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Nippon Sysit Co., Ltd.
ELEVATOR INTEGRATION

« HAPYBOT Robot needs to communicate with the elevator control system to obtain status of and submit

request to the elevator.
« The most feasible solution is that the elevator manufacturer or partners provide interfacef or robot to

request.
« Herein this document is written to specify the technical requirements to communicate between robot

and elevator.

X3.1-11 : ILR-5—A>5-J1—-XT-)J0—-

3.1-10 : HAPYBOTILA-%BEZATA

©IQA2023 HFr @ https://www.hapybot.com/elevator/ s
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Savioke Co., Ltd.
Features New Mechanical Elevator Interface and Knocks Down a Major

Hurdle to Product Acceptance

In December 2021, Savioke released the Relay+ with a new mechanically actuated elevator button pusher
that eliminates the need to communicate electronically with the elevator control unit.

Savioke is positioning this feature as “quick install” capability, as the robot uses a vision camera to
identify the call buttons and floor buttons and then position the robot to manually push the buttons,
just like a human would.

the Relay+ was engineered to use a
mechanical actuator along with vision
guidance and AI to quickly learn the
configuration of any building's physical
elevator controls (i.e. the buttons used
by humans).

This process can be completed in as little
as four hours, after which, the Relay+
is able to successfully make deliveries
from the front desk to any room in the
facility.

HFr : https://www.roboticsbusinessreview.com/rbr50-
company-2022/savioke-relay-features-new-mechanical-
elevator-interface-and-knocks-down-a-major-hurdle-to-

product-acceptance/ (3.1-12 : Relay+hILR—9%RIETDIEF
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TK Elevator Co., Ltd.
TK Elevator Installs Elevators With Robotic, Remote Capabilities at New
Calgary Cancer Centre

« The 12 service cars at the main hospital feature TK Elevator's application programming interface (API),
which allows autonomous mobile robots to use elevators like humans.

« The interface permits robots to act like human passengers. They can call for an elevator via Wi-Fi or 5G
LTE, select a floor, and then exiting the elevator upon reaching its destination.

- Using machine vision, a robot can determine if an elevator has enough room or if it's too full to
accommodate the robot.

« The interface also informs the elevator system when to open the doors and adjust door dwell timing to
ensure the smoothest journey possible for the robot.

HPR
https://www.robotics247.com/article/tk_elevator_installs_eleva
tors_robotic_remote_capabilities_new_calgary_cancer_centre/t
echnologies

»

[3.1-13 : TKILA=F-DTSANBERILA-F—-%KBUILHIL
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3.1 (e E¥ [BACnet&(d? ]

BACnet : Building Automation and Control Network | . I
o FAHAEFIIYIRYN]
- BILORIEMES (25, B, ILA—4, KKERMZRRE) 23> h0-ILIdiezBriEU.

EILNOHERREIENEDLSCBET DN DEDRDZEERL CLSIRME (TJORILFAE : ISO 16484-5:2022 )

o K. BRI ENTNOX—H—MEB OEBERISZRVTI> M—-ILZU TV, ZENEERBDA-N—R L0z 2T
DICFBENMDRAFENBEEROED. ENA—F IR ETE T 2E RN oIes, R TH—BRMBERBZERLT. TNZ
A=TUNTFBET A—N—FADTEHETEEILIICTIHICEZ UL,

- IRFEOEIVEEHTONINOT IFIRZAIL - R (FEFIRERIE)

BACnhet

©I0A2023 X3.1-14 : J0-X3AFLOENT1>F 2y D= RBEITONIL [3.1-15 : A-T>3IZFAOENF( 22y NI—HEEIET0 l\Pél'



8%E) https://www.m-system.co.jp/mstoday/plan/mame/2006-2007/0708/index.html

&%) https://ja.wikipedia.org/wiki/BACnet

3.1 HEEREEE [BAChetDEE | e

BACnet [ #] 19954 (77 X U HIZEIRIZD ANSI/ASHRAE135 & UTHERESNE LN, =5(C20034F(C(F. EIL
TAOA- M A=232B70MILE UTEBIZERIE 1S016484-5&- U TEHERESN.

UM U. BRTIEERER(CHBWVWTHBDILRZENNX IZEMRE (IEIEJp. IEIEJp-A) MEESNze. RFEKDBACHet
HEEHIEFEOTONIILNIREFET BBEICRHO .

ZF/=. BACnet/IP EWLWSMHBHMEELRE UTHEESNZ. UNULCNICK->THES., BU IP _LDi@&ET3H D BACnet
/1P & IEIEJp A'. #EEEG CSROEWVWDIRREAREE TULS,

(1) ASHRAE BACnet
19954 (C 7 A IZAEEFRIRD ANSI/ASHRAE135 & UTEESN. 20034FE(C (FEPRIZLEIRIE 1SO016484-5 (CIHRES=MN
=063,

(2) IEIEJp
HAEZESR&EFES (IEIE)) H'. BACnet Z IP BE(ER UMBDILRZINX = [BAS Z2E 1 >4 0 1T — {thE
(IEIEJ-P-0003 : 2000) | ARTLTHN. COTFONIILIF2000ECEHTESN. IEIEpEIEENTNS,
BACnet/IP & IEIE)p AMEEIZEEN TSR,

(3) IEIEJp-A

BACnet/IP & IEIEJp WMEEEH CETRVWEWDFAEEZAAE T D H(IC. BEFRERE TS (IEIE]) (X, BACnet TE
HENEBEMRIETEFBI D77 >4 LA (IEIEJ-P-0003:2000-a) EWLWDIERZEITLY. 20024 (CIEIEIp-A B ARE
nto

CDIEIEIp-A (&, IEIEJp LDHEEGEEZHIFL TLWRWETTRRL, ERAEICSVWTIE BACnet EDHEEERA
[CHEZELUL TV,
IR T(FASHRAE BACnet. IEIEJp. IEIEJp-A&3DD70OTIILMSERLTIOTI S LT INEND D,
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&%) https://qiita.com/kzfrkw/items/7d94dbb6dbd45a66851c

3.1 iz EHE [OSIZIRESILEBIESIE]

HARN(Z(E BAChet = UDP/IP Z{ES B D THLL

OSIZHE £ 71V 2 #BACnet BACnet/IP [EIE-P 1y BB ”
mr e — ——— — 7 —> g EEEEEN NS A h—
e PR N e L T (| PSS MU T OGRS C 0 < DD DEERE

BACnet BACnet BACnet (|IEIEJ% %% BB
X772 b A75 27 b t77y METve b o —RSBY(CIXUDP/IPZFIF 9 3 "BACnet/IP”
[ 1 : . —1 MERASNIZTENSZN,
Priryay SR | P SER] - CBAcnet/ Pt T HE(EICRS-485% F)
BACnet Network Layer BACnet Network Layer A BACne\t MS/TPIE ')
5 — « TCP/IPTI(Z72<. UDP/IPZERT Dz,
o i Ty i R0 3> L RABOBEEZITD,
- o UFZR > THEFAREULZN ESHDHIER (R,

