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cmp Use Case .~
Application layer
‘ Application program {]
> (@) (@) (@) (@)
Oren€l
Event Timer Ej AL Component {] HAL Component E]
for Product A of for Product B of
Device Wendor A Device Vendor B
Device
Actuator A of Actuator B of Sensor C of
Device vendor A Device Vendor Bl Device Vendor C

—REEEA

& @irdUAT LR HS

Japan Embedded Systems Technology

© Japan Embedded Systems Technology Association 2025

Surfacef@

Device[Z




OpenEL® 3.2 {+#%

class Common
Hinterfaced ‘ .
HALObserver Linterface?
4enumeration ‘ ‘ TimerObserver
RetumnC ode +  notify_errorsoorce: HAL Component, erorid: Integert woid — N 3 -
ALK +  notify_event(zource: HALUComponent, event id: Integer} void | +  notify timer(even tTimer: EventTimer} weid |
HAL_ERROR A ,-'7\
|
| |
1 |
HALL HAL Component EventTimer
o s ¥ i
B T e 7 ?n??rﬁi’g‘setr'[mo i bserver [0.+] - cbsenerlist: TimerObserver [0.4]
= instancald: Integer £ il 7 7 7
AddOb: timerOb: < TimerOb: RetumCod,
B o +  dddObserveritarmet; HALObserver) RetumCode + Hemu:g?;(rden:tinesrgggmé:eﬂmﬁ?:&mﬂ‘xtuméme
= vendodd: Integer +  Finalize(k RetumCode +  SetEventPeriod(zventPeriod: Integert Retumiode
+ GetF'mD?rlv(DmDert\c I;\'Ooertv*l FietumCiode +  StartTimer(: RetumGode
+  GetTimeltime: Integert) RetumCode +  StopTi FieturmCod:
[— + IO FetumCode coTierh RetimE e
Property +  Relnit} RetumCode
+  RemoveObsenertarget: HALObserert ReturnCode
= devicahlame: Strine
- functicnList: String [0.¥]
Sensor Actuator
= walue: Real [00F] frdered) I | - value Feal [0.#] fordered}
* p
+  GetTimedvalueliztiout value: List<Feal>*, cut time: Integert, cut num Integer} RetunCode i T+ Getvalueout value: Realt, in command: enumt RetumCode
+  Getwalueliztiout value: List<Real>, out nom Integert RetumCode +  Setualuein value: Real, in cormmand: enuml RetumCode

HABURAFLRHGS
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OpenEL® 3.2 {+#%

sd Execute synchronization processing

Application

eventTimer EventTimer

actuatord: Actuator ‘ ‘ actuator? Actuator ‘ ‘ actuattord: Actuator

I
SetEventPericdleventParicd: Inteperk RetumCods
e

T
StartTimen(t RetumCode

T
1
loop :
=
|

notify_timerevent Timer : Event Timer)|

Setualuetvalue: Real, command: enumt RetumCaode

]

|
Setualuelvalug: Real, command: enum RetumCode

' I
Setualue(wslue: Fesl, command: enum RetumCode

opt

notify_ewentizourcs | Hal Component, event.id: Integer)
[The actubthe has reached the targe{ walue] ™

notify ewentisource : HAL Component, event jd: Integer)
T

-—{-

I
notify sventlzourcs : HALComponent, event jd: Integerd

x ——

breal

Lat tHf fnd of symehronization cintrol]
StooTimer(: FetumCode

T
|
|
:
|
|
|
!
:
|
|
|
:
5
:
|
|
i v
I
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|

B e e R o 1 1 et e |
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] OVR—RUMEE

HALRETURNCODE_T HallnittHALCOMPONENT_T *halComponent);
HALRETURNCODE_T HalRelnit(tHALCOMPONENT_T *halComponent);
HALRETURNCODE_T HalFinalize(HALCOMPONENT _T *halComponent);

HALRETURNCODE_T HalAddObserver(HALCOMPONENT _T *halComponent, HALOBSERVER_T
*halObserver);

HALRETURNCODE_T HalRemoveObserver(HALCOMPONENT_T *halComponent, HALOBSERVER_T
*halObserver);

