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Using significantly renewed microscopic traffic flow simulators including

sensors and ITS communication systems from the simulator that our group have developed since 1997,
studies on the appropriate evaluation method for ITS information and communication networks
including sensors and their traffic accident reduction effect have been conducted. In this research,
using the evaluation method of the communication system that evaluates the communication between
vehicles that enter within R [m] within T seconds from moment to moment, to avoid the
overengineering requirements of the ITS information communication systems, the accident reduction
effects of warning-type safety driving support systems using the ITS communication system are
evaluated. It also includes the effect of reducing accidents in autonomous driving, and the
evaluation of the relationship between "efficiency"” and "safety" of traffic flows, including
multimode traffic society and super-adaptive signal control methods.

ITS T Rm



B X C—19,. F—19—1, Z—19 ({:5@)

1. WFEBRGA S A DT 5

(1) ITS IH86EE = AW 2 E8E R 2 2R e v A7 ATk, ITS I 2 2iB(E T AT L OE RBVATH DN, it
KOGV AT LAOFHN 1L TITERE 72 BRMERESESIZ 2 A MEZR & SR OBFIZ D (N H - 72,
WERFHI HE LA R BT D MNERH - T,

(2) 1EkRDHBHASEO L AMEFANIL, FHFHCER T, HREERRENET, v 7 r A3ty 7 K@ity I
a2 L— X X HEMESORE LM T D IRIT E A ER o T,

(8) ITS 1H#HLEIE T AT ADOPERE & Z UKD < BERM L EE R U AT LAOZEMERROFT 2 B3 25 2 &2
VT H o1,

2. WFEDEBY

(1) ITS 1HHEIE v AT A OMERERHI 715 & T 5 < BB 2 2SR o AT AOREMREO RN % FIHE & 7
% BEAm FAE O RN

(2) B EED ITS HHEE VAT AOE GO Y b & B ER 22 28I 3R v AT A ORAVERE O RHM

(3) BAFE L7=iMliAEME 2 o, T F— RREHEEOHTHE, £2. RBEFHEF N2 E0RmEmino #h=%R) &
Mz 4= BRI

D3 HAEHME LTV,

3. WD HikE

(1) F9°, BoH & ITS HHRER U AT LAEZHFLI-ETHO~A 70 A a by VR@EY I 2 L—XIZ, RTA4 30D
FREN  HW - BB 2B A N 2 TR A RIE A A L, — R E DI b a3 25 % & T d i fEik T, Bl
% AL AT RE 72 AT RS AR A AL L 72,

(2) WIT, HEE U= MERER AR 2 - ¢ T B UNIC RImIPL  [@hcu< - T
WIZ A 2 B [ D E IR - 72818 D uﬁﬂﬁjﬂﬁé”@ﬁ fREt | EROARER B -HROAHENES Y
L. o & ITS fFil(E o % 7 Aoib) 2 Bk PEAE G = - - - N
[FRE o DI T A 5) ARt = =T 1 D -l -
B CIZE M A & Hl B OB OFRILA 1T

HETH DI, EEA LHEE C oM EOFMLEFITITE A ‘

EVERRN-0 BEDY V—23EL UTHEE A L HE B

f;%?gfj@fﬁjfmgﬁ SIS S ERRRTDS S A (WAL RRBORROREES L |

M1 T RmaHliiEOBRBIX

7o, BV TR, K2 0k5IC, BEEICEATIZIN—Var EEMIC AT N— 3 U EBERIVEREEDRK &
LCET/MHEL TV D,

1
1 17m i
J‘ - W@C | ‘

_____ a1 [—]
n@@ ‘@_::-.4——-————- 1&?
@ = mi =
1 __________ T, B
- WHAC - - - AL ! — T g
: Thmemerae T | : Lwﬁf'lun JIANE: © -WRne.
I
@) EEICLDAI V=V DR (b) BMICEBAIN—V 3 ORE

