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OpenEL®(Open Embedded Library)&lx? &
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OpenEL® 3.2 41+

cmp Use Case .~

Application layer |

Application program

gJ
(@) (@) (@) (@}
[Oren €L
Event Timer E:] HAL Component E:] HAL Component {] HAL Component %:]
for Product A of for Product B of
Device Vendor A

Dewvice

Device Vendor B

for Product C of
Device Vendor C

HAL Component S:]

for Product D of
Device Vendor D

Actuator A of Actuator B of
Device Vendor A Device Vendor B

Sensor C of
Device Vendor C

Sensor D of
Device Wendor D

SurfacelE

Device[@
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OpenEL® 3.2 %%

class Common

Sinterfaced
HAL Observer
fenumerationd

RetumCode + notify_emodisource: HA Component, eroeid: Integert woid
+  notifyeventizource: HA Component, event id: Integer} woid
HaL Ok
H4  ERFRCR
A
|
|
HALId HAl Component

- cbserverlist: HALObserver [0.¥]

= devicakindld: Integer time: Interer [0.1]

Linterfaced
TimerDbsenser

[+ notify timerizvent Timer: EventTimer} veid |

M

EventTimer

cbrerverlizt: TimerObserver [0.¥]

+  GetTimedwalueListiout value: List<Raal>¥, aut time: Integert, cut num Interert RetumCode
+  Getwaluelist{out walue: List<Feal>*, cut num Integert RetumCode

+  Getwaluelout walue: Real®, in commend: enum} ReturmCode
+  Setwalueln value: Real, in command: enumt RetumCode

- instancald: Integer iz 7 7 =
g | | AciDbssrutaret: HAlObserer) RetumCods L st TinaI et i e
Veneartd ol e +  Finalizel) FetumCode +  SetEventPericd(eventFeriod: Integert RetumCode
s geﬁr‘:ﬂaﬂfﬂﬁmamimﬂg PRk +  StartTimen} RetumCode
+  GetTimeltime: Intege umiCode £ SteaTi RetumCod
| + Initcy Setumcade coTimar) matinals
Property +  Relnit(} RetumCode
+  RemoveObzervertarget: HALObserver) RetumCode
- devicakame: Sthing
- functionList: String [0.¥]
Sensor Actuator
- value: Real [0.#] fordered} I walue: Real [004] federed]
0¥ 1
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OpenEL® 3.2 {L#k

X

»“'DDIiclxatim

sd Execute symchronization processing /

eventTimer EventTimer

actuator_1: Actuator actuator_2: Actuator

actuattor 3 Actuator

=
|
StartTime () RetumCode

| |
SetE\:entF’eriDd(euentF’eri?d: Integart RetumCode
L -

loop 7

notif_timereventTimear : EwentTimer)
1

Setvaluelralue: Real, c:t:;lTrnand: enumt RetumCode

T

|
Setvaluelvalue: Feal, command: enumlt RetumCode

| I
Setvaluelvalue: Real, command: enum) RetumCode

ot 7

notify_eventlzource : HAL Dlomeonent, ewventid: Integer]

[The ac:tué‘ﬁ:r has reached the tarse" walue]

s

notify eventisourcs | HALComponent, event id: Integer)
t

1
niodifiy_ewentizource ; HA Gomoonent, event id: Integer)

[

I
break

/

Lat +

End of synchronization

B

StopTimer: RetumCods
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OpenEL® 3.2 % (CEFE) 7

| aAVviR—arU B

HALRETURNCODE_T HallnittHALCOMPONENT _T *halComponent);
HALRETURNCODE_T HalRelnittHALCOMPONENT _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);

| ARV —
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);

—REEHZEA
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OpenEL® 3.2 {£$k (CEEE) 4

[ E—42—Hl{E

#tdefine HAL_ REQUEST NO _EXCITE

#tdefine HAL_ REQUEST POSITION_ CONTROL
t#tdefine HAL_ REQUEST VELOCITY_CONTROL
#tdefine HAL REQUEST TORQUE_CONTROL
#tdefine HAL_ REQUEST POSITION_ ACUTUAL
#tdefine HAL_ REQUEST VELOCITY_ACUTUAL
#tdefine HAL REQUEST TORQUE_ACUTUAL

M
)
&)
(5)
(6)
©)

(0)

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

BEAE/IE. BEAEE/EE. BEMNLIETE—LZHESES. FAVYRIZERBTHY, 4D BEEICFET IETIEE L. 4
MNEZEICEET DRI, BEAAVYENFEIENZIGEI1CIE, BEENEFHFIND. T—2HBZMEIZEIZELIzZE(E, HALObserver ZERLTT Y
Ja—ia BB rREnsd. =1L, COBAIE, RN BZEICRELIESEDAHF RTINSO, RAYYFEEHEIFVHL, BEZENE
FSN-I5EI121E, REWAE BEEZRELEAYYRIZHIELEZBH DA ITHNS.