HALRETU)RNCODE_T HalGetProperty(HALCOMPONENT T *halComponent, HALPROPERTY_T
*property);

HALRETURNCODE_T HalGetTime(HALCOMPONENT_T *halComponent, int32_t *timeValue);

u ARV IAT—
HALRETURNCODE_T HalEventTimerStartTimer(HALEVENTTIMER_T *eventTimer);
HALRETURNCODE_T HalEventTimerStopTimer(HALEVENTTIMER_T *eventTimer);

HALRETURNCODE_T HalEventTimerSetEventPeriod HALEVENTTIMER T *eventTimer, int32_t
eventPeriod);

HALRETURNCODE_T HalEventTimerAddObserver(HALEVENTTIMER T *eventTimer,
HALTIMEROBSERVER_ T *timerObserver);

HALRETURNCODE_T HalEventTimerRemoveObserver(HALEVENTTIMER_T *eventTimer,
HALTIMEROBSERVER_T *timerObserver);

—REEEA
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[ E—2—H{H

#define HAL_REQUEST_NO_EXCITE (0)
#define HAL_REQUEST_POSITION_CONTROL 1)

#define HAL_REQUEST_VELOCITY_CONTROL (2)

#define HAL_REQUEST_TORQUE_CONTROL 3)

#define HAL_REQUEST_POSITION_ACUTUAL (5)

#define HAL_REQUEST_VELOCITY_ACUTUAL (6)

#define HAL_REQUEST_TORQUE_ACUTUAL [@)]

HALRETURNCODE_T HalActuatorSetValue(HALCOMPONENT_T *halComponent, int32_t request, HALFLOAT_T value);

BiRAE/ E. BEAEE/RE., BEMNLIFEFTEIEHESES. KAVIFFIERBTHY, E—4ABREICRZET HFETIF L. T4
A EREICEET D1, BEAAVYRAFENEEICE, BRENEHINS T4 BREICFZELI-T LS, HALObserver ZEALTT7 T
Vr—a @licBRENS =120, COBEMIT, HEMG BRERMEICEZELISEEOARTEING CO=0, RAVYREERMEIMFUHL, BERENE
PFEN5EI12E, REUEE BREZRELLAVYRITHIEL-BRADOATHNS.

HALRETURNCODE_T HalActuatorGetValue(HALCOMPONENT_T *halComponent, int32_t request, HALFLOAT_T *value);

WEE—FORA[E/ME. RAARE/EE. BEMNI/ NERETS .
RAEENAETERVERDOG ST, EEEDLLITIEREZRT.

RIE Bifi[rad] Efz(& [m](& &L
RE Bifi[rad/s] F1z(& [m/s] (B REHR)
LY BGIIN-m] FE 21 [N] (B SR

—REEEA
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N
n oY —AND
HALRETURNCODE_T HalSensorGetValueListtHALCOMPONENT_T *halComponent,int32_t *size, HALFLOAT_T *valueList);
oI SEEIRET S

HALRETURNCODE_T HalSensorGetTimedValueListtHALCOMPONENT _T *halComponent,int32_t *size, HALFLOAT_T *valuelList, int32_t
*timeValue);

oY —hoELRMERERGET S
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CHAD ¥ : Windows GUIZ T Dl &

CHAD X2 LY Windows DGUIT 7)) THOpenELD F A AT HEIZ !

Adachi, 2021/07/1517:35:16, CO2 - 693, Temp : 28, Humid : b5

Fujimino Not Found Data
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BEEEETRERYINITT TSN I+—LEiTEE) &

»

(] NVIDIA JetBot® &N
. Vendor IDME NN (0xB : NVIDIA)
. Product IDM3E NN (0x1: JetBot)
. Device Kind IDD3EH0(0xD : &Eifit
toH—)
[ | OpenEL®OVR—AR U MDIEMN
. LEDTARTLARZ47\ NXP
PCA9685 (E—4A—l{#)
. EiRmtoH— TIINA219(/\yT
1) —BZ1R)
u ROS2(Zxf it
. OpenEL/—F
(Publisher/Subscriber)® B0
o BAES.ATERERERcm]. IE