6% _— — —— NS> ZR— MNEUTFTE4THhS . 77TV
: . - B -3 EDPR(CHDUTIMREE ( BACnet

p SEJ ; Virtual Link Layer. BACnet Network
4%‘ Layer) "Cf‘_r5o )
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| | = v e S oA
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&%) 1S0 BACS MiEE70 1)L EBACnetDEE, BHR—, B mFE, TR17428
&%) https://qiita.com/kzfrkw/items/7d94dbb6dbd45a66851c

3.1 [EsREH [BAChet/IPE{ED/I\TY v O'F+ ]

Wireshark(J\& v b+ T FvY I B)TH v T F+ UBACnet /IPOESH &
AW e mnMRE QesEFIE .= Qa_Qar

A udp.port == 47808 | B -
No. Time Source Destination Protocol v Lengtt Info

151.. 163.618115 192.168.0.28 192.168.0.255 BACnet-APDU 67 Unconfirmed-REQ i-Am device, 1234

Protocol#@h*BACnet-APDUIC2> TUWL\B =8 = 1
BACnet70 M L GBEL T3 Z EADNS BACnCtDIBMBNIR (i)
7XdBACnet-APDU(ZApplication Protocol
Data UnitdBE CBACnetD#3sRINEE T 3]
INDT — B RU TS,

BACnetDiBEAE (J\AFUFT—
H%T1— RUERS)

» Frame 15109: 67 bytes on wire (536 bits), 67 bytes captured (536 bits) on interface en@, id 0
» | Ethernet II, Src: Chongqin_57:c2:2b (28:cd:c4:57:c2:2b), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
» | Internet Protocol Version 4, Src: 192.168.0.28, Dst: 192.168.0.255 I —
» |User Datagram Protocol, Src Port: 47888, Dst Port: 47808 051%‘%3%7’1'@'\5\/}’ \—
» | BACnet Virtual Link Control i;gég;gbbﬂw (UDP/IP
» | Building Automation and Control Network NPDU
» | Building Automation and Control Network APDU —— OSIBBETILOT7 TUT—
ﬂ\‘ SaVEOT—IEEOITNS
ZEMDONB.
Z BACnetdiB{ENE (/7
UF—4)

goen ff ff ff ff ff ff 28 c¢cd c4 57 c2 2b 08 00 45 00 (- W+ -E
G010 9@ 35 0f a9 00 00 80 11 a8 a3 c@ a8 00 1c c@ a8 5- .
0020 00 ff ba c@ ba cO 00 21 23 4d 81 0b 00 19 01 20 - ------! #M
030 ff ff 00 ff 10 00 c4 02 00 04 d2 22 04 00 91 03 oot
gpan 22 91 04

©JQA2023 [43.1-17 : Wireshark Ty JFvUIzBACnet/IPOEEH] 21
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3.1 5% E#E [BACnet Virtual Link Control (BVLC)J

BVLCOF+v 7' F+ i

BACnet Virtual Link Layerd>—4

BACnet/IP

—_—
BAST 7V or—a”

o |

BVL"jj LA VOFRE

Type : 700 bJLOFEEENBACHet

Function : JO— RFv X R TESNIZES
+ BVLC-Length : APDUEP (i) F=TEDIET—FD
EH'25)1 & (ZDS5EBVLCEID N 4 )4 &GS

e end, id 0
ff:ff:ff)

BACnet Network Layer
BACnet Virtual

Type: BACnet/IP (Annex J) (@x81)
Function: Original-Broadcast-NPDU (@x@b)
BVLC-Length: 4 of 25 bytes BACnet packet length

» Frame 15109: 67 bytes on wire (536 bits
7977 & » Ethernet II, Src: Chongqin_57:c2:2b Th3)
¢~3?§?§ . » Internet Protocol Version 4, Src: .16
- - » User Datagram Protocol, Src Port: 47808, Dst Port: 47808
BAChet I BACnet Virtual Link Control
— ¥ 2

Link Lazer

NULL

UDP
(User Datagram Protocol)

IP
(Internet Protocol)

£ =% b

©JQA2023

» Building Automation and Control Network NPDU
» Building Automation and Control Network APDU

0000 ff ff ff ff ff ff 28 cd c4 57 c2 2b 08 00 45 00 ------ (- W+ E
P010 00 35 0f a9 00 00 80 11 a8 a3 c@ a8 00 1c cO a8 Beerers
0020 00 ff ba cO® ba c0 00 21 23 4d 81 @b 00 19 01 20 cee !l #Meean
030 ff ff 00 ff 10 00 c4 02 00 04 d2 22 04 00 91 03 R
0040 22 01 04 Wone

[43.1-18 : WiresharkT¥+vJFvUIzBACnet/IPOBEHI(BVLCOFvTF )

BACnh et@%ﬁi l:) LF&%&(E‘: g? L_O)ﬁﬂﬁo) |ﬁ$l§% n}baj'HRj C.

BACn et DB IEZEY)DIETIZD.,
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3.1 [EsNEHE [Building Automation and Control Network NPDU |

BACnet NPDU D+ 7' F+ i ‘ & ‘
NPDU : Network Protocol Data UnitdDB% (BACnet Network Layerd>—7%4)
NPDU*jj LV oFs
BACnet/IP Version : BACnet 70 hJLD)(—>3 >(E1 IR 1 UNEEL
Z{AY)

BST7075277 | » Frame 803: 67 bytes on wire (536 bits), 67 |  ompsamres NaGUN e o o 18 2 C
BACnet » Ethernet II, Src: Chongqin_57:c2:2b (28:cd/ . Destination : BEENETRONERT . “
722 b I » Internet Protocol Version 4, Src: 192.16 ) ?\"gé‘i’;‘t&({\7j hgj;?}\ff(_g‘gfl\b?;;?f?#gggg_C
e » User Datagram Protocol, Src Port: 4780 Hidclen 7 AR 7 °
#— ¥ 2 » BACnet Virtual Link Control
— Building Automation and Control Network NPDU
BACK Networkayr_| - Version: 0x@1 (ASHRAE 135-1995)
BACnet Virtual | » Control: 0x20, Destination Specifier
— Destination Network Address: 65535
Destination MAC Layer Address Length: @ indicates Broadcast on Destination Network
HULL Hop Count: 255
» Building Automation and Control Network APDU
UDP 0000 ff ff ff ff ff ff 28 ¢cd c4 57 c2 2b 08 00 45 00 - - - -- (- W+ E
(User Datagram Protocol) 0010 00 35 cf d9 00 00 80 11 e8 72 cO a8 00 1c c@ a8 5 - - i s
- 0020 00 ff ba c@ ba c@ 00 21 23 4d 81 @b 20 19 01 20 sesevee) Me...p
(nternet Protocol) 02)30 ff ff 00 ff 10 00 c4 02 00 04 d2 22 04 00 91 03 N c ee ceeMennn
0040 22 01 04 Mo
e B43.1-19 : Wireshark TH+vFvUIzBACnet/IPO@{SHI(BAChet NPDU OFv7Fv4l)
APDU (Application Protocol Data Unit : BAChet—EX ST L 117

