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Examination of Vehicle Control Center Architecture
to Manage Multiple Vehicle’s Operational Design Domain

AKIHIRO KONDO'' TAKASHI MATSUMOTO!

Abstract: Services which use autonomous vehicle are expected to be widespread. To realize the services, autonomous vehicles
need to connect to vehicle control center which manages vehicles and instructs routes. Autonomous vehicles are limited to operate
within Operational Design Domain (ODD). The vehicle control center needs to instruct routes to vehicles based on individual
vehicle’s ODD, but there is a problem that processing time become longer because of increasing control vehicles the center need
to handle. In this research, to solve this problem, we propose the architecture which parallelly processes each vehicle’s passable

2021/3/26

area.
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Fig. 1 Infrastructure cooperated autonomous driving system
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Fig. 2 overview of the autonomous vehicle system with the

control center and road-side sensors
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Fig. 3 examples of route change according to ODD definition
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Table 1 the requirements of the system
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Table 2 the affecting items to processing time
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Fig. 4 overview of the architecture
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Table 3 parameters in the evaluation environment

HH Al ST A — 5
(1) B EE 2,5, 10, 20, 30, 40
QR ﬁ%:@LMm
I V48332 K
IN
L— % 881 K
G)E AR D .
A
(4)ODD @ i
H SR, pEE e
I N ERETER, EEMA
(5)0DD @ )
EFRE A
4.2 FR{MERE

Amazon Web Services [11]_ EICFHMEERBE 2 #E2E L, sHli%
1To7z. FHEBRE O % Table 4 27379, BE LT —%
T F¥DFE A R—F 2 b % Python [ICTHEEL, KFa v
R—x > MHOBEIZIE, MQTT ZHW/-.

Table 4 the information of the evaluation environment

HA fi&
VAR AT t2.xlarge
(0N Windows
VCPU 4
AEY 16GB

4.3 FREAE

AR O EREEIZ VT, ODD Manager OALHELA > 2 X > R
Ba 2 x T RO BRI 2L & el 4 5. BARIICIE, 5
BR1 &L T1A2AH A EIZ ODD Manager % #ii 45y
IIESEIBROMBEER &, FBR2 L L T2/ AF R
LDHA AL RN by B EE S B T B O AL BRI
At L7z, B 1 oMk % Fig. 5128”0, EB2 o
kX % Fig. 6 12779, 4 ML, Dispatcher IZBI L Tidk1 7
0 A CHRAE S &, FHAERERZE T 5.

H & 2 X, ODD Manager Ot o> 4LER R[] 0 52 288
HB X —®L L7-. ODD Manager [THE N ET 5. &
L H D EEREIEUL 6 [EIFAT L 7o AL BRIRE R 0 S-S5 R 4 4L
IR &3 5.



TR 2R
IPSJ SIG Technical Report

r N ™
Dispatcher -
Ann al L -
Road obD HEHHY
Manager Manager ‘
=y
[ Windows [ Windows

Fig. 5 environment of experiment #1
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Fig. 6 the environment of the experiment #2
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Table 5 the results of the experiment #1 [ms]

HigEK ODD Mgt. | Road Mgt. | Dispatcher
2 56 69 414
5 93 70 424
10 167 70 432

20 294 86 438

30 445 71 439

40 581 71 447
Table 6 the results of the experiment #2 [ms]

HE ODD Mgt. | Road Mgt. | Dispatcher
2 73 73 409
5 69 71 407
10 92 72 425

20 166 72 423
30 236 73 437
40 296 76 440
7 the n.mluiicr of vmlnr\:su b ’
Fig. 7 the results of ODD Mgt.
:Imwr“‘.ullber of vehicles ! h
Fig. 8 the results of Road Mgt.
W
thrl:n_u mber of vcr-zwilu b
Fig. 9 the results of Dispatcher
6
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W& 7 0 AEREFIE 2ms & 70 5. LvL, BRI HILE
TERWEAIZIE, AFLEFRRIT 10ms KV <257
O, HEiH7 D LIRR R AR LB, H D EmEN S
Bl B 7 O IR E S e B < 7R D

SFEY, HliH 70 QHEEERIE, BRI 5B
W ODA AL AT THILE S HIUL R WD O &
ODFRIELRDLEZD. A VAL A ERINS TR,
B O & 0 Bl dH 7= 0 LR < A B2 < 72
STBHAITIE, SBIA Vv AF U ZEHEL, WHINHEE
W ERBWEEZ 5.

Table 7 average processing time of the experiment #1 [ms]

R AT ODD Mgt. | ODD Mgt./5
(G
2 56 28.0
5 93 18.6
10 167 16.7
20 294 14.7
30 445 14.8
40 581 14.5

Table 8 average processing time of the experiment #2 [ms]

HEEK ODD Mgt. | ODD Mgt./
HELK

2 73 36.5

5 69 13.8

10 92 9.2

20 166 8.3

30 236 7.9

40 296 7.4

(©2021 Information Processing Society of Japan

Vol.2021-IFAT-142 No.11
Vol.2021-DC-120 No.11
2021/3/26

=== ODDManager(2 instances) s=f==(0ODDManager(1instance)

5]

processing time [ms]
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the number of vehicles

Fig. 10 average processing time of each process

5. BAEME

Bk, ODD ®° LDM (%, HHHEMIZER L, ZOHEMIZHE
(7% ODD ° LDM ([ZDOWTHRE SND Z EMEW. HDHH
MBI LT, YREHMmATITO LDM Z{ER L, 4% o
ODD & LDM 2> 5 Y% Bl O WU AE il 2 £k 5 2 & 23T
b Tn5.

2L, L7 & oEMR#EbE21T 5 BRICiE, &tz y
Z\ZTC, £#E O ODD 2 F L, RIEHEKRERO LDM %
WET 250, EPBV. RFRCHETE S &5 E LRk
BRI AR T 256810, RNBKE V. B fHiEO LDM
ZRAT 50T, EHEEBE LRl R a2 T
DT EIFHEL <, RREE E o T ARSI BT T IS B E
LTHIHTRATH-HTHD.

WA S, FlETORICREZR LEFEZREL T
% [4]. BENEESE L BRI o X OB L 5, RiE L o
WA ZE TR SN2 D R 72 s e oD B I T A A 1R R
LTW5.

L2 L, #RER A AR 0D el /b R0 4% Hl - A IZ KL Y ODD 2%
RApDHICIERLTELT, Bl X TR O
ODD X° LDM DRI A & EER T DigimiT 72 ST
720N,

6. £&OH

AWFZETIE, Bl o 2 I THEBERED ODD & B4
BT —FT 7 F ¥ ITOVWTIREL. Bl 2
TEEERZEHT 250, THEEROHIEY,
ODD 7> bR T 2 AT A BEE K O F HAR S8 L, AL
RN EL R 23R H 5 .

ARETIE, ZOREIIKL, WL AEICT D Z &
THUHR SRR R 7T —F T 7 F v 2R L, EBRMD
WHLEIC LD AWM OBNARECTHDL Z L am LT,
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