by the Competitors to confirm the results

of their Evaluated Task Run have been recorded correctly and to remove their Robot from the

Performance Evaluation Environment1/~54 8 A7 B A Gt 15 1l AE A 10 5% I 2 H LA R s Ta] B
(5+10+5 REBAERIR2070%h, AR —A/N)

14. MAINTAINING EQUITY WHILE REQUIRING TRUE SEARCH
EVALUATION EXPERIENCES ZE IEIT 43 R AEA P

It takes Three Task Runs involving Two Teams at a time per court to complete an Overall Single Evaluated
Task Run experience. It is essential that neither a real advantage nor a perceived advantage is associated
with a Team being in the First, Second or Third Pair of Teams. 5 4 B HITEMESs, Sz & RG>
BAHEAT =IKAESS . RS LT i, #AN MR SLsE T i, XadpiEE,

The following Evaluation Task Organization is intended to ensure NO Advantage exists based on a Team’s
placement in the First, Second or Third Pair of Teams scheduled to execute the Task sequence. T 71| [ %54

Fe 1t DRASE AT LE R AN 7= AR AR s 3

The Entry Slide is intended to introduce a Mechanical Based Process to managing the entry of the children
into the Playground. Balls will be placed in ALL Entry Slide in the same order. it/ 1 i ) & BR AR F 8 A [7] (1) i
FeTsCE Bt 2591 HALIRIE T AU R 10 07 s 3E 37«
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If a Ball lands outside the court or On Top of a Sand Area Pillar an Expert will retrieve the Ball, put it in the
Entry Slide and before the Evaluated Task Run starts repeat the Slide Experience for this Ball only. 21 RH —

ANEREER] TYDMERET b, XA BRI B BRI AR AT [ OR ER A

e There will be Three Evaluated Task Runs per Day C3 and C4 tLZEH 5 =% V1K, FREHIFS.

e The AM Exclusive Use Court Access Time Blocks will be scheduled in the same sequence as the Task
Evaluation Runs ensuring the time between each Team'’s final preparation Time Block and their
Evaluated Time Block is equal. ik N 3€37 1% FH i i) 42 REORH (R0 B AT HEF 1 £ BA 1100 /4 4% s [) R L S
JE R Ta]BE — 2K

e The Designated Task Parents and Children will be set in the AM and NOT change ALL Day.5 £ /)
SCBERIA% 5 /NI B G R AR AR

e The Final Positions of the Children based on tumbling Out of the Entry Slide is by default a Random
Task Element./]NZ 5 28 (107 B FH i 8 o I BEAL I W E

15. SAMPLE SINGLE DAY FAMILY GROUP FEEHEM (1 K1

)

Designated Designated Designated Designated Designated
Family 1 Family 2 Family 3 Family 4 Family 5

e The Positions of the Five Designated Parents in the Reception Area will be a NOT Known in advance by
the Competitors Detail. 1% 42 5 A A8 S AL HI] 2 FIAC B A FE A X A B (R E)

e The Parent Grid Patterns for each Task Evaluation Run will be IDENTIFIED AFTER the Competitors
have placed their Robots in the Performance Environment Court and ALL Task Preparation Activity has
been completed. & T AL NCE I N I 5E BT A & TAEIG, MLy N EHHASCBRERH

e The images in the table below are intended to provide an explanation how the Parent Grid True Search
Performance Element will be organized to ensure an equitable experience for all teams. FEH G S
FEUL AN T AL U P LSRR YERE TR, DARRER T A HIBA ) AR5

e The sample below has 3 Parent Grid Sets but using 6 Parent Grid Sets is a possibility. ~ [ [ FE5 45 38
SEERIRE, 6B WA FTRER

e Each Parent Grid Set will be assigned number values: & — %2 £+ R k& F#k It Af
SetA=1or2,SetB=3o0r4andSetC=5o0r6. AE=18(#2, BE=38{#%4, CE=58(#6

e AFTER ALL Teams involved in the Task Evaluation Run indicate they are ready, a Die will be rolled to
identify which Parent Grid Set would be used for that Task Evaluation Run and then the Parent Grids
would be placed in the Designated Reception Area Booths. il BT /F 553817 20 I BMILHE S 4 )
T e M ERR B MG, X EMME RSB AR e A X . (L, &
NI Y/ TSP A D e =)

Note: If an error is made in placing the Grid Patterns on a single court the Task Runs will NOT be stopped

given All Robots must deliver a Child to ALL 5 Parent Booths and the position of the Children of Interest is

unknown the error would not generate any measureable advantage to the Team. 4173 — N7 UK R K

