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FaEEAsset

faaey | IREET L (Unity Asset)
/] BEIEEB (ROS or mmap)
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FEI’'0I5 LEUNItyDiE{E (Athrill)

- HEIT0J 5 LEUNity EOET
U, B AEY(XZ(ZUDP)Z
fEREASset L/TLEL/_CL\i@_
7 - COXEURCIE(L, EV3EIOVYY

HEAE! or UDP
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SIEHLER(C/C++) B e
EVERT . .
pEr=— - https://github.com/toppers/hakoni
o & unity wa-single robot
—— ToET e ERSEOEN TEUNIy ERBELBBI
FORFERSTOEL ; T i ek, = N ) =
ARSI —HETA T3 —HRA0 g, ST ATE A Unityhubd& KUUNityEditor
e A T s 2021.3.5f1%2 4> XM= )ILU TS,
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https://github.com/toppers/hakoniwa-single_robot

Hakoniwa-single_robot project

hakoniwa-single_robot®JA)L 5 4&kk

sdk
common (EV3EFILADT/\RSE)
workspace (1—H57J0%3/. ToppersASPHZI)
unity
assets
single-robot (Unity Project)
(ZOADIANAY (E—BEHELR)

NBED35, ERIAINASINDocker 127+ LI REN., EJLRPE
1TRIRERMIRIEMBIEINE T,
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HEI0ISADHRIYAL X (Athrill)

hakoniwa-single-robot(ev3)DH> T ILOY—-X3— R,
hakoniwa-single-robot/sdk/workspace/base_practice_1/
([CECESNTWE T, CNdToppers/ASPOT7 U —33> JA AT,
aspAARDI— R E, Dockerd> 77 EICFOHECESNTHD. i DworkspaceTA
NAFDFTFHEEEIRFICN D> hENE T,

V—AI-ROZEGEE. ERNICEVIOEELERRBIZOHEIZLET .
ZE1%(3. hakoniwa-single-robotJ4)L4 T,
bash build-app.bash base_practice_1
Z2ETUEINRUEF T, COBR. T FTHEEIL TV EN DD, F&
bash run-proxy.bash base_practice_1
ZEENL THWENDDFT,
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J1-RICESZEMNI IBROER R, ZAIINEHE, VIIEEEOXE
ZRITANENZIIRZ DN ZETENURBZTENC(ERDFE A

hakoniwa-single-robot7O> 17 M. UnityDE1TI7(IALUIZED
UhEIRHENTOER A
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Unity2' 0319 MOVERK

#8iEAsset(single-robot-HackEV-hakoniwa-core.unitypackage)ZDLUTHETE T, (BBt
Release:https://github.com/toppers/hakoniwa-Unity-Package/releases/tag/hackev-v1.0.0 )

<hakoniwa-single-robot®ERIJAIL5>/unity/assets/single-robotIA)L5 %% — AU TIRFF
LTHEET,

Unity Hubm5[3D 170217 bz single-robot |EVSZFRTHARVERRLE T . COFE. JOS 1M
JAIA(E. <hakoniwa-single-robotDERITAI S >/unity/assets/ ML FICVERR T BLI(CLET .

JO>1IMeRE, SEFEDLUUNnitypackagez A > ih—NUET
(XZ1—h5 Assets / Import Packages / Custom Package)

Assetsh'5. Scenes / [ Toppers_Course.unity 1ZFHEE 9,
HA—ZFIUZED. <hakoniwa-single-robot®ERIAINA >T
.Junity/config-proxy.bash Z=£470U%9 . CNTEERDDFEEMTNNET,

p L. —ERBULTHEIT . BEHNEIERCRDIGEE. IXATKTECAMENHDIOTIZEIELET
(ColorSensoriixzMTarget DisplayZzDisplay2(cZ &)

run-proxy.bash base_practice_1 GHIEEILTHE. Oy MHIEIKNMEERLE T
T’TOPPERS 10
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https://github.com/toppers/hakoniwa-Unity-Package/releases/download/hackev-v1.0.0/single-robot-HackEV-hakoniwa-core.unitypackage
https://github.com/toppers/hakoniwa-Unity-Package/releases/tag/hackev-v1.0.0
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AJ'S 19 MDComponent

- UnityOAT 1o ME, #R4 RComponentzBH TEEY
- Transform
- IE-AE-RT-IDERE
- Mesh Filter
- TPIRTEER (BARKCEEMNISGEINTVEY)
- OO Renderer
- LA DERER . BRNICEEARETY,
- OO Collider
- EBAHTEOER. COOR—RMMI5ENTWS AT MI(30

R SADND, ENERIBOUEY , BROEERRE G R BZIFaLL
DOTHULTWET,

- Rigidbody
- YNIBYEHEOTER. COIVR—R MMITSESNTUVAEYNIEEE DR
EHEZTFET, — . BOEARENRDET, J-ADEEREIENILTARL
RUVLDT, AU TVET,
- Material
- BOMEBEZEERLET,
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fEEMDENS)
- J-Z HCEN BRI EY ERELET .