M2 MET DI 2HBIN

¥, FERIOG G A RE FHMmEAR I 3 O L 5 AiEKKEE L CO TV, REALITRIZR 1 0@y & L,
BFERIE I 31T 5815 5 & MELE ISR D IR, t///&#ﬁkzgm&ﬁ%$®%ﬁ oY L@EO
@éﬂ%ﬁbkﬁﬂﬁﬁ%%%@(ﬁ%&)k%%%ﬁﬁﬁﬁ@%%%ﬁwto
@ @ @ S BT, BEMLEE IR AT DO K ARITxT
(1 0. [ 2 FCHIERN SR & IRMEEE kT D FEBHIE R bR T,
soom( MR o A HE S AT BB IS S T HIE R
L ——— SRR g5 f ONRMERE ST B IR b R 7,

=" fiﬁ:
45m T Soom’ R1 REEHE
1) . EH(%) | Wi[%) | B#7(%)
o E75@) 10 80 10
®: EBRENES whm [ 40 20 40

K3 FHEFARICE T HEKE T



B) QTHELNIHAANOELNTZINT A—FZEZHNT, o0 ITS FHERIE S 2T LT L D EER 4 2L 2
VAT ADOREEMREOFTALEIT - 72,

(4) &5z, BP0 ITS HH6EE T AT LI L DB ER L 2IEE TR T AT AOFEHIRG OE ), HEEIRE 25
Do, VAT LR R L AR OBfR E R DT,

(B) XHIT, ZOFHUCEF Uil F o T2t OFMf&EEE VT, COVID-19 O3 F X v 71281 522
HEBGO VI o b— a VIIRRGE, BEEEO LT E— FMUIZEE L TRET I LZ2EOKE, BITHEEE DT
FRALRZRDOZSEIED 13h3R) & 1Lt OBMROMET, S 5T, M CTRIEAHIZER SNAICE ST
—<Tho HEGEDEWREEEHE G2 GhRmiRo [#hRl] & M2ett] ofR olstair-72,

@) EGIZBELTL, BRO—HEARLTWDEN, BIELRBIFRZED TEBY, 5% ILICE LD TERDH

LLTRAERTAHTETHD,

4. WFFEERE

(1) #kD %< OAFFEIX, EEEO—EOFHMBERNICTHFET 2 2 HmOFREE GBE) OMEEERHE CTiThit T
WZDIZK LARFETIX, WEA2Eh, FMEAEL Y I a b — MRER~A 7 B 2 a bty 7 RAEH(Y 2 =
L—Z 2 EE L EEORFZNZ BT, —ERR] T B LANIZ 5 o Bl i oo ol s R Bk 23— & O i Rlm]
LANIZ N B AIREME D & 2 Bl [ 0385 0 2 % RF 2 ) & FEAlet 8 & 3 2 @ (5 PEREREAM A (T & Rm 3L | C.
2020 AL, BIEICE VY EMA T, B8, @ER, BIOe Y L@EOMARDO DL AT LD
MEERIAFERIZOWT T # Rm #HliEE O TRET L, FHIERZE DD Z & T, VAT A~OERMRE
GRIERE VY OZTFH T A —F) RREXLEDDHI L, FiEmmE ety v VERBELE L,
VAT AORRFFERMERED TR D AREMEE R LT, F2, @AM 27 MIe R L BERIOE > AT L
DR EZNREMETELZ bR, CLTOQ)A) BIHEICBMAEMICIE~RS,)

S 5T, B LM 2 W, v T — FRBERORITE, £, Z8E Sy Uz & Te sl
oo ) & Tzt ORRROMMLZIITED BRMO 3THBIZZET Th o722, T b O BAKRAER
IFLL T D) OFICIR~7= b AFFEHIE T O 2022 FHE 65 Ehi SR EZIT > TV LA E(2)~ (@)1l
D, 7B, ~ONB L TiE 2021 FFEIC MG LR LT TENAE DB END,

A) BRI T D I8(E R & LEERBSROBGR, o v v 7R L NEF MBS ROMMGK, £ Ll
B OGN 2 G 7 P AR I (RMEEE) & M2 ISR o Btk

PR (5% L — > OHl O -8 AR IR 30 72) & iRMER: ([F 10 ) O HE @ OfERO—F %X 4 12
AT, —EOBEWIHIELZ e 75 &, Rl Z2@EERBFEL, L2 BRHMEFIEIC L > TRE L ZOMEN
EoDHZ LN ND, EEOITFHEEEN TEEEOERWFRILEE TR TIToHATHY . BT 2 BN
(2 5m LINIZE WS A D BEOH 235 & U HEMEE ORI EE AW R Th b, HERERE, R
A 2 BEANZEHEE O S WEm[E L THAET 5 2 & 27O RAEICT D 2 & DR G728 & I o A 2hFI
(ZD72M Y | R ERMERE A W OBE VAT AOBEREM ETH L EBT DL LN, HETHDL I L

