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—~_ OPPERS

Pen Pl
fn rlllu!ddod uHme ystems

U
[FUSIC

BRIy N ETOARIY YIS 1L —SDHER

NA3>-S323b—4

Hll{EKAIE (C/C++)
EV3RT

ASP3/ASP
athrill

ETONI> Bt L CiEER

BigiAiER=CcDIAW :
WISz —AENAO Sz —-HD
1B S I EDARET
-ERBI 1L —-YRDOFRBIE DR T
TDfthdIAL :

Unity)\Wo—S 0585t EAERICHIzOTIE,
FERKFE HRATV=MFED SREREBIR
BLUEBPEDIZBHRESA, AMEAESA,
FEMFEALTHDVEEEEUR,

HackEVOUnity7tyiMNE, ETORICEITERES
LRV WeT — 928 (L TWET.
RITERESOESHSEEEHVRLET.
FeEUAR7 2y NMIETONRD /@K%ﬁﬂiﬁdiﬁﬁbi
FOT, ARASIMFEOSFERIZEL.
I, ZIW’G“JI\(I BAFIBERIBEFRBICIE

-ETONI> I -YTE(CFEEZILSDD (LIREE)) ELCCRATEL.
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(FUSIC

A

B

\\

\\

=Lv.Nl

NA3>-S323b—4

Hll{EKAIE (C/C++)
EV3RT

ASP3/ASP
athrill

ETOMAI> ZeEtge L Tisse

SHhacoJOMNMATD

RIGIBEFIEZBITULET
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Unity/\wor—> 0%t EAERRICHIZD TS,
FIFKE BRAT(TV=MFEED SHEEREZIR
BLUEEEDIMIERRES A, AMTBHEZA,
FEMFEALTHHVEREEU.

HackEVOUnity7tyiMNE, ETORICEITERES
SDRMBOVEWET -4 B(HERR L TVET.
RITEERSDESE(SEBEHOELET.
FRUARTY NMIETOARI> OARBIRIEL (R BNE
IDT, RBICSIMFEDSETSERZE.
Fz, AX7yNE, BAFIBEEIBEEFBCE
TELUTTHIRLIZEL.



Toyohashi OPen Platform

- FBINIB3TOMA T DR
ERTIYRIA—-L
- Windows(WSL), Linux, Mac
-5y CPU
- V850, ARM
UnityEDBEEHR T
- UDP, MMAP

ZEIFLLT OB TD
RISEEFIEZBITUET
-Windows(WSL)

-V850

-MMAP

MMAP(ZUDP&LNES 31—
S FEENEVEVIIERT,
SHEFEAUELU

B AFNETODIDFIDENA O MEBITUET
- WebHY 4 M ETIEIBIEATETORVHENMN Y EFRE R
(COVWTCESEIBIEATEAEVEEYTVET

(1) DEDERAL
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\\\

71

L BEARON Malr> 21 —5908 A FIR

_5EbI(C nﬂi!w)%l——mﬁ’ﬁn) NYEX]
https://toppers.github.io/hakoniwa/single-robot-setup/single-

robot-setup-index/

2. RO NalF> =31 —ADER TG E T
HARNC(ETEBICEESHDFERAEZBITUET

https://toppers.github.io/hakoniwa/single-robot-
usage/single-robot-usage-index/

L
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~9" TOPPERS
' * Toyohashi OPen Platform
for Embedded R

Windows V850%{#

NAd>-9=ab—4~

Bl {EILIE (C/C++)
EV3RT
ASP3
athrill

ROy Ml 2L —5DBAFIR

195 EDFIETT

WSLDA > A=)

Ruby®A > A=)l

athrill 201> A =)L
V850/ORANNAZDA4>A M=)
FEREFEV3RTIRIEMA > O-R
Unity®D4 > X h=)L - FEAER TE
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N Bl 1325 "_
oyohashi OPen Pl:u ninn — ﬁ g