DF—4) ORBE ESPH> THFLE)LEZS (CEITDH. ([CDLTDIE
IR RF LU CL\DED
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3.1 hiiEs

£%) IS0 BACS Mi@E70 1)L EBACnetD#E), BARK—, BX:SmFS, FAl17428
&%) https://qiita. com/szrkw/ltems/7d94dbb6dbd45a66851c

& [BACnhet APDUJ

BAChet APDUDFv ' F+ I

APDU : Application Protocol Data UnitdB& ( BACnetd—EXH T LA VD7 —4)

BACnet/IP

BAST 7V or—a v~
AT E B
BACnet
- B o XA

BACnet |
H— ¥ R

vyvYyvyYyYyYyy

Ethernet II, Src:
Internet Protocol Version 4, Src:
User Datagram Protocol, Src Port: 47808
BACnet Virtual Link Control

’ , Dst ii.
Building Automation and Control Network N :

o |

Chongqgin_57:c2:2b (2é:cd:ch:5
192.168.0.28,| °

BACnet Network Layer | ﬁ Building Automation and Control Network APDU

» Object Identifier :

Aﬂmﬁ7b4V®¢§

APDU Type : 45 (3R LDRequest

Unconfirmed Service Choice : Y —E XDFEFA(FI-Am

COAY -2 FE D TSTHBROFBRIBES (&
1234%F

Max APDU Length Accepted : COXwz—%% D> TEToHERD
MEelEe73) (A MRORAEN1024)(1

Segmentation Supported : I X> ME (Avtz—IHRBES
BEICAYE—SEZNFIVTCEET DI E) ([THIGUTLERLY
Vendor ID : COXY - E D> TSR EFo 1" A —(&
BACnet Stack at SourceForge/d & DR =IF> TL\S,

0001 .... = APDU Type: Unconfirmed-REQ (1)

A —3%2 b

©JQA2023

g_(Z)TT"‘

3 f
B?ﬁﬁﬁ;ﬁ;“' | Unconfirmed Service Choice: i-Am (@)
» ObjectIdentifier: device, 1234
NULL » Maximum ADPU Length Accepted: (Unsigned) 1024
» Segmentation Supported: no-segmentation (3)
» Vendor ID: BACnet Stack at SourceForge (260)
UDP ooon  ff ff ff ff ff ff 28 c¢cd c4 57 c2 2b 08 00 45 00 - - - - - - (- W+ -E-
{User Datagram Protocol) 0010 00 35 cf d9 00 00 80 11 e8 72 cO a8 00 1c cd a8 5- - O
T 0020 00 ff ba c@ ba cd 00 21 23 4d 81 0b 00 19 01 20 - - ---! #M--- -
(Internet Protocol) 0030 ff ff 00 ff 10 00 c4 02 00 04 d2 22 94 00 91 @3 - - «+-+ «:eMunnn
0040 22 01 04 Moo

[43.1-20 : WiresharkTH+vFFrUIzBACnet/IPD@E{SHI(BAChet APDUDI v TF i)

ER(CBAChetDE L) LHZsHM 2D & D LTzL\\FT—4h'E
A (FAPDU TypetPH—E X (#&ih) OARBICLD TEND.

—_—

aExD CL\B
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8%) 1SO BACS M&{E70 hJLEBACnetDE, BHR_, BX:51E

&%) htips://qiita.com/kzfrkw/items/7d94dbb6dbd45a66851c

s TR17428

&%) http://www7a.biglobe.ne.jp/~nob naka/sub_int/TC205/08HVAC&R%20ISO BACnet.pdf

3.1 bﬁ %E {ﬁ%] APDU Type%%ms bacnet(c DT/

mAPDU Typeld8IEXEDAPDU Typeh'EZEENTL\D,

EE

- Confirmed-request(t&d D MDRequest)

- Unconfirmed-request(5&738 LMDRequest)
- SimpleACK(= > T ILIRIGE)

- Error(T>5—) IRE

APDU Type®SimpleACK, ComplexACK & W\ S D& EEAS
SEUGERCLET. BETSEILZETHT S,
=UDP/IP&L D _EAIDL AV TiBSHRZITD.

mAPDU TypelC3UTH—EX (GBETOEIH#EDRCZEZERLTVDD) HEHERINTS,

zEXE

(7547 2 H [ =< ]
‘Zé:}tRequesting i " g ?rRespondmg
wn P s P EER-ERrpul=[E K
tar3ul [Fees ~:v'~'«'.
1 =3 = Lo 2PDU 1%
[6Ha3HF— ¥ =] (3 OBACnetAPDU | [75-L K07~ 1A
- BACnet Confirmed Request PDU COVIRDO EI® N
HE S ) BACnet Unconfirmed Request PDU| | 7 + 12 2 5 » W
Rl AT TAY BACaet Simple ACK-PDU '.?‘v_ P& T Laizdd
ek | |Memcevenicrroy | sew
- BACnet Error PDU
I 7 — g BACnet Reject PDLU

| BACnet Abors PDU

»

B43.1-21 BACnetOb — E Xi#1E

Confirmed-requestMIF& (F29FBD Y —EANERZESNTLET,
SEEZEUKEEL. CNBSDFA T U —EXDBREICIE UIEtliRs

O—RZEFBET. ESORIZEEIRT B

Who-Is

I-am

£%3.1-1 BACnetOH—E 24l

BACnetRy hD = LICHET IRBERRT 3HICTO—- FFr A NTEEENS.

BACnetRy hI)—=2ICHUT. 7/ A RDOFEZASERHITEFENS.