RS 1, IBATAESIEA SR L. BOAHLES N Zidt ) L2 5 2A TN SCBEIX, T L2 A7 B = R F1H,

MR IFA G AN S FRBATE L
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16. SAMPLE TASK EVALUATION RUN PARENT GRID SETS

Parent 5
Reception Area
Parent Booth 1

Parent 1
Reception Area
Parent Booth 2

Parent 4
Reception Area
Parent Booth 3

'y

Parent 2
Reception Area
Parent Booth 4

Parent 3
Reception Area
Parent Booth 5

Sample Parent Grid Pattern

Position Set A = Die Values 1 or 2 G5B 18#2

'y

Parent 2
Reception Area
Parent Booth 1

Parent 4
Reception Area
Parent Booth 2

Parent 5
Reception Area
Parent Booth 3

Parent 3
Reception Area
Parent Booth 4

Parent 1
Reception Area
Parent Booth 5

Sample Parent Grid Pattern Position Set

B = Die Values 3 or 4

Parent 3
Reception Area
Parent Booth 1

Parent 5
Reception Area
Parent Booth 2

'y

Parent 2
Reception Area
Parent Booth 3

Parent 1
Reception Area
Parent Booth 4

Parent 4
Reception Area
Parent Booth 5

Sample Parent Grid Pattern Position Set C = Die Values 5 or 6

17. SINGLE TASK EVALUATION RUN / MARKING PROCEDURE:

MAXIMUM VALUE 5 MARKS $AETHELIPS /RS EE: BKREN5 S

e Each court hosting two side by side Teams in Exclusive Use Performance Evaluation Environments will

be monitored by a group of Three Experts. &35 70 4 2 AL FIAX I LLZEIX, B 3 ANE& AT IR

e Marking will take place at the conclusion of the 10 minute Task Run in compliance with Worldskills Rules
indicating Groups of Three Experts must be involved in each Mark Assignment Experience.10 7% H

—AESS VR R AR SR BEAT T 70, =0 B XIS 54T 7).
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18. SINGLE TASK EVALUATION RUN AND MARKING
PATTERN s —{E55 (47 53810

e Teams will be awarded 0.8 Marks for each Child successfully delivered to the Correct Parent Booth.
Maximum Value: 4.0 Marks %56 il — /N /INZ )iz 1% B IR A BEIX 3645 0.8 43, & KAE 4 77

e Teams will be awarded 0.6 Marks for Children delivered into the Playground Reception Area but NOT
delivered to the Correct Parent Booth. 4 /N iz 1% B EAF X (HA & IE# 1 X BEIX #4 0.6 47

e Teams delivering ALL Five of the Designated Children to the Correct Five Parent Booths before the
End of a Task Run Buzzer Sounds will qualify for a Time Mark with a Maximum Value of 1.0 Mark. /£ [i]
B F PRI P 7€ B 5 MR E I NZIE BN IERRI SRR, AT LAARYE SEFr 58 e 18] 75 2 18] 22 5 7. % 1
Ire

e Time Mark Calculation will be based on the following formulae: i /] 43 (1152 2 2,

(Fastest Qualifying Team’s Time / Individual Qualifying Team’s Time) X 1.0 = Time Mark Awarded
CeBR 5 BN FR) 58 AR ] /4R BR 58 e 1] X 1.0 = [ 73

19. BILL OF MATERIALS #¥HE8#

e 2 sheets of % in. by 4 ft. by 8 ft. rough stock of your choice. | recommend Good 2 Sides Birch Plywood
28R A TTE L A TERTE 8 T IRA R . T L O T AR AR 5 AR
e 4 pieces of 2 by 4 in. by 8 ft. boards
PO 2*4 Si~*8 T R 1
e 2 pieces of clear plastic measuring:
2 JUiF W 1 2R
e Piece One: 1362 by 200 by 6 mm
FE—1H 1362x200x6mm
e Piece Two: 1381 by 200 by 6 mm
%5 4 1381x200x6mm
e 1 PVC Drainage Pipe or SONO Tube Concrete Forming Tube Dia. 6 in. and 48 in. Long
1R E 6 9] A1 48 Bt K1) PVC HEZK# 8 SONO & iR kE 1 i i,
e 1 PVC Drainage Pipe or SONO Tube Concrete Forming Tube Dia. 3.5 in. and 32 in. Long
1 ANEAE 3.5 H~F A 32 i K ) PVC HEZKE B SONO & TRt il 8,
¢ 1 sheet of white Hardboard ¥4 in. by 2 ft. by 4ft.
1 gk X 2 JER X 4 5 R E Rl 4T
e Two Metal Hooks made from thin / flat metal strapping for each Parent Grid Plate 3£} B A4 @ 1
Py R < R AL )