1.WSLDA A ~—IL
| d }

athrill

- WSL1ZA>AM=)LUFET
- Ubuntu 18.04 LTSZMicrosoft Storehs514 > AM=ILUE T

(WA ARIVIEEE(C, sudo apt updateZziTo>THEET
- (FEgcct makezA AN T BADICHEBERDET
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Toyohashi OPen Platform

2.RubyD1> A=)

XS LB I2TOMAT(Eh—IVNASP3TINDT,
RubyDfERNEIHREZDET

$ sudo apt install ruby
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~9" TOPPERS
l * Toyohashi OPen Platform
for Embedded R

3. athrill2D1 > A~=)b

- athrilllZ5—4w NCPUIAKRTF S BEZELESI TR
EETHIFENTVET

1. athrill(#—=5Y FMEKEFEDDFIvI 7D K

$ git clone https://github.com/toppers/athrill.git

2. athrill(A—=7vyMKEFEB)DF v 77 K
$ git clone https://github.com/toppers/athrill-target-
v850e2m.qgit

© Copyright 2020, ESM, Inc



Toyohashi OPen Platform

3. athrill2D1 > A~=)b

- athri
$ suc

athrill

1ZEILRTBIEHIC, gecckmakezA AR =ILLUET

$ sud

- athri
$ ma

0 apt install gcc

o apt install make

ZEILRUET - :

e timer32=true clean <@ %‘?;’é“:m&erf’” Jvave
Ke timer32=true SIHEWNEH T T AL EL

$ ma

EELEEA

- athrillZfEH I 3 (ARIBE IR ELF T

{8 : export PATH=<athrillBt@&J4)L4/Z>/athrill /bin/linux: ${PATH}
bashrcRECEFRLTHEET
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i OPen Platform

4. V8500 INAZDA>AN=)

O vl

-0~ 57d168bs

Verified

Compare v

athrill-gcc(linux64bit v850-gcc/libc.a is original)

.tmori released this on 14 May - 1 commit to master since this release

libc.a reverted to original one.

* Assets 3

@ athrill-gcc-package.tar.gz

[§) Source code (zip)

[§) Source code (tar.gz)

https://qgithub.com/toppers/athrill-gcc-

v850e2m/releases/tag/vil.1

© Copyright 2020, ESM, Inc.

HlfEALIE(C/C++)

EV3RT

ASP3

225 MB


https://github.com/toppers/athrill-gcc-v850e2m/releases/tag/v1.1

NA4Ay->=ab-F

T’ TOPPERS

4.V850FYOR T /DA ANl [T

ASP3

athrill

-A9>0-RUIEDDINA %8R, JE-ULFET
O —ERREU) W —SRICEBICEREI7 I D HEDES
$ tar xzvf athrill-gcc-package.tar.gz

$ cd athrill-gcc-package/

$ tar xzvf athrill-gcc.tar.gz

$ sudo mv usr/local/athrill-gcc /usr/local
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Real-time Systems

5.58FERAEV3IRTIRIENDAYI > O—R

cloneg2igrf(d, LLTOLSIC athrillkECTAILSBE
JETERUTZEL).

| ---athril
| ---athrill-target-va5@e2m
L. _evirt-athrill-v856e2m

$ git clone https://github.com/toppers/ev3rt-
athrill-v850e2m.git

© Copyright 2020, ESM, Inc.
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Real-time Systems

T’ TOPPERS

HIENLEE(C/C++)

5.58FERAEV3IRTIRIENDAYI > O—R

athrill

- SEWEAITREVIHIEZ US> 0-RU, FEEEV3RTIRIE
(CIE—-UZFT
H> T 7T Dclone

$ git clone https://github.com/toppers/hakoniwa-scenario-
samples.qgit

JE—Jz
hakoniwa-scenario-samples/single-robot B FOETOIAILS

JE—5¢
ev3rt-athrill-v850e2m/sdk/workspace fc F

© Copyright 2020, ESM, Inc.