@O EDV')—DenvTHEY) w2, 3D Object>CubelZEIRL ., FHEEMLET . @BENDY XD TransformT., FERDEEANL MBEAZTEIEZERTLET,

—F

- Transform e 3 ¢

REBICEOTHHMEN RS
BENHYES . BERIEZ
EELTRHEBLTIZS,

eeeee

@ORYEAHEE B KL =LV =6 ., YEBER TR ELET,
AVAFDORTEIDAdD ComponentZ:#EIRL. Physics / RigidbodyZz:#RLF T,

Select Children

Set as Default Parent

Prefab

Create Empty
Create Empty Parent

Cube
Effects y Sphere Add Compenent

Physics

' Character Controller
® Character Joint
W Clo

L~ #i = T g
= Configurable Joint

@k T ERDAssetsh 5. Model/Material-1/Materials &EIR L .
BOEEFFEFTRSYT &FOVYILET,

Component

Miscellaneous

- Constant Force
® Fixed Joint

Al Hir int
HH Mesh Collider
@5 Rigidbody

Physics

InTREREYNEMSNEL,




J—-ADZEEY)

- - ADRERIC, RBOMRZEIMNULET,

D EDV)—DenvTHI) v, 3D Object>Cylinder&#IRL . AAEZEBMLET,
(Unity ETIXBEBRBRIEFENT | EXBREHEEE LI, TIRFYER>TRELET)

@FHLWVEZEMNT BIZE. MaterialZ HHRERLET .
Albedox 2y LAT—H—VILTEEDEIZLET,

Select Children Frendey

_____ Audio Mixer
Show in Explorer Lens Flare
@Scale TELVEARIRIZZERL . PositionTRIBEEHEZLET, Open
2<RLMEISA IS 1IN BRDE, BLOTERRENGID, Dette

YEDLSICEE@mMONLHT MIFENMETNET,
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- UnitylSHRTERIN—YDAT 15 MzENN
- EDATS1Y I\’ZE)JD‘BIE&DODUmtyScrlpt (C#£1—R) =B
- BAS(C L\év- —994T0OFEZ (PDU, grpc/protobuf)
- XEUECEDTE
- ev3 rt—athrllI—v850e2m|790)5:}(‘I<‘5

Unity Script HEATE

Ev3rt-athrill-

Controller
? v850e2m
\ (Toppers/ASP

+EV3T/\FS
drlvers PDU ap +Athrill)
(EEDOREX—ZFIEETE.
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ORY MDHRAINA X : Y—A5ifi# Unity(1)

- Assets/Script/PluggableAsset/Assets/Robot/EV3/*
- RobotController.cs : O MEITEIDOI AR
- (Sensor/Actuator) .cs : EATSTIMDORSAN
Y—RY)— g

> EV3Crossing

MR
HackEV 7.1 7

HackEVSkelton
Jeep

Reflection Probes Blend Probes
. o QL
SimpleRobot & L8_Tire
ColorSensor.cs g KEV Right % : -
& env ¢ ¥ Additional Settings
Main Camera o w: o Motion Vectors Per Object Motion
Directional Light )

7 Reflection Probe
GpsSensor.cs.meta L|_ght l_Drobe Qroup - 5 B Motor (Script)
GyroSensor.cs Directional Light (Sub) y ; 3
) Course

EventSystem )
HackEV.meta Walll Z i Material_O_c (Material)
HackEVSkelton.meta f

Jeep.meta

Anchor Override  None (Transform)

£ ColorSensor.cs.meta

EV3Crossing.meta

GpsSensor.cs Dynamic Occlusior v

£ GyroSensor.cs.meta

Led.cs

Led.cs.meta Add Component

Motor.cs neil

Motor.cs.meta
RobotController.cs
RobotController.cs.meta
SimpleRobot. meta
TouchSensor.cs
TouchSensor.cs.meta

UltrasonicSensor.cs

' Io UltrasonicSensor.cs.meta 1 6
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ORY PDHAINA A 1 Y= Unity

RobotController.cs

DoActuation

power_a
power_b

power_c
led_color = ©;

led_color = .pdu_reader.GetReadOps().GetDataUInt8Array("leds")[@];

power_a = .pdu_reader.GetReadOps().Refs("motors")[@].GetDataInt32("power");

power_b .pdu_reader.GetReadOps().Refs("motors")[1].GetDataInt32("power");

power_c .pdu_reader.GetReadOps () .Refs("motors")[2].GetDataInt32("power"); PDUb\B%j_—\‘/ {/{ZO)“E%H&’[%L’\
ERZA41\DSet * RTHET D,