[B] 5 E [deg]
[} RQSZI:%FE L7=docker{4 A— M 1E
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EERRE

RGNy T)—DEER TZRIML TE—F—DEEREZHIHI S L AHE

B i [B] 855
-151'r~151'r[rad/s] BREEV]

) @ nakamura — jetbot@ -4gb-jp45: ~[upwin hnologylopenel-devlsa...\ . 3 o
timer 50 , 50 , 6: 35.565 35.565 0.000 11.916 0.000 0.000 [jetbot@nano-4gh-jp45:~/upwind-technology/openel-dev/sample/NVIDIA-JETBOT$ ./samp]
timer 51, 51 , 6: 36.099 36.099 0.000 11.916 0.000 0.000 le D

timer 52 , 52 y 6: 36.622 36.622 0.000 11.916 0.000 0.000

timer 53 , 53, 6: 37.134 37.134 0.000 11.916 0.000 0.000

timer 54 , 54 , 6: 37.635 37.635 0.000 11.916 0.000 0.000

timer 55 , 55 4 7: 38.124 38.124 ©0.000 11.900 0.000 0.000

timer 56 , 56 , 7: 38.602 38.602 0.000 11.900 0.000 0.000

timer 57 , 57 4 7: 39.067 39.067 0.000 11.900 0.000 0.000

timer 58 5 58 , 7: 39.521 39.521 0.000 11.900 0.000 0.000

timer 59 ,, 59 , 7: 39.963 39.963 0.000 11.900 0.000 0.000

timer 60 , 60 , 7: 40.393 40.393 0.000 11.900 0.000 0.000

timer 61 , 61 , 7: 40.810 40.810 ©0.000 11.900 0.000 0.000

timer 62 , 62 , 7: 41.215 41.215 0.000 11.900 0.000 0.000

timer 63 63 , 7: 41.608 41.608 0.000 11.900 0.000 0.000

notify_i eventzala e - ==

Charging. jﬁ':':'*ﬁﬂ]

notify_event20la : 2 - —

Charging completed. ?Eaf' 5= ( 1 ZVHJ:) @%ﬂ X
timer 64 , 64 , 8: 41.988 41 988 21.546

timer 65 , 65 , 8: 42.355 42.355 0 174 12 356 21.546 1 756

timer 66 , 66 , 8: 42.709 42.709 0.174 12.356 21.546 1.756

timer 67 , 67 , 8: 43.050 43.050 0.174 12.356 21.546 1.756

timer 68 , 68 , 8: 43.378 43.378 0.174 12.356 21.546 1.756

v REE[V]
BAHW] EFi[A]
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BIR A B A GitHub CIE S — &[N BE

« M5Stack BALA2. EV3. JetBot[a] [T EIEE/NF !
o BAREBLAHRELSICZ, REAKEOF2—F)TILEHEM
» https://github.com/openel/openel

ese @ © + comaigtnubio oo+ @ ese M- < © < gbcom o+ 8

@ openel/openel rwie Odotbestons VR 2 w2

Ooode Osses I Plreauests O Actons [ Poecs Dk O Secuty L nsohts

P mastr < P 2oanctes Ozt core [EZE Ao
OpenkL(Open Embecied Libray) 53
) bon-nakamura Merge pul eauest 1 rom openeldeveiop sosrsss o2 2021 Dcomns  uniled API(Applcation Programming
Intetace)fo actuatos and sensors.
OpenEL = socumentaton A OvenL. Specticaton 32 apanese ten 7monis o0 Thespeciicaions andimplementation
- ke Modified typo 7momaingo | vm bean cavelopad by ASALlapan
OpenEL(Open Embedded Li \ppl actuators s i Embedded Systems Technology
and sensors. and by JAsAGapan o [—— dyewsao Association) s 201
Embedded systems Technology Assocition) since 2011 - ey privayiig IR
As of October 30, 2021, version 3.2 s availble 0 vesmse [r—
O rerovema Ay
1. Scope 0 eadme
= README.md @ 85D-3-Clause License
This specification specifes OpenEL, which defines the minimum common APApplication Program
OpenEL © 1uacnng
. Model (i) of a © 2
LayeriHAL P least the ollowirg devices:
« Sensors In addition to specifying the actual, normalized measurement, sensor kind and unit Documentaton’s i thewid: o jaa orpfopenciban_Page o—
of measure shall be provided. X
« Actuators. G d shall be About this document © 1820 Qo
provided
vrsion 31
n addiion, th he Pltform based on the
HALPIM. aims. has Package contents