T’ TOPPERS

6. UnityD1> A=)l

Unity®/{—>3>(FUnity 2020.1.0b9 (64-bit)LAB%
A ARV TKIEE0)

Open Project (busy for 13s)...

Initial Asset Database Refresh
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T’ TOPPERS

6. Unity®DA1> A=)l

7ty bhOAI>0-REULET
- single-robot-HackEV.unitypackage
. https://github.com/toppers/hakoniwa-Unity-

HackEV/releases

- ev3rt-simple-robot.unitypackage
- https://qithub.com/toppers/hakoniwa-Unity-

SimpleCar/releases

© Copyright 2020, ESM, Inc.
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3 TOPPERS

Toyohashi OPen Platform
for Embedded Real-time Systems

6. Unity®DA1> A=)l
Unityzitc8iL, R0 10N ERUE T

4 Unity Hub

& unity

L]
s
S
I—Q-I.
i
2l

a dZ3°F

Il
A,
\/
pN|
i
J
<

JOozx ok

—— -
0Tz RA

check_for_v1.0

check_robocon2

check_robocon

ETRoboconSimulator

test_latest_version

Unity /{—=-3 2/

2019.3.41

2019.3.4M1

2019.3.4f1

2019.3.41

LA ~oEfl

EREBOTSvY..

FEEEOTSv..

EREROTSv..

ERBOTSvY..

FRIERL

-

BEEF 1

a few seconds
ago

9 minutes ago

43 minutes ago

5 days ago
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T’ TOPPERS

6. UnityD(1> A=)

)\ =204 >ik—k
- Unity OXZ1—hm5, [Assets|=I[Import Packagel=

[ Custom Package:--- 1&3#IRU, {EE® unitypackagedy
AN %EAIN—RUET

T —
I -« ColorSensor.cs P N
e .« Ev3Actuator.cs HE
I - Ev3Motor.cs [HEW|
¥ « BEvV3Sensor.cs [
I - GyroScope.cs FHR
il -« IoBufferParameter.cs oo v
(] (ione ] (impor]
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Toyohashi OPen Platform

6. Unity®DA1> A=)l

Project/Scenesfic F(CToppers_CourseéL\o>—>hENNE
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Toyohashi OPen Platform
for Embedded Real-time Systems

6. UnityD#JERESTE

221 —23VICEDBREZLET
- Unity OXZ1—/n5, [Editl=IProject Settings]%ziERL
x9

Time | Fixed Timestep Z 0.001(C, Time Scale Z 0.6(CGEXTELEFT

Project Settings

© Copyright 2020, ESM, Inc.
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Toyahnsh: l:lllan Pl.llinnn

6. UnityDHJEH

—}'[_,::':l

o> AL

223N TEZUET
- Unity OXZ1—h5, [Editl=[Project Settings%i#&iRL

x99

Freset Manager

Script Execution Order
Tags and Layers
TextMesh Pro

Time

WX

Texture Streaming

Shadows

Shadowmask Mode
Shadows

Shadow Resaolution
Shadow Projection
Shadow Distance

Shadow MNear Flane Offset
Shadow Cascades
Cascade splits

Quality | Other®VSync Count %Z Don’t Sync ((E&EULEYT

U
| Distance Shadowmask ™
[ Hard and Soft Shadows L) |
| High Resalution ™
[ stable fit ¢ |
150
=
| Four Cascades ™

Other

Skin Weights 4 Bones ']
| MSync Count Don't Sync 2

LOD Blas

© Copyright 2020, ESM, Inc.
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i OPe m
fou ibedded Real-time Systems

6. UnityD#JERESE
331l -3 DBIEAT(MMAP)CENS

SNIEZUET

Unity OXZ1—H5, [Edit]=[Project Settings|zi&RUFI

Other Setting®Scripting Define Symbols (C"VDEV_I0_MMAP”