The rest of this document has drawings presenting the cutting patterns and individual parts dimensions
required by teams to build a Court for use during their Competition Preparation Activities. F T [ g & i Lt
T EH B 4K

Note: The Entry Slide is primarily required to bring equity to the Ball Distribution when multiple courts are
running Evaluation Task Runs at the same time. Teams could decide not to build an Entry Slide and choose
to use alternate methods of distributing the balls in the Play Ground. fli 5 %% [X £ [l i & ER DL R A . & B
UL E i R R E, A 5 SO ERZR 2T RIAT
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20. OVERALL PERFORMANCE ENVIRONMENT DETAILS

6 _ 5 _ 4 ¥ 3 _ 2 _ 1
4038.0
- 4000.0 -
_llmoo.ol! — 600.0 1100.0
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The primary material used for all court elements is 19 mm (3/4 #
in.) sheet stock. The Playground Entry Slide Frame Work is made L8384
using 38 by 89 mm (2 by 4 in.) stock.
The steps surrounding the Sand Area have a Rise of -
19 mm and a Run of 25 mm. per step.
et ] p | i
The 1st step is 75 mm wide, the second is Tech On ek | Abu Dhabi Playground Details
50 mm wide and the third is 25 mm wide. BobTone@ rogers.com il P
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38 MM (3/4 IN.) ROUGH STOCK CUTTING PATTERN PAGE 1
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T Dimensions for individual pieces must be
= gy [ PARTHUNBER obtained from other pages. This Cutting
2 1 [nalf_Court Long Wall Part 1 Pattern is based on a 4 mm cut between
3 1 Half Court End Wall .
B 1 [Parent Booth Divider pieces.
- I Rough Stock is a 19 by 1219 by 2438 mm
2 A b Sl S (3/4 in. by 4 by 8 ft.) sheet.
2S5 mm Side Step
9 2 75 Corner Step [t Ch ool By 133
R e e i [
BobTone@ rogers.com _ ._ﬁ “ 1
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38 MM (3/4 IN.) ROUGH STOCK CUTTING PATTERN PAGE 2
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Dimensions for individual pieces must be obtained from other pages.
This Cutting Pattern is based on a 4 mm cut between pieces.

sheet.

Rough Stock is a 19 by 1219 by 2438 mm (3/4 in. by 4 by 8 ft.)

[Foats Cher ol by 13
Bob Tore _ 24/ 2016 _

TechOn eh!
BobTone@ rogers.com

3/4 in. Cutting Pattern P2
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PARTS LIST
IEM Qqry PART:NUMBER This Cufting Patter is based primarily on 38 by 89 mm (2 by 4 in,) Source Stock plus one piece of 38 by 241 &

1 1 Front Brace mm (2 by 10 in.) and pavides for all of the Entry Slide Suppart Structure Ekments.

2 1 Short Leg Brace

k| 2 Tall Leg A total of Four 2438 by 38 by 89 mm (2 by 4 by B Feet) stock are required,

4 2 Tall Leg Brace

5 2 short Leg One piece of 38 by 241 by 914 mm (2 by 10 in, by 36 in.) stock s required

6 2 Chute Brace

7 2 Side Brace Do o By Thecind by T >

B 2 Foot Bob Tore _ — u“— —”{B_u _

9 2 Block Brace m 33 m v ﬂﬂ a

10 1 Tube Brace One -—-ﬂﬂ' o-—. NN-.\ 9 Cutt ng rate

i 1 [vube Brace Two BobTone@ rogers.com _ ' __. “ 1

89 MM (2 BY 4 IN.) ROUGH STOCK CUTTING PATTERN PAGE

Ul

% 3 | | I
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ENTRY SLIDE PARTS DETAILS PAGE 1

Forw i e s Note: g9 - =
1 1 Tube Brace Two 270.0 by 220.0 bu 38.0 mm
3 = e S The Radius of the Curve in the Tube Braces
. R R el will cm. determined by the External Diameter of
- i s St the Slide Tube
B 2 Chute Brace 757.0 by 59.0 by 38.0 mm e _9.2_:. _..l.._ - Py _m... _
B 2 Gide Brace 790.0 by 89.0 by 38.0 mm [Sob Tone - N,
10 2 Foot 110.0 by §9.0 by 38.0 mm TechOn ek! Entry Slide Parts Details Pg. 1
11 2 Block Brace 89.0 by 89.0 by 38.0 mm b : -.u.n..x-. _ Hdn_ﬂj
b | > | 4 % 3 T 2 | 1
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ENTRY SLIDE PARTS DETAILS PAGE 2