any concern about.
by standardizing the API of these devices. ol e ol

i
Target readers of this specification include: e
i d " hekoueond (1o 1)
. andits conformsto

the OpenEL. nclude -~ Header fles for OpenEL

—REEEA

#HiAd> 2 AT I\ il 1 2=

Japan Embedded Systems Technology Association




BB R A dockerhub TIAS— % IZ 2B %

* ROS2&tYNT VT FEHDJetBot ., . V
I'ﬂ (TDOCker{} ~\~€/\Fﬁﬁ | ¢ G @ hub.docker.com/rjopenelfjetbot » ma o 20

« JetBotlZAHO—K9 571211 T,
'd'(°l:0penEL7ﬁ§$|]FHE_|'ﬁE ! openel/jetbot * ® puis 1

« OAUINRAITE | s —

¢ ROS2ZFEFL TAYE—T%F
Publishd 471217 TJetBotHhAEH{E !

Docker Pull Command

* https://hub.docker.com/r/openel/j o
docker pull openel/jetbe [[]
etbot Open the first terminal window
- 1. SSH into Jetbot
§ 33h Jetbot§192.168.xcx.yyy
2. Pull docker image
¢ docker pull openel/jetbot
3. Run docker image
§ docker run -5t --nane Ui ros2_foxy -h nano-4gh-3pas --device /dev/ide-1 ubuntu_uti
4, set the jethbot number
—BEBEEA
G HirH AT LRGBS

Japan Embedded Systems Technology Association

DockerAf A—< M {# LA (Subscriber) Z

Open the first terminal window
1. SSH into Jetbot

$ ssh jetbot@192.168.xxx.yyy
2. Pull docker image

$ docker pull openel/jetbot
3. Run docker image

$ docker run —it ——name uti_ros2_foxy —h nano—4gb—jp45 ——device /dev/i2c—1
ubuntu_uti:20220119 /bin/bash
4. Set the jetbot humber
root@nano—4gb—jp45:/# cat /home/jetbot/dev_ws/src/openel_pubsub/openel_subscriber.yaml
/openel_subscriber:
ros_parameters: jetbot_number: 1 <——— Change this number to the one which you want to use.
use_sim_time: false
5. Set up ROS2 environment

root@nano—4gb—jp45:/# source /opt/ros/foxy/setup.bash
root@nano—4gb—jp45:/# source /home/jetbot/dev ws/install/setup.bash

6. Run OpenEL package

root@nano—4gb—jp45:/# ros2 run openel_pubsub openel_listener ——ros—args ——params—file
/home/jetbot/dev_ws/src/openel_pubsub/openel_subscriber.yaml
[INFO] [1642562106.391263209] [openel_subscriber]: My jetbot_number: 1

—REEEA
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Dockerf A —< M {E LV (Publisher) Z

1. SSH into Jetbot
$ ssh jetbot@192.168.xxx.yyy
2. Connect to the running container
jetbot@nano—4gb—jp45:"$ docker exec —it uti_ros2 foxy /bin/bash
3. Set up ROS2 environment
root@nano—4gb—jp45:/# source /opt/ros/foxy/setup.bash
root@nano—4gb—jp45:/# source /home/jetbot/dev_ws/install/setup.bash
4. Send the command to control Jetbot

By publishing the array [Jetbot number, forward / backward distance (grain size: 3 cm), turning angle (grain
size: 3 degrees)] in / openel_topic, the specified Jetbot will operate.