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

HREE—FORAEBE/ME. BEAEE/RE, \BEMLI/ NWERFTS.
RABAAETELRVERDHAICTE, HEELLITHEREZRT.

& Bfilrad] F7=(F [mI(E L)
HE Bfi[rad/s] F=IF [m/s] (B &L
BILY BAIIN-m] FF=(3 [N] (B amAEHR)
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OpenEL® 3.2 Lk (CEEE) 7

N
m Y —AN
HALRETURNCODE_T HalSensorGetValueListtHALCOMPONENT_T *halComponent,int32_t *size, HALFLOAT_T *valuelList);
oY —SEERFT S

HALRETURNCODE_T HalSensorGetTimedValueListtHALCOMPONENT_T *halComponent,int32_t *size, HALFLOAT _T *valueList, int32_t

*timeValue);
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Mb5Stack FIRE +
M5BALA

M5Stack FIRE[ZSH200Q
(SEHINEREE Y —,
3B v O) HVEEL
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Arduino IDE CRE %
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Mb5Stack BALA2

B M>5Stack Gray + BALA?

B M5Stack GraylZ
MPU6886 (& INEE t
VY — 3BT O) A
B

B OpenEL(C++)TYE|IL 2%
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CHAN DX 2 &Y WindowsDGUI7 7)) THOpenELD FI B A AT BEIC !

Adachi, 2021/07/1517:35:16, CO2 - 693, Temp : 28, Humid : 55
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BEEEETRERYIMYIT ISR I+—LETEE] &

] NVIDIA JetBot® 3B N
. Vendor ID®M BN (0xB : NVIDIA)
. Product IDM B0 (0x1 : JetBot)
. Device Kind IDMDEHN(0xD : Bk
o H—)
] OpenEL®ROAVR—R 2 FMDIEM
. LEDTA4RTLAKS47\ NXP
PCA9685 (E—4A—#l )
«  EBREVY— TIINA219( YT
|)—EZ$R)
u ROS2(Z x4 it
. OpenEL/—F
(Publisher/Subscriber) D 1& 0
« HAEE.BIREERCem]. e

[l & EE[deg]
u RQSZ(Z*‘TFE'T\ Lf=docker A— M {E

Ak
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ENEEREE 24

ISERE Ny T)—DEERTEZRAMLTE—X—DEEEELFFIHT S EE AT EE

B[O 8RR E
-151r~151[rad/s] EfRIEE[V]

-
f. @ nakamura — jetbot®@ -4gb-jp45: ~[upwin hnology[openel—dev[sa...\ . N
timer 50 , 50 , 6: 35.565 35.565 0.000 11.916 0.000 0.000 jetbot@nano-4gb-jp45:~/upwind-technology/openel-dev/sample/NVIDIA-JETBOTS$ ./samp]
timer 51, 51 , 6: 36.099 36.099 0.000 11.916 0.000 0.000 le []

timer 52 , 52 , 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 , 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 , 7: 39.067 39.067 0.000 11.900 0.000 0.000

timer 58 , 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_event20la : 1 - = %

Charging. }E *ﬁ I]

notify_event20la : 2 - —

Charging completed. ;EFF‘ 5T ( 1 2V1/J\J:) *ﬁ%u "

timer 64 , 64 , 8: 41.988 41. 988 12.356 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 ©.174 12.356 21.546 1.756

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

U MEE[V]
BAW] ER[A]
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BAFE B R % GitHub TIA — R I= 4

« M5Stack BALA2, EV3. JetBotm [TDEEF /R !
« BAREMABRELNZ, BELABREOCF2—NIT7ILEENM
e https://qgithub.com/openel/openel

& openelgithubio h o+

eoe M- < ©

& github.com

@ openct | openeiirubio © o

ctustorsand sersor.