DTG,
100
0 I —+—2s5mIFif
: { "“"x.\ —n— 5s5mIF(E
3 5 \
g =
B =
E 4% +— 2s5mIF{H w= 0
g 30 —m—5s5miFil g 30
20 20
o SHEITE 10
]
on 0 100 200 300 400
1] 100 lmﬂngiﬁ?m] 400 500 600 L!f!*&[m]
(a) PIBRF(ATH=30s) (b) 1RHERF(ATH=10s)
4 AFHMIEICIR T HEE R L LEERBUTE
2 ::t:smwﬁﬂllﬂ _ . NN - .
LWt ey isvanm ZOX DB Z BB, BE BRSNS &Rk S
P e L EE T E AV E D BRSSO L
\ﬁ. fEOFBENE Z RN EL 257D TH D, (¥55H)
-------- | l_ =2y = S— - Vs ™ A
o T b RO TV, £ s 7 b SRR
y OBk & B FERME TR -, FEREX 6 ITRT,

Wy g oSBT, A bR OBAT R 1 R R &

1= & B C A4 R ZH 2 S - — =r by

iman o BENSREBETILS R OBIE 2 7 ICr T, BEREE TR0
EAIAI RIS L T\ B = LA D,

5  Fil PRI OV TORFBAR



100 - = - - - 100 -
50 50 r
80 80
'i 70 — 70 4 - - -
¥ e g
= B % —o— 2s5mEHE
B so ¥ 5
g 0 g a0 —n—5ssmiF(H
| iR & LHEE
20 —m—sssmiFE R
10 2HETE 10
[ [
o 100 200 300 400 4] 100 200 300 400
vy SEEm] vy FEEEm)
(@) P F(ATH=30s) (b) EHERF(ATH=10s)
6 FHEMEEICKT by vy T & MEIEHRIUE R
00— et 100
-0 l
90
E % -
& # a0 —n— A2 Y OH(EE50m)
® - o BEDH(£E150m)
g 8 o BEOHEE150m) g . BARY X7 AEEREOHEE
B —m— Y OH(FEFEs0om) ﬁ d____ﬂ——#—’ﬂd_‘
_ 70 e w 50
MERCATA
40
“ 10 20 30 a0 50 0
PHIHABI(s] ° * Tosmpms *
()2 ¥ 5m FEME OS5 b)) 28 5m iHliEOHE

7 wrY LIBEOBET 2 G D o BRI  E & RS R O BILR

B) I R o S ARG R
TAT DD Je FRIT T D I R & IRMERE (D IR R OB 2 (X 8 1 2R T,

6000 16000
so00 14000 —o— iBER i X 7 L(SsSmE )
¥ ~— g 12000 —e— Y YBLRT LisssmBH)
g{' oo . ﬂ o BEYLZF LisssmBE)
i <~ g BmLL
g 3000 —— g' 8000
p= Il [ T ——— _ il
P 7 bt A 4000 LN
-i?z 100 RS R T A(SsmEH) e E -,
[ o MANL AT LisssmEE) ™~ 40 2000 ", I —
o ik — _1
] 02 04 0.6 08 1 0 o 10 20 30 a0 50
BRE T BRI
(@) v AT KW KRS Dl Hssh (b) IRHMEREE (2%t 2 Sl R
8 KV AT LDHEHHIEE)R
6000
& 5000 = - = - ->
ﬁ it
00 P
= '_:blooo,__—t——+ ———  ¢— = * +
B \ )
§ % i T H T
&m | o R 2 A L(2ssmB ) 2 —a— B HBL AT L2ssmBE)
a L] o FRR AT L[SsSmBE) E“ \ —o— YR AT LisssmBE)
‘Em k‘n—. ———» fyg Im .‘..'_—*——0- ——
0 0
0 100 200 300 400 500 0 100 200 300 400 500
W{EEE (] v FiaHEm]
(Q)3B 15 AR K3 2 M s SR ) &> JEPAIC R D I R