root@nano—4gb—jp45:/# ros2 topic pub ——once /openel_topic std_msgs/msg/Int16MultiArray
“{data: [1,3,3]}"

publisher: beginning loop

publishing #1: std_msgs.msg.Int16MultiArray(layout=std_msgs.msg.MultiArrayLayout(dim=[],
data_offset=0), data=[1, 3, 3])

The log is displayed in the first Terminal, and the JetBot is working.
[INFO] [1642562229.934486853] [openel_subscriber]: I heard: 1,3,3
Move:3[cm]
Turn:3[degree]
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$ T IS E () SEMB1401 ~ D35 &

® 00 B semBuO| o vEs x  + iz
& C A EE&hTuWaEE | shimafuji.co.jp/products/941 o % » 09
o
SHIMAFUJI BEEE Y—ER ECPETAN ) IR RAEE EE T @

RaRE

ryF > BREHR > SEMB1401

XA O iR — R

SEMB1401

SBEV-RZ/V2L
loT-Engine RZ/T1

R-IN32M4-CL3
(SBEV-RIN32M4CL3)

FERLILFYATIL Y FO=Z 24ETr3> (RZ/T1)
Z##H U icloT-EnginefBOCPUEY 2 —ILTY,

VIORITZfEALT. CPUATRLT. £RY—7¥ADI2C
R-IN32M3 Module

BEE8F v RILERIC
Evaluation Board BAEEHETROTT S M TEXY,  (400Kbps THM
(SEMB1320) 1% CGEETRE)

LT 7— 9 £USBPWIFI/WI-SUNEMT L TH —/NCERE

RZ/A2M Eva-Lite i
TECENTEERT,

96v-0A

Ri2
SEMB1401-3 SHIMAFUJl bEP‘B 40
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@ b3 - Toppers_Course - Windows, Mac, Linux - Unity 2021.3.7f1 Personal <DX11> - o X

File Edit Asseis GameObject Component Robofics Tools Window Help

o Game

v Displayl v 16:3
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loT-Engine + OpenEL OrenE€EL. %

B [oT-Engine RZ/TI(RIVUE
B ((#8))SEMB1401)

B OpenELDAPIZ{ERLTI2CE p
SN ILEREEH—D{E o
mEL, U7 ILAALTLCD
[Z5R7R

B SEMB1401 CTEEIREIZ RN
L1-1& & . UART TWiFi Module
(238 %0

B WiFi Module 5’25 F (Azure
IoT Hub) ~ @40

06 GIT+0000 (BAREES)"

55 GT+0000 (B #1H:ERT)"

44 GIT+0200 (EAEED5)"

. ERRBZRIL=D. V5I7FIZEH

WiFi Module loT-Engine Base Board Grove Ext. Board Grove Modules

esp-
Higed AR RE
RZ/T

ver BPASAT
LOWPAN

Wi-SUN Module
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LEGO Education SPIKE Prime~ @ %t it 7

B SIAEE(EOHE) (. ETARIVETIK
(HackSPi) M Raspberry Pi4 (OS:Linux) [ZXF it

u SH6EE (ADENE) (X, ETARIAVETK
(HackSPi) @ Prime Hub (OS:spike—rt) &
PUP(Power Up)T /N R (E—4 ., ) 125G

B OSHEA-TH. OpenEL APIZFERAT 5&
XIEECSA L —RTAT S LD ENE

=y

eelinaan s B RETRRA Lu 2 ERLLE
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SARL—RTOSSLOFI Z

#include "openEL.h"

/* HALOVR—RIb */
HALCOMPONENT_T *halMotorel;
HALCOMPONENT_T *halMotore2;
HALCOMPONENT_T *halMotore3;
HALCOMPONENT_T *halSensore1l;

/* TO—RIVER */

HALFLOAT_T velocityleft=0, velocityRight=0;
HALFLOAT_T target_value=30;
HALFLOAT_T target_velocity=25;
HALFLOAT_T colorsensor_value=90;
int32_t size=0;

HALFLOAT_T Kp=0.25, Kd=0.1;
HALFLOAT T diff[2]={0};

/¥ ZAVRL—REARY (BERRY) */

void LineTrace(intptr_t exinf)