© vwroww

Team Enterprise Explore - Marketplace Pricing

2 openel /openel pubic

OpenEL

<>Code  (© Issues. 11 Pull requests ® Actions fH Projects D wiki © security 122 Insights.
P omaster - P 2branches ©21tags cowne | ([N
e Merge pul roquest 11 saptets on2 2021 D8 commis
OpenEL M documentaton Added OpentL Specifcaton 3.2 Japanese editon 7 months ago
include Modified typo 7 months ago
OpenEL(Open Embedded Library) is a unified API(Application Programming Interface) for actuators. - e o
and sensors. The specifications and implementation have been developed by JASAjapan » i Corrected some mistakes 4years ago
Embedded Systems Technology Association) since 2011 [ J— Ay aso
As of October 30, 2021, version 3.2 is available. D LCENSE Initial commit 4 years ago
O ReADMEmA Initial commit 4years ago
1. Scope
README.md

This specification specifies OpenEL, which defines the minimum common API(Application Program
Interface) required for hardware devices(actuators and sensors) used in embedded systems,

OpenEL

This specification defines the Platform-Independent Model (PIM) of a Hardware Abstraction

Layer(HAL) for embedded systems that is capable to support at least the following devices: OpenEL(Open Embedded Library) was developed by Japan Embedded Systems Technology Association(JASA).

« Sensors. In addition to specifying the actual, normalized measurement, sensor kind and unit b
of measure shall be provided

« Actuators. Commands to perform motions, and motion feedback information shall be
provided.

s in the wiki ",

\_Page
About this document

This document explains about Package contents and How to use OpenEL version 3.1.x.
In addition, this specification defines the Platform Specific Model (PSM) in language C based on the

HAL PIM. This specification aims to enable engineers such as application vendors and device
vendors to build software without any concern about the differences among the targeted devices,
by standardizing the API of these devices.

Package contents

openel ~+ include
) ~ 1ib
Target readers of this specification include: +~ sample

License
« Software engineers who use the OpenEL to develop middleware and software. 4~ READNE.nd (This file)
« Device vendors and its engineers who develop devices and components which conforms to

the OpenEL. include --- Header files for Open€L

—REEHZEA

HHiA B AT L E T imE
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%

>

O Notiicaions % Forc 2 %Y Sr 2 -

About

OpenEL (Open Embedded Library) is a
unified API(Application Programming
Interface) for actuators and sensors.
The specifications and implementation
have been developed by JASA(Japan
Embedded Systems Technology
Association) since 2011

& openel.github.io]

embedded  sensor  hal  actuator

embedded-hal  hardware-abstraction-layer

Readme
BSD-3-Clause License
2stars

1 watching

< o8

2forks

Releases 1

© vazo ()
on’2 i 2077

Packages

No packages published

Languages



https://github.com/openel/openel

B S B R % dockerhub T — iR =43 B &

« ROS2Z&t Y7y T FEHDJetBot
[[] [FDockerd A—% 2064 !

« JetBotlZA2A—FIHEIFT,
3 IZ0penELAF FH AT RE ! openel/jethot

« AVINAJLFE ! et

« ROS2ZEEIL TAYE—I%F
Publishd %7217 TJetBotHNEME !  ——

 https://hub.docker.com/r/openel/| Howtouse
etbot Open the first termini window

1. SSH into Jetbot

Wdocker hub  Q Search for great content

Docker Pull Command

2. Pull docker image

3. Run docker image

4. Set the jetbot number

—REEHZEA

& 18225 LFilinS

4" Japan Embedded Systems Technology Association


https://hub.docker.com/r/openel/jetbot
https://hub.docker.com/r/openel/jetbot

Docker{ A—< M {# L VA (Subscriber) &

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/i2¢c—1
ubuntu_uti:20220119 /bin/bash

4. Set the jetbot number

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

—REEHZEA
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Docker{ A—< D {#EL VA (Publisher) &

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]

—REEHZEA
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A3 FE (202146 ) D FH R 7

B 202147H2HI(Z. OpenEL 3.2 (C#hlv) ZGitHub T L 1=,
https://github.com/openel/openel—cs