K2

TimeSyncronization

BACnetT /(A ADEARREIC. Ry MI—VRIEBRBRITHAZEMEITS

WriteProperty

T/ A RICIERZEZTATC

ReadProperty

T/ A AN SEEERHAD

©JQA2023
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£%£) 1SO BACS Mi@{E 0O )L EBAChetDENE, EAR ", EXEEHES, ETRHR174F2H
£2&) https://qgiita.com/kzfrkw/items/7d94dbb6dbd45a66851c

3.1 fEEERE (23] BAChetb—EXRD—E

o  JORINWN=23(CLOTH-—EXDEEDIEOENER D,
«  X(F2005FEMOED (FORILIN—3(IAEE)
. 8 43D —-EINE

FEINTLVS,

£3.1-2 BAChetOb—E XU X ~

Po—=LRUFANXNL M Y—EX
Acknowlege Alaerm

Confirmed COV Notification
Unconfirmed COV Notification
Confirmed Event Notification
Unconfirmed Event Notification
Get Alarm Summary

Get Enrollment Summary

Get Event Information Summary

Life Safety Operation
Subscribe COV
Subscribe COV Property

RHESERETEY—-EX
VT-Open
VT-Close
VT-Data

FYyR7=27€FXaVF49—EZX
Autheniticate
Request Key

TZPANTFTI A —ER
Atomic Read File
Atomic Write File

ATV MFPIEAY—ER
Add List Element

Remove List Element
Create Object

Delete Object

Read Properyty

Read Property Conditional
Read Property Multiple
Read Range

Write Property

Write Property Multiple

©JQA2023

VE—-PFTFIAAFERY—-EX
Device Communication Control
Confirmed Privata Transfer
Unconfirmed Private Transfer
Re Initialize Device
Confirmed Text Massege
Unconfirmed Text Massege
Time Synchrinization

UTC Time Synchrinization
Who-Has and I-Have
Who-Isand I-Am

FERSAETEY—-EX
VT-Open

VT-Close

VT-Data

FYRT=0€F2UTF14Y—ERX
Autheniticate
Request Key

mEANRH—-EX
Conﬂrmed -request(ib&d D MDRequest)
readProperty: A>T ~&ETOIN
TDORBZHIET D
« writeProperty: A>T O ETO/I\F o ZIBEL
T. TORNBZEFHID
 subscribeCOV: COV(Change Of Value)DiBEX17%Z
(TEND LD, BHFEE U TCTEDDFERZEFRT D
-Unconfirmed-request(it&7& LDRequest)
« i-Am: B DIEHR (IdIEHREETD KL RIRE)
ZERT D
« who-is: IdZIEFELT. ZDIdEEDT/ A AN5,
BIETDTHDT FLRABIHRZIRLU TES D KD ITHK
FID
 unconfirmedCOVNotification: BEDIENZENDD =
C &= MDT )\ A XCEFT D

T4 ZEELUT.

COMICHEZ L DEBEDY—EANHD., cnNsSZFALT
T )\ A B TREHRZLD ED ULIZD. DT /A X ZIRIFT
50
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&%) https://qiita.com/kzfrkw/items/7d94dbb6dbd45a66851c
&%) htips://keiso-engine.com/bacnet object-property/

3.1 fissEE [ATJ>xoheT0/NF1]

BACnetTld. BECILEEET)( X, ATSTH N, TONF+1 EWSEITHSK ‘ & |
{EUTERIRT S,
BACnet/IP

. F)A RIEBOBEMIV E DV EDICHIGT B

BAST 7V r—vav

— « ATSIUNEZOFOELBHEEERRT M THD. 1 DDOF/N
2= g s AADTFCIFEHDAT T U MEREIND
BAChet | « {3 : AnalogInput, AnalogOutput, BinaryInput, BinaryOutput,

Calendar, EventLog, NotificationClass/® &

BACnet Network Layer

Y « 0O\ EB& AT 0 M DEMEIBER
—I“'"“"”‘“ « f5]: ObjectName, ObjectType, PresentValue, PropertyList/at &
Object

NULL

- """"" ? Property  Property

UDP .
(User Datagram Protocol) Devicel
IP
(Internet Protocol) Property Property
ok 2 % & :
Property Property

Device2

[3.1-22 BACnetl[CHIFDT/)\A R, AT o~ J0O)G+ OBEE
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£%) ISO BACS MiB{EO )L EBACnetO&IE, 2HR ", EXHBHEFES, FA17428
£2&) https://qgiita.com/kzfrkw/items/7d94dbb6dbd45a66851c

3.1 jizREE [2%F] BACnetDAT > 1 MM

o N=2VCLHOTATZII DOBFOBOENERD.
- BIF2005FROED (TORILN=Z3U(FAREA)
« 68 23ADATZIIMIERINTLS,

([ EAALD i
BACnet 7754 A - ( acmn )
DEFE Analog Input Analog Output ) (_ Analog Value i ARE
Binary Input Binary Output Binary Value

Averaging Trend Log

- ™
G4 T7—=T7T4
lulti-State

ife Safety [nput
Point ~

Multi-State
Value

Multi-State
Output

4 +OMt

e ___‘_‘_h""'-.
ife Safety e AT ’“*g:-*ﬁ?r
) Rt
Zone — i
. . Event lotification -
SH23EOEH: Enrollment Class CFile D | | Crogram>

K i

A7 5 A0b

b,

X|3.1-23 BACnetAT =12 Ml

AT O ROHEEETT/INARX (E)LER) 2RI D,
AT 0 bOIF2021FERFRTld, S50iEEZBR. TLNA—IREBRHATEIEDITSDT,
EILEE(CHERZBLE LT TNSTRIRT D ENVATHE,

©JQA2023 28



£%) 1SO BACS OiB=70 )L EBACnetDEIm), ERK ", 8REmFER, Fik17428

3.1 fEEEE BACnetd 2 OJ\5 - il

o N=2ICIOTATZ I MOEFOREDENERR D,
«  FRF2005FEMOBED (FONILIN-Z3U(EAEA)
« Analog InputAJ> 17 D70/ D1l
o 2ATSTIOTONT4ET130EU LHB.

©JQA2023

#3.1-3 Analog InputA 7o "MEDZT O/ T 4l

FOAAT R

7V BT
i e 3l
gL FLF
HAE#

EVp il

ERFAT
HEZ5 ¥

4~ FRIE
famit

Ty RFTH—=E A
WA T AN
Hifr

]

i |

i BE

COV W4

e AL
Tl

LR

TER

AN
U I e
4y b F—F N
TIRE
e

{ b FALRAF T

FO7 74 L5

R M TEEA I LT RE

FOnRFLF—F ¥ LT

BACnet # 7% =~ & bl T
X5 (Character String)
BACnet ¥4 p¥4F
£¥ (REAL)

W PH) (Character String)
P F) (Character String)
BACnet iRIE7 7 7
BACnet 1 <> FiREE
BACnet {58t

7= ¥ (BOOLEAN)
B4 LR (Unsigned)
BACnet T 2B

E#H (REAL)

E¥ (REAL)

¥ (REAL)

L8 (REAL)

e ¥ (Unsigned)
9% LEH (Unsigned)
L8 (REAL)

L8 (REAL)

£# (REAL)

BACnet f #:— 71
BACnet 4 F— 7
BACnet Y » |
BACnet ligs ¥ 4 7
BACnetARRAY (3)
SLFH

W o BT AR fE

o:

FaRF Ty
(Analog Input, Instance 1}
“SF-AHU-5A"
ANALOG__INPUT

23.1

“Supply Air Temperature”
“100 OHMRTD"

[FALSE, FALSE, FALSE]
MORMAL

NO__FAULT__DETECTED
FALSE

10

DEGREE-CELSIUS

-30.0

100.0

0.1

0.2

10
3
21.0

20.0

1.0

ITRUE, TRUE]