.led =

.led.SetlLedColor((LedColor)(((led_color) & ©x3)));
Edit Angular Limits @
.motor_a U= Con ed Body % RoboModel_Axis (Rigidbody) @
Con Articulatior None (Articulation Body) (O]
.motor_a.SetTargetVelicty(power_a * powerConst); 2”f‘"hm 2 e

xis
Auto Configure Connet v
Connected Anchor X -1.7 Y 3.79979
Use Spring
Spring
Use Motor

.motor_b I=

t Velocity

.rigid_body.drag = ©F;
.rigid_body.angularDrag = ©.©5F;
.motor.force = .force;

o —_ o . - e “g , ,- i
.motor.targetVelocity = .targetVelocity; % I\ 7/{/ \ i < 'j: . P e Uz (UhliE
¢ 4 Limits

) Main Camera

- ?01nt .motor -motor; =JL = é 1,__ 1—5 % ) Directional Light L Brenk Force infinity
.isStop = ; ax ;e 1 L - [_ giRefEction|Brobe Break To Infinity

) Lght Probe Group Enable Collision

Debug.Llog("r sed stop”); Unlty@j_j“:)lbl\ £ Directional Light (Sub)
DTANTAIZRBRT B,
~ON") TOEPERS (22 HElE. COBDFN TPDUISEEHS) 17
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ORY MDHAINL X : Y—A5EfF motor

base_practice_1/app.c
ev3_motor_set power(motor, power)
../Jev3rt-athrill-v850e2m (L F[ev3rt])
/sdk/common/ev3api/src/ev3api_motor.c
motor_command(buf, size) :
[ev3rt]/target/v850_gcc/pil/include/driver_interface.h
extsvc_motor_command(buf, size)

[ev3rt]/target/v850 _gcc/drivers/motor/src/motor_dri.c

ER_UINT extsvc_motor_command(intptr_t cmd, intptr_t size, intptr_t par3, intptr_t par4, intptr_t par5, ID cdmid)
{

\

static void motor_start(int port)

{
int index = port + EV3_MOTOR_INX POWER_TOP;

sil_wrw_mem((uint32_t*)EV3_MOTOR_ADDR_INX(index), motor_power[index]);<: —_ . J:—B —b(”OO))(:EIJ [:77-]:;} L—CL\%)

return;

}

T’ TOPPERS 18
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Oy MDHRIYAX : Y—AE:#E PDU
- /unity/assets/single-robot/core_config.json
- ZPDUBLUVAthrillREDBRRERE . YPOERDI BT —HI1TDESE . TOMERTE

- /unity/assets/single-robot/pdu/**.json EysPduliotoreon
- BT HATERE (5 1BIEK. protobuf)

# **PDUWriter

Unity Script Athrill
- *PDUReader TN -3 =
**Connector/**Method « Athrill i [EAEJIOICRZ S

(EEBERER L. B
7% (UDP, mmapZi&))

By -t 19
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ONY MDHRIRARX : Y—A5ifiE €D

/sdk/workspace/base_practice_1/memory.txt
XEURYITER

ROM, 0x00000000, 2048

RAM, 0x00200000, 2048

RAM, OxO03FF7000, 1024

RAM, OxO5FF7000, 10240

RAM, 0xO07FF7000, 10240

DEV, 0x090F0000, /root/athrill-device/device/ev3com/build/libev3com.so <:| PDU & AEYRNDZEHA

NENTAIET, AthllMSIEAE)IZRZS

/sdk/workspace/base_practice_1/device_config.txt
#defineDISREETEI7M ). PDUTIEE UTIEHBRREERIREN B,

g TorreRs 20
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ORNYMDHRAIVARX - - (&, BLoLEHULESTT JE

I\—ROI7FTINARETINA ARSI )INOMm A DORFEIOGEVWERNNEL RS
Iz, BHEMNMIN\-RILENEWTT ., (FriOEBTTEDER(CHIE. T
Y N IA—LD, E(L——%Kﬂégt(ghbi?)

EFWZ, ECPUSITWANTEZIL—INEIVNTWVBRD(ERIENE BT
9, FO—EIJ-RFZE>THTLIZEL,

B8, ROS2kk(hakoniwa-ros2sim) T&Hnid. ROS ReEwIDL A7 T
HIEIL TLVBEs. AthilIREDIZIZWVSAZE(C/N—YDENMNMTAET .
https://github.com/toppers/hakoniwa-ros2sim
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https://github.com/toppers/hakoniwa-ros2sim
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FEREOIA- S (CCERVERTR50 3=
WGADZEZHFFELTHNET | ! ooy < - n
- FF(ISlackTOEm, EENNBNDZEE,
787y bORFE, RECSHILEEWG Star && Watch ’.L\;i\’.Web"U"'fNZ'C
. FEEWGORIRRREERLES smoLEst | e

- HmBEFECRRU CHEWS

$ FBUSBRRLWELET ! !
TOPPER® , , o,
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