B 2021510A308(ZGitHub TOpenELD HE B IRAR—IF N FL =,
https://openel.github.io/

B 2021411 A7HIZGitHub CArduino(M5Stack BALA2)FOpenEL 3.2
(C++hfp) LR EBIRAFAIXEZ ALY,
https://github.com/openel/openel—arduino
https://openel.github.io/openel-arduino/

B 20224 3H12B(ZGitHub TLEGO EV3H L UNVIDIA JetBotFHD
OpenELaAVR—R U bENELT=,
https://github.com/openel/openel

B 202238 12H(ZDockerHub TNVIDIA JetBotFH M OpenELa R—F

UREERATAROS2A A—F N ELT-,
https://hub.docker.com/r/openel/jetbot
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https://github.com/openel/openel-cs
https://openel.github.io/
https://github.com/openel/openel-arduino
https://openel.github.io/openel-arduino/
https://github.com/openel/openel
https://hub.docker.com/r/openel/jetbot
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o DTV ER (BR) SEMB1401 A~ D XTIty
B I RTLEDEE
«  W3C WoTAD XTIt (WoT-JP CGEMEFE)
o« DT RAD X (Microsoft Azure, AWS., GCP)
o RBLIaAL—iavIREADOXIIG
B OpenELTOLRTLDEE
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X7 ER (BF) SEMB1401 A DXt it

®0® B sEmBi01| vvoUms x [EE =
& C A EExhTuiEWEE | shimafujl.cojp/products/941 h +« #» 0O Q :
s|m|]‘" B H—EA 0¥z B8R SitiEH RAER sBHat @

BmiRs

kw7 > BUAGER > SEMB1401

¥ J2FHER—

SEMB1401

SBEV-RZ/V2L
loT-Engine RZ/T1

R-IN32M4-CL3
(SBEV-RIN32M4CL3)

FRBFFILRYRAILY FOZY7 AW (RZ/T1)
ZEH L IcloT-Engine B OCPUEY 1 —IL T,

o
B
|

ci2
)

OB & EM LT, CPUAREL T, #EY—T¥ADI2C
R-IN32M3 Module

: HEE8F v RILERIC
Evaluation Board | BESHETRTTZ LN TEEY,  (400Kbps THRIMHE
(SEMB1320) 1 GBS TIEE)

B L o7 —# ZUSBPWIFI/WI-SUNZ T L TH —/CCE(E
TEENTEET,

loT-Engine RZ/TI
fviO

e
.-
=

RZ/AZM Eva-Lite

P

=,
o

SEMB1401-3

CPU

SBEV-RZ/AZM RZ/T1
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>

B [DRCEHOIMEE+LH—ADXL3450) H H%OpenELTES
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RESaL—2a BB FEE IO G

%
» OpenELTHEMNFIFARIEEIC !
y >
FaREZRIR I Bl N
Ok bl 3R o5 POS 779 R3%
., Ros; O
o unlty ROSQ a o Pers By
R R gy 600\& @
VR o — RO
|open € (:l ) &) o Pphoton L JOSE BOx
g\_@\ O | protocol Buffers
2 WS
astahf 4“0?-:"::::‘%
TEIA dp 3
e R 7
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A8 32— 3 BT R I~ DR 7

1 ED0ORy NeEIHT 75 [

-Unity_£® 1 &0 Turtlebot3%#ROS2TENINULE T

Oy bl
J0J5MA(C++

OpenELaYR—xk
MEROSEIEUHL

Robot Operating System

& unity s — s =

U/ESa PSRRI Y

YTORRERS SR —a  BEIEEITT IS —ay DL D%,

““““““““““““““““““ FCICETHBEA L !
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@ b3 - Toppers_Course - Windows, Mac, Linux - Unity 2021.3.71 Personal <DX11>

File Edit Assets GameObject Compenent Robotics Tools Window Help
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O~ & B
= Hierarchy
++ a
R Toppers_Course
£ Hakoniwa
hakoniwa-ros2pdu
hakoniwa-ros2sim

mnt/c/project /hakon iwa-openel
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SFAEE (20226 ) DEB B %

B OpenEL® T IV IA—LET/INAAD5&E
«  ETORIVSPIKEFYMMIHUTIILEREZ1ToT1=-,
« IloT-Engine RZ/T1 (7 EH (#) SEMB1401) [TxfhL7=,
o RELIaL—IaVIREIFEEIEDEEZERL,