ITRUE, FALSE, TRUE|
ITRUE, TRUE, TRUE|
EVENT

g

HEa—F |

=
[
e

AORORX OO0 "I LA

Qoo

01{2)
03)
O (3)
0 (3)
0 (3)
0 (3)
O (3)
O (3)
O (3)
O3)
O(3)
0

i

<k

R{1) : 77 b7 —
E 2 A" TRUE O
AR HE

O(2) :F T 7 Mo
COvV iz 9F—+h
TAHLEEREND

O3) 1 F7V Ly bt
{7 MY iy 2 4ilS
e — b AR
xha

o

29



&%) https://keiso-engine.com/bacnet object-property/

3.1 EEREE (8F] T)\( X, AT7>x O b JO/INF1DH

1) Binary OutputAJ> 17 NMIZEFAMREDRISIERIEREINZ AT 16 ‘ ® I

(43.1-24 BACnet(C K DZEFMEDT) 1 XKIRHI

#3.1-4 Binary OutputA 7= " DT /NG D—ED

T oA T g sk
Present_Value
Change_Of_State_Time

Change_Of_State_Count

Feedhack_Vvalue

©I(C

M %'JﬁI]O)WU

iz /XTAb‘bInﬂHz(L_ﬂ L COFEZTEK
SNEHZE. “Active (B#n) " F/z(3E "Inactive
(Z1E) 7 A TPresent Value] 0/~ (CE
TIAFENTEFZREFH T B,
[Present_Valuel 7’0/« D&
A "Inactive” h'5 "Active” (CE(LT D&
[Change_Of_State_Time (IREEZ{LBFZI) |
7J’0)\5« & [Change_Of State Count (4%
REZMbEIEY) | O/ hEFHFIND,
HERD E ) LBkZs S ZEADBInary OutputA
=12 b® [Present_Valuel ZJ00)\F~ (Cxd
L CreadPropertyt—EX ([6&HDEK) M
Fr=i;4&. [Present Valuel Z’00/\F+ DfE
%DX/‘I’i\/X@'%o
AT MIH U TEEDT O/ hiHRE
b FASIRVEIRREES AR E DR 4 10§l {#1 2 T]
BE(CT B,
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3.1 hEsEE

Contemporary Controls
Contemporary Controls Provides BACnet Interface for People-Movers at Manchester (UK) Airport

Otis Elevator Company was selected to provide the people-mover solutions for Terminal 2. They turned to
Contemporary Controls Ltd (CCL) for assistance with the connection of their products—including elevators,
escalators, and moving walkways—with the Delta Controls head-end Building Management System (BMS)
being installed. Working with all parties, CCL developed a turn-key solution that satisfies everyone's
requirements. The BAScontrol22 (BASC-22R) was chosen for this application.

W"““Illlllll_lmmmum|_m T -"-"“'-~-““""Wl"

fosag ’ﬂm.rw

g

BAS ontrol22

BAScontrol22(BASC-22R) :

B YRy MNEFEFERLT

o] o) 2o o[ s s T T} =2 ce BACnet/IPL R F&EYR-F93
= 224V b1Z4YIV 05

Tt < 1

X3.1-26 : BAScontrol22(BASC-22R)

The BAScontrol22 provides the BACnet interface
for people-movers at Manchester Airport

X®3.1-25 : YOFIRA—Z=HICEB A SNEBAChet/ A J1—X

HiPT @ https://www.ccontrols.com/enews/2018/0918story4.htm
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3.1 e EE

Lake County Central Permit Facility
Libertyville, lllinois, United States

The building is the Central Permit Facility and Water Quality Laboratory for Lake County in Waukegan, IL.
The Building Automation System design goal was to integrate virtually all building systems into one
common BACnet Internetwork. All HVAC, Lighting, Fire Alarm, Electrical and specialty systems such as

the lab controls, server room air conditioning, elevator, foam system have BACnet interfaces. - Lift-Net BACnet interface
to a ThyssenKrupp(z—« vtz

>27)Lw ) elevator

Welcometo the
Lake County Central Permit Facility BAS

2nd Flocr OMce

Automated Logic provided
the Front End graphics
for all systems.

) » i A "oy

(3.1-27 : AV IFHUHBLA VEMREERS LUKE [(43.1-28 : iz DBACNet> AT ADAA—=2
e

HiFf : https://bacnetinternational.org/case-studies/lake-county-central-permit-facility/
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3.1 hEsEE

==&

BuilUnity TLARX—452057 MY —EX

FEDD ST RS —ERZFERAL. ECHSTEEREILOILAR—5Y—ER - fliflziT 52N TE
F9. AN—hIA>2/FTLw bHEREOGEIZRZU. TLAR—5—DIREOHEZS. EITAT

=1 —)LDFEMNPIEETT .

L E AR
i U :
FrouFqse— S K EPE :
) 239K ) CQ—E ST b

:L : g VI
_HICH :
W

e U 27207« /

o bz (FEW) |
BulUnity | -,
3z hO—-3 [BUE)|

X3.1-29 : BuilUnityILAR—-4937 REIHY-EXDI AT A

RN EAN — N IJA B

©JQA2023

b

BACnH 1B F R AEIL
. |TramsEEHR

I
I;I_J Buc - FGw
o BAGnet#E

.

11

FrizEmE

¥3.1-30 : BACnetlC&BIREEZ L@AN DAY

HPF : https://www.giho.mitsubishielectric.co.jp/giho/pdf/2020/2005104.pdf
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Why should you invest in BACnet?

BACnet EXTENDED ITS SHARE AS THE PREDOMINANT

COMMUNICATION PROTOCOL Protocols

Regional Differences in Utilisation of Communication

Total Building A

Market C

o e
48 u CAMN B

(L

s wtary

EVELLMEN

BACree stvong In Noth Amerca, 58% N 20ME; €2%h 2010

Excellence in Market Intelligence

. \) sRIAS
[3.1-31 : BACnet7ORIILD> 17

Number of l l l |
18 7 20 s 50 54 &©@
Prodocnl Revicion PR2 PR4 PR7 PR12 R4 R16

B-GW. B-RTR

BACnet Profiles B-55, B-5A B-ASC. B-BC B-OWS  B-AWS, §-CO
— T
-, & a2 Access . Lighting .
Products HVAC Lile safety Energy meter control contral Elovantors

EIN ETS ETH ETH EUTE ETTH EUTE

el

[¥3.1-34 : BACnet®O— Ry
©JQA2023

raosy

(43.1-32 : JORIL ORI OLEE

Protocdd by Region, Global, 2013
co
2012 a9% e —
0% gy
2013 s2%
AN
\ 2014 S4%
k2
2015 58 )
- BACnet’s rate of grow]
207 B3%
10%
2017 643
[
3 ~ » © > %
Craci: £5HA & & & & & &

o sulL) VAN

[43.1-33 : BACnetOS#EDRER

Tracing BACnet's evolution, from an HVAC-only
standard, to life safety/energy metering on IPv4,
to access and lighting on ZigBee, and now to
elevators on IPv6/web services.