{
HalSensorGetValuelList(halSensor@l, &size, &colorsensor_value); /* Ht Y DEEIWE */
diff[0]=diff[1];
diff[1]=target_value - colorsensor_value; /* BiZ{ELDERD */
/* PDRIHE */
velocityLeft = target_velocity - Kp * (target_value - colorsensor_value) + Kd * (diff[1] - diff[e]) / @.1;
velocityRight = target_velocity + Kp * (target_value - colorsensor_value) + Kd * (diff[1] - diff[e]) / ©.1;
HalActuatorSetValue(halMotor@l, HAL_REQUEST_VELOCITY_CONTROL, velocitylLeft); /* EE—AZIZHES */
HalActuatorSetValue(halMotor@2, HAL_REQUEST_VELOCITY_CONTROL, velocityRight); /* BE—ZIZHES */
}
—mAEEA
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FAVL—R TR S5 LD

void Main(intptr_t exinf)

{

/* HALAVR—RUEDIER */

halMotor@l = HalCreate(0©x00000001, ©x00000009, 0x00000002, 1); // LEGO-SPIKE-L-Motor Left Wheel
halMotor@2 = HalCreate(0©x00000001, Ox00000009, Ox000VVV2, 2); // LEGO-SPIKE-L-Motor Right Wheel
halMotor@3 = HalCreate(0©x00000001, ©x00000009, 0x000VV0V2, 3); // LEGO-SPIKE-M-Motor
halSensor@l = HalCreate(©x0000000B, ©x00000009, 0x00000V2, 1); // LEGO-SPIKE-Color

/* HALAVR—F U b OMEE */

HalInit(halMotorel);

HalInit(halMotore2);

HalInit(halMotore3);

HalInit(halSensorel);

sta_cyc(TRACE_CYC); /* FEIHASRV%EE) */

while(1) {

slp_tsk(); /* BARYESUSPENDIREEIZEFS */
}
/* HALAVR—RU DT */
HalFinalize(halMotorel);
HalFinalize(halMotore2);
HalFinalize(halMotore3);
HalFinalize(halSensorel);
/* HALOVR—R U DHIBR */
HalDestroy(halMotorel);
HalDestroy(halMotore2);
HalDestroy(halMotore3);
HalDestroy(halSensorel);

exit(0); G A b URF LGS
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B iR Ef o
B e TIL—L s SIS

—REEEA

& @irdUAT LR HS

Japan Embedded Systems Technology

© Japan Embedded Systems Technology Association 2025




El BRARZEA DX I

—REEEA

G H_AH AT LEHGRS

Japan Embedded Systems Tecl

© Japan Embedded Systems Technology Association 2025

EEEA~ADIRE 7

B SRIZFXREFFIEORENSITEEIRILTF—FHBEESEIL
HAEDIHESEEIITERE

B T4 546 ZRGIEATLRIFITIZVYRNIA—LIZET
SEFIZELE]

B T—IE RN T—IFN LR AR GEEROZERGIES AT L
waéiﬁa“éf:&bwlowv/w:r LDEEZEM,
ISO/IEC 301613/1)—X(IoT Data Exchange Platform)MDEIRfizAE &L
T. B ERHFIEBEZHAETHESIEIZKY, Fl# AT LD
=fRiERarER,
T—XT0F v AVRATI—ARVEEARXDEEFEREEHFET 5,
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ISO/IEC 30161 IoT Data Exchange Platform @,“

Eﬂflpﬂfnl‘s loT DEP ‘ ISO/IEC 30161-1
Sensing & Control devices End points STANDARD

Servers

Service
A

Service
B

ISO/IEC 30161-2
INTERNATIONAL S

. . STANDARD
Conventional network

cquipment ~ Data flow for Service A .
loT DEP <::> Data flow for Service B s

loT DEPZEE AR YT — VB OEXE
5| AT : https://lwww.kanazawa-it.ac.jp/kitnews/2021/0115_yokotani.html
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B [SO/IEC JTC1/SC41
B 2024F58 ALV UXERH
« HRRERE
B 2024F11 B -HELE
. PWI(Preliminary Work Item (F{E£75IER) ) ELTHEEE
B 2025%2~4H
«  PWIE&%3IEEE
B 2025%6H :EVNIA—ILEE
«  PWIEEDHERZTHE
. NWIP (New Work Item Proposal (HTRFFIEBIRER)) ICTEL ZETERE
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loT DEPD FEEL 7