B OpenELOERAMNZEITHIER

e 20234%5H16H. OpenEL 3.2 (C++hiR) ZGitHub T2ARBAL 1=,
https://github.com/openel/openel—cpp

« 2023458 19H. OpenEL 3.2(C++iR)IZxI i LTI-FaEE A BLT=,
https://github.com/toppers/hakoniwa—openel—cpp
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G $B_ABUAT LR

an Embedded Systems Technology Ass


https://github.com/openel/openel-cpp
https://github.com/toppers/hakoniwa-openel-cpp

THISEEDEE

A—H—0EMm, AT /INAADEM., b XTLEDEE,
OpenELTaAL AT LDEEZXBIELTEEIL -,

Xt T /N A DIEHN

loT-Engine RZ/T1 (Y7 T (¥k) SEMB1401) DWi—Fixd Jis
o AT LEDEE

5k ~D Xt (Microsoft Azure)
OpenELTOAL AT LDFEE

OpenEL;EFAWGEEZF—DEFHE
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loT-Engine + OpenEL Oren€L. &

>

B loT-Engine RZ/TI(RIUE

Home > OpenELIoTHub > Devices > esp > Telemetry

*% ( (**) ) S E M B 1 40 1 ) = M Stop [ Show system properties [i] Clearevents {} Simulate a device

| B Device identity

Telemetry Vou can monitor telemetry that the device sends to the loT hub

B  OpenELMAPIZ{# AL TI2CHEE

[ Telemetry

eN=IEEL Y —DIE o T

= Cloud-to-device message

EEL. U7 ILAALTLCD

&7 10T Plug and Play companents @ Receiving events.

— — Sun Nov 12 2023 12:10:06 GMT+0900 (EIAE3EE4):
~ /I\ (
abnornal ”
. S Ep 1 B -I 40 -I -GE I‘J"I *E@J é*ﬁ %u | , enaueuedTing s Thun Moy 17 2073 12:10:08 GHT+0800 (B AEENF)™
| i IJ

2023 12:09:55 GMT+0900 (EAFEES):

L1124 . UARTTWIiFi Module

-~ enaueuedTine”: “Sun Nov 12 2023 12:09:55 GNT+0300 (B 28"
— % }
[Z plar]
Sun Nov 12
{

B WiFi Module Y357k (Azure P
IoT Hub) ~ & %0

2023 12:09:44 GMT+0900 (EREER):

f BREHEREL15, 5 IFISEA

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

@ uer BRISAIT ?
LOWPAN

HE: ST TUER (B

Wi-SUN Module
—REEHZEA
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PORELIOTHUL > Devices > esp > Tolemetry
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H B B BN d}

FI5EFE (20234 ) O SEBI AR

WGREHE: 11[5]

T2 —FE:2[E

EdgeTech+ WesttH B . &8

EdgeTech+ HE. &/E

OpenELX ST IvhIA—LET INA AD &1L
*  loT-Engine RZ/T1( Y7V EH () SEMB1401) DWi-Fixf s

— DT OAD¥% I (Microsoft Azure IoT Hub)
ERIH THOpenELD;EH
Eff=ZTDmX D5 A

S

. EREE5APLIS 2023[ZFRiIRENT-IoT DEPD /XA TOpenELD X [11MSER,

. [1]Kenichi Nakamura, “OpenEL — A Next Generation Platform for Robot

Development from Japan to International Standard —,” IEICE Technical Report,
CNR2013-11. 2013

EfSIEEANDIREE
. ISO/IEC 30161 Internet of Things (loT)DAE
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SHIGEEDEE) 7

A—H—DIEM, RET/NAADEM, b R T LEDEE,
OpenELTOAVRTLDEERZXHELTEEILTLVS,

1.