P @ https://www.caba.org/wp-content/uploads/2020/04/1S-2018-189.pdf
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PR BRTEOHRNER o

2"

‘ g
"5!/ ~£_
)\
s

5

,x b ."._ =

- TgELTIEFI109kA

o AOFMBICEVWTEBUMRETEZ-ES

- BHAEEEOHESXEFEIZZL

s —ATHE-BERIEEED—AZYDFNIMIE
EEAVELY

(3.2-1 : PR-BEHIHOHRIK

PR-BETIBME (201146-20214) FEWRER w1 Ao/ DN

EMSOLE N

-
=

BEREEE

-~ 3 RRR 3 3

wranzo [N &
wrmaacy- [N

I I e
JIUTIIT 3
4 8 7 &g 1 ¥, PR
TR mm T
Bsa¢z; £4 & % : b 0§ s 3 B b oE
g I ‘1 g z E T ) ! 5 § - - - ;
: 2 EJ } &
(43.2-2 : PR - BEHIGHER (43.2-3 : EERIONHEBEL 3.2-4 : FRINEEEB 1 A HIOofdhiiEaEa
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ERIE(C X I BERE

Bmh ERxSHECm.
—ZmigVEEE

X3.2-5 : ZmiEELEERROS)]

©JQA2023

HRDRIFEMPOEERMF(ICIDE(L
- EN EEE

(3.2-6 : REREmOS!

37



3.2 Bm

AEREMOEZERDMAFORY bDEH

S AN SRR A T = D))

Ez’ﬁ*‘%ﬂﬁ\ ;.‘-T = ’\T’\:a.’:'-:” ;.:’ E*‘Ju'ff o \‘ ' - $eH0ks S ATL
Stepl ZEO L —%#ti8 Delibot

B43.2-7 : 37y RORTA I AR = OERDFE 7 B
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AERBMOESEDMFFIORY bDEH W‘

BEFORE AFTER

PHERARKRy b CEE

1—H—@loaE . ——X

B HEEECIEIER/ XL 1200y kT,
HENL 7 ERAGE, EmX L 0 - EHY 4 0B8R

BHREORITHEEE, % B Y 71T A EE
(N FDYIYEZ D)

n - AEOERABCEIITERFS 3 S3TLIRNTIELLTHTSH
E‘Rﬂikg EEHE U %ii:lﬁ#%ﬁﬁ%b‘ﬁ‘ﬁ”%u Eﬁﬂnﬁi %Et:éﬁﬁi U %iﬁ‘?fi Eﬁﬁﬁf

‘[E_E:L?_E %E?fﬁéézggﬁv %ﬁ 45 TCANDDEY FIFHE]EEIC

[3.2- 8 : REFEMOESEMIFCFTEZ-XES-X
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EEh TROEBHLEH o

ZFEAEDRIET A IZEZFHOLH Y . NEELFEFICT WL

@ @ F/NPETHEBETEAMIE « AR—Z « HEEOEESH LD - 1o

ARy b 7L FY—DZ# ANTEEELOERATETUL L

"v‘

AFR7ZLxARy MEICKY BF - EETOEEZER

4X

[¥3.2-9 : ZERFDTIROEFEOMNR
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ZHRHTIEOBEEEH

Y4 X

§:08 v
s = A
e [ & /-.\(Vr:y:/\/ 7

AR

R N
EODEA.

O A —NIILRSE
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X3.2-10 : BMEIGBELZRRE2OH)
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U—2Z - LYHISTC H—ERELUF 1 DIRIABH ~F—T~ @ |
ASTCOHM

BRREXICEIAFBAFERE-FBHEEEREIZET. BRTCORETHS, ORT+IREALV=
BEEZELCERESEA-H. PINERICBDEALLT VWY —EARBRET L ZERESHOBHRETRIETIIE

BRENI1—F—0ORE MHC DR St e
B HHFAANMER
B BAFIC. BELTOERAS. SEADRRIENLE oy - :
" BREEEOORYNERENIRLL-EF IO AN LHE ' ; hedd '
WA DT
B ZEUESHERALEOHE
w1 A
B Rit-RELOVBOMAME A o
m AFRBEOEBEEAYTLEL IN—hF— B OIiREHEE
B EAAFICLSM SR DIER
A RO RES IN—pF— CHOMEtERAE
PO+ 72 T CEOBIEGERITES, Daas E7 1L OME
ua'r‘[%]t‘x:' x E :.—"f— ~ % .
Y—EARY) ATrOA0RR SLYaF LT OR
ﬁ a—F— aA—F— a—H—
(RO A= | A== case
WA A—TH

(3.2-11 : Y=Z LA STCOED$HFHZBH
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U—X - LOHISTC B—EREEVUF 1 DIRFEH ~RF7OER ()

ARYFBAEZFLETOAMEFABRLTRET ILENHLL Y EARNFIRFO-—XZHFTART BETLIHLENH LI Eh . £T12RE
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EU ETS: European Union Emission Trading Scheme
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* KONE Singapore

e https://www.kone.sg/new-buildings/elevators-lifts/connectivity/

* Shindler Lifts Singapore

e https://www.schindler.sg/en/elevators/built-in/robot-service-connection.html

S FIR—)LBAFNZIE I B0pen RoboticsttMBFE LTz, ROS2 L (CHEEEINZRMFICTLNR—4 —&EH
DIEHDAYV T —FEEND D

e https://opengovasia.com/minister-gan-kim-yong-announces-development-of-singapores-first-

robotics-middleware-framework-at-national-health-it-summit/

* https://osrf.github.io/ros2multirobotbook/integration lifts.html

* RMFICKONEmFI D77 TH—EFZNSEENTLD

e https://aithub.com/open-rmf/awesome adapters

* https://qithub.com/sharp-rmf/kone lift controller
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. F v O FERERBEDDeputy Director of Smart Systems
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s Fyv > FHERRIE. BROSHOEZROONY bZEFIBL TS

o ORY PA—H—HDATZ I EUTITINR—S—EEHEERIRELTULEDT., BEONTERVNEND
N> —0Ow o4 NAREN B 1=,

s ENEBRINL, ORY hETILAR—F— (RUBBRI7) O@EEONIILICDLT, SSTR 93:2021
EVWDXEERITUR

* Lim Chui PingK(Z. EREMDEEER

https://www.singaporestandardseshop.sa/Product/SSPdtDetail/104fd2cd-a294-49ef-92b8-
8916f1d535df
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KONEDILARX—F—THIELTEDSL. ROMi-HNSEN I EIEEEZITOZ. (RR—2)
REA)\—(E. EFERAPLCOA—HI—NEN o7z, EEMHIEUTPLCAETULDN, FEDERZK
DIELN,

TILNR—F—A—73—(IKONEDFH.