(o

Router

ISO/IEC 30161

loT Data Exchange Platform(loT DEP) s _tZ.:QbEH .
witching Hul

192.168.11.x 192.168.11.y 192.168.11.z

Nodal Point (NP) ~ Nodal Point (NP) ~ Nodal Point (NP)
1 2 3

192.168.1.1 192.168.2.1
Data Data Data
192.168.1.2 192.168.2.2

End Point (EP) End Point (EP) End Point (EP)
1 2 3

192.168.3.1

192.168.3.2

/\—R" 7 :Raspberry Pi 4 Model B/8GB
OS:Ubuntu 24.04.02 LTS (Server) + ROS2 Jazzy I
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EP-1hBNP-2,3~ D F—4 852 DB “

B jasa@np-t: ~fros2 wsfsrc/my. X 4

:-§ r0s2 topic pub /input_topic std_msgs/msg/String "data: 'Hello, Relay :~§ ros2 topic echo /output_topic

NP-2
EP-1
:~$ ros2 topic echo /output_topic
EP-2
$ python3 relay_node.py| ainp-3:~$ ros2 topic echo /output_topic
NP-3
NP-1
safep-3:~$ ros2 topic echo Joutput_topic
EP-3
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Router

ISO/IEC 30161

loT Data Exchange Platform(loT DEP) s 'tz':'GbEH )
witching Hul

192.168.11.x 192.168.11.y 192.168.11.z

Nodal Point (NP) ~ Nodal Point (NP) _ Nodal Point (NP)
1 2 3

192.168.1.1 192.168.2.1 192.168.3.1

Data

192.168.3.2

192.168.1.2 192.168.2.2

End Point (EP) End Point (EP) End Point (EP)
1 2 3

Sensor /N\—Kx7 :Raspberry Pi 4 Model B/8GB
OS:Ubuntu 24.04.02 LTS (Server) + ROS2 Jazzy
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Raspberry Pi Mouse
Operating instructions
SARY—=IA I RONRAEERA

Opren€ L

OpenEL® ensures the quality of your - —
Operation Commands Command Description
embedded software, reduces development - R o
. . #BEav Uk I ROFHA
costs and shortens delivery times!
Move forward 1 second
What is OpenEL®(Open Embedded Library}? mf1 1R0ETE
Developed primarly by the apan Embedded Systems Technology Assocition JASA), s s an open platform
o i : conkralsystemsy ot Move backward 1 second
jvices, and other devices. mb1
What are the benefits of using OpenEL*? 1R%E
.0t fe Pt f 1.
* Byreusing i sctbenan shorten th 90 Turn right 90 degrees
Yot can climinate theIcarming eriod for APl hat diferfor cach deice tr
- Because the API i standarcized, there I no need to change the saurce code of the appliation software even A 90 EhEm
or i
- del-based devels b lized, icati
 Consiem cevopment famupsream possile appiatey 190 Turn left 90 degrees
Featuresof Openct? — M"““'e““ % 90 Bl
Wi -
3} SR A —r— tr180 Turn right 180 degrees
. Realae hdden know-how of hardware antrol
 mplamented inC/cerich " Haroware A 180 &heE
+ Open source software
+ Compativle withvarious platforms . I Turn left 180 degrees
oW a& ur t1180
SensorA  SonsorB MawrA  MetorB # 180 Ehzm
: ::nsmgym, torque, acceleration, geomagnetic, distance, force, temperature, humidity, air pressure, These commands use OpenEL 1o control the motors and sensors.
carbon dioxide, color, touch, current) 5T VKl OpenEL ERBLTE 9Lt 7-Z/BLTVET.

(=] 3] Access now!
& https://github.com/openel
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LT Gpwind Techmorogy, e

OpenELZfERAL-BEEEERRIEARYMNYURA] GDHR{%E‘R
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