T F
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The Slide Tube is based on a 6 in. ABS Pipe and the Sand Area Pillars are based on a 3.5 in. ABS Pipe
ITEM QTY ”“M..mz”__““mn Umﬁﬂvdoz _”14.““ _n.:ll Tlll ulla_ —NWQBE _ >
5 i e 300y 6ty G Tech On eh/ | Entry Slide Parts Details Pg 2
14 1 Plllsr 180 Long Dia. B8 mm BobTone@ rogers.com _ - _ 1 _W»
3 T 5 T 3 T p; T T
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the Slide Plate are all made

i
The Parent Grid Plates and
from 6mm (0.25 in.) White

Hardboard
o

110.00 \T|Y £10.00/ EIEESR

e 579.00 fo- —452.00
PARTS LIST
T i i i S T | [l
2 _ SIa Plate Tech On ek/ |6 MM R Stock Cutting Pattern

6 MM (1/4 IN.) ROUGH STOCK CUTTING PATTERN
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PASSAGEWAY PARTS LIST

5 ] 4 3 ] ] 1
PARTS LIST
IE QTY PART NUMBER DESCRIPTION

1 1 PW_Clear_Barrier_One 1381 by 200 by 6 mm

2 1 PW_Clear_Barrier_Two 1362 by 200 by 6 mm

3 4 PW_Post_One 500 by 38 by 19 mm (—1 A=) o

4 4 PW Post Two 500 by 25 by 19 mm Bk Tore _ _ ull.._ __”A:Eu _

5 1 PW_Post Three 250 by 25 by 19 mm -

3 3 PW_Cap_One 644 by 38 by 19 mm .—-ﬂﬂr o- uw\-.\ Passageway Parts List

7 2 PW_Cap_Two 657 by 25 by 19 mm !ﬂ!@lﬂﬂ.ﬂ.ﬂﬂs _ TRy _ 1 ﬂu
) ] 4 3 | I 1
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PASSAGEWAY DETAILS

-
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1362.0

600.0

PART NUMBER

PW_Clear_B_One

PW_Clear_B_Two

1381.0

1400.0

Bob Tore
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Passageway Details
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SAND AREA PARTS

(10

B
PARTS LIST e
ITEM qQry PART NUMBER DESCRIPTION
A 1 Sand Loose Sand
=) 1 2 75 mm Side Step 838 by 75 by 19 mm °
2 2 75 mm Corner Step 534 by 75 by 19 mm
3 1 75 mm Front Step 262 by 75 by 18 mm o
] 2 S0 mam Side Step 838 by 50 by 19 mm
5 2 50 mm Corner Step 534 by 50 by 19 mm
6 1 50 mm Front Step 262 by 50 by 19 mm
A 7 2 25 mm Side Step 838 by 25 by 19 mm | _nl.ll —.ll. 3 uu._ _-_I. _ A
8 2 25_mm Corner Step 534 by 25 by 19 mm Bob Tore 8/24/2016
9 1 25_mm Front Step 262 by 25 by 19 mm Asse
10 3 Pillar 180 mm Tall Dis. 100 mm Tech On eh! mbied Sand >~mw Ealls
BobTenc@rogers.com _ _ 1 “ 1
b ) 4 3 | 2 | 1
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PARENT BOOTHS DETAILS

PARTS LIST

PART NUMBER

Parent Booth Front

Half Court Wall

Parent Booth Cap

ITEM QTY
1
2
k|
4
5

(08 1= DS O

Parent Booth Divider

Parant Grid

2038

remt— 345 —#e{ Fe— 345 —ioe| |eat— 345 —im=-|

2000 - 100 fem—
[ [ |
TechOn ehk/ Parent Booth Details
o Toneg e com i 1158
u _ a 3 _ _ )
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HANGING GRID PATTERN PLATE DETAILS

6 1 5 1 4 ¥ 3 1 2 1
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1100 -
110.0 PARTS LIST
Note: TTEM QY PART NUMBER DESCRIPTION
1 1 (Grid Pattern BackBoard 110 by 110 by 6 mm
2 2 Grid Pattern Hook 150 by 25 by 2 mm
3 1 Grid Pattern Print 90 by 90 by 1.0 mm

An alternate method for positioning the Grid Patterns
will be the use of Velcro Tape on the Grid Pattern
Backboards and the Parent Booth Back Wall.

T ol By Checid by T Tee
Bob Tore _ _ _

_wﬁu_o _

TechOn eh/
BobTone(@ rogers.com

Grid Pattern Hanger
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