SUAR=ILIE, BE. FIERELEUTHSA—A—N410D. 20T — RN\ INGB- T, &=
935, EWDFIFZESD.

IRE. 3FEMD/ T I AEME,

IR7E. RN DD EEENE TULBDIE. KONE, OTIS, FUIITEC, Schindler

e {hOHAX—H—: Mitsubishi, Toshiba, Hitachi(&< > HR—ILTIEZNEFEE A+ —TI(IRR0\,
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SS TR 93 DX

« 2022%5AH

o BFT: Fv e
e T L AX—%—:KONE

« O/Rw b : Temi

» https://www.cgh.com.sg/news/announceme

nts/changi-general-hospital-capitaland-

investment-and-kone-collaborate-to-

advance-the-integration-of-robotics-in-
buildings

https://youtu.be/FKIAdYGIu9k
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Gap between SS TR 93 and RFA B 0001

By Building Owners or Robot Vendors By Lift Manufacturers
| |

Individual Robot

» Discrete Lift | Robot Elevator 1
| Robot FM Control System Robot * > server I'——’ <erver “ »| Elevator
! : @ 1. Robeot-Lift Communication e s
. | rernnanans + 2: Robot FM-Lift Communication
| 4+— « « — 3. Robot FM-Middleware Communication
2 Central 4y 4. Node-Lift Communication
Middleware et
Figure 1 — Robot-lift integration with a discrete lift contral system
SS TR 93 RFA B 0001



Gap between SS TR 93 and RFA B 0001

m SSTR 93 RFA B 0001

Lessthan1s Not specified
Timestam Float Integer [ms]
P Unit is not specified Unix epoch time, 64bit
« - Command from the robot side Automatically controlled by the elevator
Door Close ;
(The robot side can only request to be opened)

Passenger mode Normal operation mode
O e L X f E8 AGV mode (Robot mode) (Robot cooperation mode)
elevator Code blue/VIP mode Emergency operation mode
Fire mode
Next destination Required No need
Required Not specified
Mode change command (by Registration)
Mode information Suggested as a parameter (Integer) Required as the result of commands (Integer)
Resource management Lgimse s Sealdss
(resource sharing is noted in 4.1) (by Registration)
Information security Required Required
Door direction Required (5.1) Required
SIL “the integration shall not decrease any existing SIL of the lift” Not specified



Gap between SS TR 93 and RFA B 0001

m SSTR 93 RFA B 0001

— Get out of the lift once the lift door is open if the robotis = The emergency operation regulations of the robot system
in the lift; and the elevator system shall be determined in advance.
Robot reaction when - Move away to a designated parking location (clear away

U e CUBETENRRERS  from the front of the lift door); and

- Not get on the lift if the robot is waiting for the lift.

HW spec of Required hardware spec expects to place it in the shaft. Not specified
oo i b o (normative Annex A) (The elevator server can be placed in EPS)

Multiple protocol The communication node shall be required to translate the Not specified
support of various open-source standards.
Communication node (normative Annex A)
Required Not specified
Gap: 40mm (It will be covered by an additional guidance)
Robot performance Step: 13mm

againstigapiand step (normative Annex B)




3.8 FAM - SeimEL)

“Type of ‘Clause’ “Proposed changes “Reasons for the changes FEemarks / Comments
SN comment Subclalﬁgf Table, {Mote: Exact wording of recommended changes (For use by Enterprise Singapore
(GE — General; should be given.) Secretariat)
TE — Technical; (e.g. 4.1, Table 2)
ED - Editorial)
1 TE 33 Change “usually a programmable logic The communication node could be
controller (FLC)" to “usually a implemented by an information and
programmable logic controller (FLC) oran | communication technology equipment.
information and communication technology
eguipment”
2 TE 421 Change “(usually a PLCY" to “{usually a PLC | The communication node could be
or an IT equipment)” implemented by an information and
communication technology equipment.
3 TE Tahle 1 Change “Int” to “String™ for “Lift Call (Level)", | Even though the type of vanables
Table 3 “Lift 1D internally used in the lift controller is
“Int”", the levels are normally identified
hyy floor names. String is hetter to cover
this case.
Lift 1D is the same (e.g. W-1, H-2)
4 TE Table 1 Specify the unit for “Timestamp™ (maybe [s]) | Timestamp requires the unit.
Table 3
3 TE Table 1 Remove “Door Close” Door closing is very important safety
Table 3 function of the lift. It shall be controlled
lyy the lift controller. Otherwise, the
communication node and the robot
systems shall have the responsibility
related to door closing.
4 5.2 says “the integration shall not
decrease any existing SIL of the [
To comply with this requirement, the
communication node and the robot
©JQA2023 175




3.8 FAM - SeimEL)

systems shall not make worse the risk
management by the lift vendaor.

The lift can close its door when “Door
Open” tums into False.

woltage is 24 WV DC for “on™ and 0 DC for
u[..ﬂnw

TE Table 1, Title Change “Required” to *Suggested” The main text says, “Table x shows the

Table 2. Title suggested minimum, non-exhaustive

Table 3. Titl set of commands and signals”. It

HNE o G means the table is not a requirement.

Table 4, Title

Table 5, Title

Table 6, Title

TE Table 1 Add field for “Door Direction” 5.1.h says, "The lift controller shall

Table 2 include messages for the
comesponding status of each door

THOE A {(Door 1 or Door 2)"

Table 4 It means the information of the door
direction is needed to specify the
ornigination and desiination of the lift.

TE 423 Remove “The recommended switching The different voltage is used by some

lift vendors.

To avoid the problems due to the
voltage difference, dry contact is often
used. Dry contact is much preferable to
clarify the responsibility boundary point
on the electrical connection between
different vendors.

4 5.2 says “the integration shall not
decrease any existing SIL of the |ifit".

To comply with this requiremeant, the
reliability of electric components shall
he managed by the Iift vendor. This is
another reason not to use wet contact.

©JQA2023

176




3.8 FAM - SeimEL)

TE

Tahle 2

Remove “Code Blua®VIP Mode”, “Fire
Mode"

“Code Blue/VIF Mode”, “Fire Mode”
can be represented by OFF of *Lift
Senvice Status”.

“Lift Service Status™ means a status to
accept the request of mode change to
AGY mode. If “Lift Service Status” is
off, the robot can recognize an
abnommal situation. Then, it can
hehave as expected.

5.1, 20 paragraph says “The lift control
will minimally have two modes of
operations (passenger mode and robot
mode).” To be consistent to this
senience, the modes in the fable
should be “passenger mode and robot
mode)”.

10

TE

Table 2
Table 4

Remove “Mext Destination”

“Next Destination™ does not effect on
the robot behaviour.

See 5.1.e. Only “Lift Position™ and
“Door Openead State” are used to
generate the robot movement.

11

TE

Table 2
Tahkle 4

Remove “Door Closed State”

For robots, “Door Open State” is
essentially needed to go through the
door.