OpenELDERMNZHITHE X

OpenELDERNMZETEHERDT=8. OpenELMIET IV I+ —LET
INARZRIET D,

ETAARAYSPIKEF v kA D X it

OpenELD L HMD5# 1L
- EREEADIEERIZHHE THEHERIET S,

OpenELD EHFIZEADIRE
« ISO/IEC JTC1/SCAI~DIRE
BREEEAHNEBRIELE(LEZEDHTLVAISO/IEC 30161 Internet of

Things(IoT) — Data Exchange Platform for loT services@Part 3:
Architecture and interface for remote control systems®Interface{t$ké&

L TOpenELZFIRET %,
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SFAEE (EDOBE) &, ETARIVEITIK
(HackSPi) M Raspberry Pi4 (OS:Linux) [ZXT it

SH6EE (BEDEIE) L. ETAERIVETIA
(HackSPi) MPrime Hub (OS:spike—-rt) &
PUP(Power Up) T /\f A (E—A& ., oY) IZxt e

OSME/T->TH. OpenEL APIZ{EHT 5L
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SAUN—RFO5SLOF] 4

#include "openEL.h"

/* HALOAVR—HRUk */
HALCOMPONENT_T *halMotorel;
HALCOMPONENT_T *halMotore2;
HALCOMPONENT_T *halMotore3;
HALCOMPONENT_T *halSensorel;

/* oO—iN)LES +/

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

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

/* ZAVRL—RERY (REARRY) */
void LineTrace(intptr_t exinf)

{
HalSensorGetValuelList(halSensor@l, &size, &colorsensor_value); /* HtUHDEZIE */
diff[e]=diff[1];
diff[1]=target_value - colorsensor_value; /* BiZELDER */
/* PDHIEE */
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(halMotorel, HAL_REQUEST_VELOCITY_CONTROL, velocitylLeft); /* EE—ZIZIES */
HalActuatorSetValue(halMotore2, HAL REQUEST VELOCITY_CONTROL, velocityRight); /* HBE—ARIZES */

}

G iR BT LGS
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void

{

SAVRL—RTAGTSLDOY

Main(intptr_t exinf)

/* HALAVR—RUbDERL */

halMotorel = HalCreate(0Ox00000001, O0x00000009, ©x0000002, 1); // LEGO-SPIKE-L-Motor Left Wheel
halMotore2 = HalCreate(0x00000001, Ox00000009, 0x00000002, 2); // LEGO-SPIKE-L-Motor Right Wheel
halMotore3 HalCreate(0x00000001, ©x00000009, Ox00000002, 3); // LEGO-SPIKE-M-Motor
halSensorel HalCreate(0x0000000B, ©x00000009, Ox00000002, 1); // LEGO-SPIKE-Color

/* HALAVR—RUrOMEAL */

HalInit(halMotorel);

HalInit(halMotore2);

HalInit(halMotore3);

HalInit(halSensorel);

sta_cyc(TRACE_CYC); /* RAHARIZELEH */

while(1) {
slp_tsk(); /* BARRXU%SUSPENDIREEIZEFE */

}
/* HALAVR—R DT */

HalFinalize(halMotorel);
HalFinalize(halMotore2);
HalFinalize(halMotore3);
HalFinalize(halSensorel);
/* HALAZR—R U DHEIRR */
HalDestroy(halMotorel);
HalDestroy(halMotore2);
HalDestroy(halMotore3);
HalDestroy(halSensorel);

exit(0); & @A BT LGRS

4" Japan Embedded Systems Technology Association




OpenEL Ta AT L 7
whE. I —YV—EFEK!

WGA/\—
LREIVR—RUrDEE
BIEY—ILDORIG

TR FEEm
A—H—HR—k

B OBEE~ADIRES.
BHOEDRRY—)LEL
THIFEATEZELY,

Opren&E

WGA/N—
TIT o4 RTH /a0 —
i 21%

IXT—T—

Rt5

URIDE
FoTEDIY
ERIEXEKRE T
E4FE K2 SE=
K LT
Knowledge & Experience S— TREK
B3 A R T L & A B AT LRiGS

4" Japan Embedded Systems Technology Association

ucy oy 67

#E
P2



90244EEE % 1 [E OpenELEAWeb23IF— &

https://www.jasa.or.jp/lists/event_seminar/openelweb11-29/
B BF
20244118298 (&) 15:00-16:00
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Matter&ld . CSA (Connectivity Standard Alliance) WA {9 B E R
— DA —T ) —REHERIE T, A—H—%MHT . TS5 Tr—LA
A TloTHESRBID L —LL R BIEEAREIZTHEDTHD,
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RTE —MBFEAN HAA DR T LEMRS
RE# FREX AM 1-5-11 AR EJLORE
TEL: 03(6372)0211 FAX: 03(6372)0212
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