Player -
==
LEXTELE T

“QProject Settings =0 X
Audio Plager .E 3o,
Editor CripTng gackena Mano Ha
Graphics Api Compatibility Level® MNET Standard 2.0 M &
Input T++ Campiler Configuration Release :
Fhysics Use incremental GC (Experimental) -
Physics 20 Disable HW Statistics* U
Preset Manager Scripting Define symbaols
Quality VDEV_IO_MMAP
Saript Execution Order Allow "unsafe’ Code -

Tags and Layers
TextMesh Pro

s

Active Input Handling*

Optimization

[ TSN TR [P S | T PR

Input Manager

(1) ANUkBER, h-YNESITREVTUIZRL, SFERENRIRENREEN BT
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6. Unltyd)i‘ﬂ

—}'bl:':l

oM AL

2123 0OEER N (MMAP)ICREANZRTEZLET
Unity ®OHierarchytf 1—(CTCRoboModel_3Z:&RULFE T

BRI 3L, BEEADInspectorE1—(C[EV3 Sensor (Script)]
E[EV3 Actuator (Script) IhN&RRENET

= Hierarchy

+ - a- All
v € Toppers_Course
(1) Main Camera
() Directional Light
(11 Reflection Probe
() Light Probe Group
(1) Directional Light (Sub)
¥ () Robot
7 RoboModel_3
71 Course

(1) Red
(1) Blue

(1) Green

i

Y

Y

# + EV3 Sensor (Script) e =t
Script EV3Sensor

Filepath

# « EV3 Actuator (Script) @
Script EV3Actuator

Filepath | ]
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6. Unltyd)%ﬂ HETE

>Z1b—33>01BERN(MMAP)ICREAN s EZLE T
BIEADINnspectorE 1—(CT[EV3 Sensor (Script)]&[EV3

Actuator (Script)]®FilePathicmmapI74ILD#Exd)\ A% A 1]
LET

’HTOPPERS <Y
N

B line_trace X

= : sl ¥ # v EV3Sensor (Script) @ i+
B appc 2020/06/" Script EV3Sensor

B appcfg 2020/06/" Filepath | rkspacelline_trace\unity_mmap.bin
- app'_h - ¥ # ~ EV3 Actuator (Script) e i
. athrill_mmap.bin

B device_config.txt 2020/06/" Script EV3Actuator

B device_config_mmap.txt 2020/06/" Filepath rkspacelline_trace\athrill_mmap.bin
. log.txt

B Makefile.inc 06/ _ ] .

T e EV3 Sensor(c(Eunity_mmap.bin’Z,

B memory mmap.xt EV3 Actuator(c(Eathrill_mmap.bin

B unity mmap.bin 2020/06/ @%@j\jj \"Z%ljj basg—
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EHROh Nell 3> =1L —ADfE

Windows V850%fEMI3BEOFIATY

EV3HIEIT O3 LDEILR
Unity®>Z1L —ADicEh
athrillOfC &)




T’ TOPPERS

1.EV3FIHT O 3 LDE)L R

WSL_E Tev3rt-athrill-v850e2m/sdk/workspace (C
REILE T

TEEONRTEIRUET
$ make img= <7JUT—33>TA4)5%> clean
$ make img= <7JUsr—->3>JA)NF&>

© Copyright 2020, ESM, Inc.
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Toyohashi OPen Platform
for Embedded Real-time Systems

2.UnitydD> =1L —ADicE)
- UnityQEIE LT, ETMI>Z2TFUET

ckev-demo - Toppers_Course - PC, Mac & Linux Standalone - Unity 2020.1.0b11.3880 Personal [PREVIEW PACKAGES IN USE] <DX11=
dit Assets GameObject Component Window Help

& | ¥ P [Slcenter

4t Scene

N R N eI

'€ Toppers_Course

) Main Camera
() Directional Light
) Reflection Probe
[ Light Probe Group
(1) Directional Light (Sub)