OFF of “Door Open State” is enough to

recognize the door is not at the
appropriate state to go through.

See 5.1.e. Only “Lift Position™ and
“Door Opened State” are used to
generate the robot movement.

©JQA2023
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12

TE

451

Remove “Get out of the lift once the lift door
is open if the robaot is in the Iift;"

When the emergency situation, the
surroundings of the robot get
uncertain. Power outage and network
disconnection may occur. Floor
clearance may not be assured. The
robot vendor cannot assure the
maohility performance of the robot for
the situation.

It is hetter to stand still at the point.
Then, it is treated as an simple
obsiacle to be removed by a human
(fire fighter).

13

TE

hic

Change “Next Destination” to “Lift Position™

The communication node and the robot
systems can operate as long as they
know the current floor (Lift Position).

See 5.1.e. Only “Lift Position™ and
“Dioor Opened State” are used to
generate the robot movement.

14

ED

Figure 3

Change “Pax” to *Passenger”

TE

632

Remove “The common operating voltage for
the I/O signals is 24 VvV DC.~°

Some auto-door vendors use 12V as
the operating voliage.

16

TE

Table &
Table 6

Change “Float” to *String” for *Door 10"

Float is very difficult to use it as an 1D.

17

TE

Table 5
Figure 5

Remove “Door Close”

Door closing is very important safety
function of the auto-door. It shall be
confrolled by the auto-door controller.
Otherwise, the communication node
and the robot systems shall have the
responsibility related to door closing.

©JQA2023
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The auto-door can close its door when
“Dioor Open” tums info False.

18 | T1E Tahle & Change “Door Open Signal” to “Door Open | For the lift, *Door Open State” is used.
Figure 5 State” It is befter to keep consistency.
19 [ T1E Table & Femove “Door Closed Signal” For robaots, “Door Open Signal® is
Figure 5 essentially needed to go through the
door.
OFF of "Door Open Signal” is enough
to recognize the door is not at the
appropriate state to go through.
20 | 1E Annex A Change this annex to “Informative™ or, Because Annex A is normative, this

change “shall” to *may” in the sentence

“The communication node shall be required
to translate the various open-source
standards.”

sentence means the communication
node must support multiple protocols.
Otherwise, it never complies with this
standard.

It is not practical to implement multiple
protocols at the current stage where
there is no concrete protocol
specification complying with this
standard.

©JQA2023
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-
Agenda

* Discussion on Japan RFA B 0001 and TR 93 standards
* Sharing RFA B 0001 from Japan
* Sharing TR 93 from Singapore
* Sharing on differences/gaps between the two standards

*  Moving forward

(collaboration on new ISO standard?)
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~ TR 936, BIEERTEDOTEIFIR—>3 >, HHYEED
* LbkOJwwvb=EBHIELTLD
* RHDIILNR—AG—%WMFRILTICHODXYVZ—OR/NEREZBHIELTUD

* BERFBLUTND
¢ BB, HEICER - FHB X 0lEe
¢ BEt Y-k, IEEROORY bOMISREDRAERICIE ST
® TRO93®m. RFA B 0001 & MFE7REN
® TITIR-A—H- )T AR—F-DEDER/BEERELTND
® RFABOOOINHIEE (&) (CER&HEULICASTZE. A3 °Annex (normative) [CANTULSD
® TITLAR-AFA-TCH Y¥_a17ILELTERELEDETDIARICEMNTLD
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* [FRREE. SO TGS
® SO HR—ILTEHE, TRIICEDVWEERNH1To> C. 2EEREONEHNHD.
®* HASGBREEKRT. RFABOOOLICEDW\WEREEHBE(C. DA RSA=EDRE, EB LTS TJ1T—-X
* WEREHTIORIILIZDT, ISO, IECTOEE(LEEDRLME LINZU)
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Agenda

* Brief introduction of JP standard

* Brief introduction of KR standard

e Discussion
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3.9.1 BRJM

ERMES DE B £ 15 E)

BRI DILELATICA RS ELBHEEFILATOLEDTHD . BINEZEESHI —IVEROBREBDERZRETS

% 3.9.1-1: BRMES

FRNIESES : European Council (RRMNERNSE
EUIEE< : Council of the EU (BEIEESR)

FRMES : European Parliament

FUNZEES : European Commission

©JQA2023
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v EUDTT A THE RS

v RE(F. FRINESESHHEL. BUNESHNEER
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(DERNESBLURMNIBESR(CERZIED

(2)E5 - FRFER - 5 - IR ECR AT R (CRDIRET
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HPF © https://www.soumu.go.jp/main_content/000489588.pdf
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3.9.1 BEXM
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European
Parliament

[ #3)
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European
Parliament

=ExEE

Trilogues®
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.
TR
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USSR
Council of Council of
Ministers Ministers

X 3.9.1-2: %ﬁ{ﬁii = Eﬁﬁo)ulbn

HFR : http://www.nihonjinkai.be/file/jetro/seminar2017_1_shiryo2.pdf

HFT : https://www.jetro.go.jp/ext_images/_Reports/02/2017/cd421881928e3e57/report1703-4.pdf

©JQA2023

190



3.9.1 BRJM

EUICHITBiEEDIEFREOE -GS

ERIKREAEFEORERNCDITBND
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& : recommendation  #EHDHZUL —
=& : opinion

HFT : https://www.jetro.go.jp/ext_images/_Reports/02/2017/cd421881928e3e57/report1703-4.pdf
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| World Standards Cooperation (2001%) .
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tiFfi: CEN/CENELEC Strategy 2030
3.9.1-7 : CEN/CENELEC Strategy 2030 (i) / rategy
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3.9.1-11 : Horizon 2020 - Robotics Project2021 (FK#f)
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Figure 1: Architectural concept with GAIA-X federated servicess
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Figure 2: Compilation of use cases (not final)
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ISO 13482 : 20214 Robots and robotic devices — Safety requirements for
personal care robots

ISO 12100 : 2010 Safety of machinery — General principles for design — Risk
assessment and risk reduction

ISO 13849-1 : 2015 Safety of machinery - Safety-related parts of control -
systems — Part 1: General principles for design

ISO 13849-2 : 2012 Safety of machinery - Safety-related parts of control
systems - Part 2: Validation

ISO 3691-4 : 2020 Industrial trucks — Safety requirements and verification -
Part 4: Driverless industrial trucks and their systems

IEC 61508 (all parts) Functional safety of electrical / electronic / programmable
electronic safety-related systems

IEC 61496 (all parts) Safety of machinery — Electro-sensitive protective
equipment

IEC 62061 : 2021 Safety of machinery — Functional safety of safety-related
control systems
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ISO 31101 Robotics — Application services provided by service robots SREH
— Safety management systems requirements

IEC 63281-2-2 e-Transporters — Part 2-2: Safety requirements and test REH
methods for autonomous cargo e-transporters
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