» (7] Robot
) Course
71 Red
) Blue
() Green

was
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2.Unityd> =1L —ADiECE)
 FEOLSE, BEAIVEDDET

e B At GaneCbict Congoment Wedow  Help
ey
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Toyohashi OPen Platform

3. athrillOFEE)
. WSL_E Tathrill&i28L, 31— #BaLES

- ev3rt-athrill-v850e2m/sdk/workspace/ <7V —373
SIOANA> (CBELT, UTOIN REETUET

[BEHFXIMMAPDIZE]
$ athrill2 -c1 -t -1 -m memory_mmap.txt -d
device_config_mmap.txt ../asp

[l 10X RAKEII T2 22— 23V HERITTES |
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Toyohashi OPen Platform

for Embedded Real-time Systems

3. athrillDcE)

- I BEWSLETU T OXvE—IhHhENn, Unity LD
EC, EV3oOmy M EIEiasHFET

core id num=1

ROM : START=6x8 S5IZE=512

RAM : START=8x5ff780@ SIZE=10248

E1f loading was succeeded:@x8 - 8xfdb8 : 63.36@ KB
ELF SYMBOL SECTION LOADED:index=22

ELF SYMBOL SECTION LOADED:sym_num=964

ELF STRING TABLE SECTION LOADED:index=23

athrill device func_call-exeef7444

T’ TOPPERS

TOPPERS/ASP3 Kernel Release 3.2.8 for V858-ESFK3 (Nov 6 2819, 16:56:14)
Copyright (C) 20@0-2083 by Embedded and Real-Time Systems Laboratory
Toyohashi Univ. of Technology, JAPAM
Copyright (C) 2884-2817 by Embedded and Real-Time Systems Laboratory
Graduate School of Information Scisnce, Magoya Univ., JAPAN

brick_dri initialized.

Powered by TOPPERS/HRP2Z RTOS
Initialization is completed..
System logging task is started.
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~o== TOPPERS <Y
R a3

T'_
[TEANE]
HIEP I —232(C8D, HackEVAZA4>2 N —ALFT .
FETICENS-I-REEREBELTHD, SE7ZITUT—23>0@BH#ICED, IR/RR/ZLELET.
o hE, & E, 5 F1E
[Unity] [Athrill]

Chagal [0Chagal | F make start

> “m Preview Packages in Use w n Account ¥ | Layers * | Layout =

# Scene |

| Shaded v |20 || @ | W < v @0 ||~ % (Wi > | Gizmos | ¥ | o Al

..

W ke x|me
EZa HackEV(DUnltyTE‘JI\(zt ETORIEITEESIDRBEVRWET —42BI/ERR L TVET.
: >,= RN = = —— EITEERDESRISEREHLET.
Unity@> =1L —2348/% 1 Smsec i oGty MAETOR Y OABEBL A RANETDT, ADlCBHITFEDS AL,

7 TIT—2aVEHER 1 10msec Fr, Artybg, BEARIREEEERBCREL TR,
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SiaE - FFs0 A

Unity)\Wo —S OFEETEAERRICHIOTE, FEITHRAKRZFE RRATA V=M S
S EBREZRSSOFEBEOHRERESA, RAJAESA, TEMFESA
(CTHRDVIZIZEF UL,

HackEVOUnity 7ty hME, ETIRIDEITEZEESIDIREVLEWET —5%
BIERRULTVWET. EITEESOEIRORBSFVLET.

EEUART7 Yy MIETORID DATIRIZE(FERDEIDT, ABICSIFED
HETEETIEN. e, K7y, BAFIBRZEIEEFABCEELT
CFIRTIZ20N,

AERE, 1=7¢ 70705 -XFZZOBEES AN R S —EROED,
1=54 77)05—XFEZDOREESHERELTVWBEDTEHNEEA.
ARER(THEFH N Unity OEFEIE—E ([CSFNS Unity OEEREIEIE
AT, 1574 77)05—-XF(FZOXEPRAMDE < (CFRTE I R ESD
BRI IEIETY.
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