B9 EREL v TR T D HSH TR R

SHIT, WEPRL BV TR 2 FEHIBIREZK 9IR T, ZOMRNL, BREEESE
7 FEPHAS 50m~T70m FEEE & AT FEHIPRNRIZRE N BTz,

C) s =HIE G KA ETes@miio 1R & [2et) ORISR %%
HEOMOH STHIZBA L T, v~/ FE— RRBLSSCBHTEICED 2 EAMERIT, — 2Bz L T0D
. BUEFTEZATR CTHDHTZOLL T D (2) ~ (6) IR D Z & & L., €) Tl 2021 4EE PTG CIEFR LT 2@E
BTN ETesmmo %) & IZaeit) OBRICET 2 REE2HRET 2,



300m
300m
Evaluation area Evaluation area
o awom_ 300m
H o g 3.5m 4.5m I
H | :
. L L]
B 10 MSLAZZE R OFAf I 11 e 3 &R O sk

10DE D ZMNEAZFER EX 1 1 0K D ZRATHAE S A 7o e 52 72 s O 45 R AT fE © BRI A2l B D4
DHRWEFERRAZBINZ I T /3T A —H Z il U 72 [ & By [ filE 7 20008 1 M o i WME 5 dil 4 5T
&% ADSTIh(a) 7D [ZZ@H DR & TZaett) OBRERDIZFHRZM1 2, M1 31587,

. *@

Number of crashes per day
L8

Number of crashes per day
L8

Average idiing time([s] A ' delayls]
werage delay[s

(@) FHTA KU TR E — B %70 Tk (b) PRIER & — B Y472 0 Bk
12 FHEBO—HHEYZY OZER 450 ve/h OBE (RMEE) Ol L8R

5 - 5 i
5
i i,
5 s
f : i :
8 LY
Average idling tirme[s] Average delay(s]
(a) FT A FU > iR & — B Y70 Hl (b) FHPEAUIFRH & — F Y7o b Hilk

Bl13 FHEBEO—EHY7-YORERE 120 veh/h O3S (B D&M L 2%

ITSTEHLERE /2 E 2 GO D Y TV X A KB 2 aife & U C LI i 72 22885 Bl 5 23 28 @i oo [4h
RIWCHEZDZEN UIE USRI SN D L 0T o 7208, It 3R] N T2k \ICED L ) I8 e b 2
B R P CAMIZER SND L oo, Fix OMKT HFERNESL L, REHEERIZE > TV
W ARHFFETRER LTy 2 = L—Z (2D Tl O @ W EET < > FESH#E 5= ADSTTh (a) A EA L,
MNEAZFZ M, A S - 3 8=, TR & 28] oG E21T\V, TBIHOE & R,
FRHMET A MEK T, FREEEHRIEFRO [#h=R] & (22t 3EDbL 23, M [Hh%] & [Zaet] 13—
HLUTEFL, BRAMETE, [RR] & ML) T HEEE 2D, ) LV ofimEeEITnsd, A
TEDRRE L TR D RBIIADE & ZOMAEICHT 2B EOHEMET L0 L Ebhd,

(2) EER LRI IR AT LD RTANET NV E L YBEENRET IVICER LEGA, VAT AOERENEL
72 o T REOFEHCHI I, B A EIRECHAR) e SR 22 RS R AT A b B ) | BUREICHEINE T, %)
BT BB Z LR LTz, (2021 FEEMRIUBEEREL, IDICRE LENEOR IR EZHET)

(3) AFHAMEARZ FV /2 COVID-19 DX F 2 v 7 IZBI A REHRBE OV I 2 Lb—y a VIRRGEIC L Y, R0 %
< OETHE SN [ZRBEEORANT X5 3@HEHE OB & BRESROENM ) OBIG % ARG HAE TR AT HE
L HRR LT, (2021 EEEAR L., X HITHZEAEITH)

(4) ARG AR 2 B4TH 2 & oSlmiIc R IR S, —NRGEBESHIEO T A—2THD [PA 7 VE] & AT
Uw hICEALT, ThR) & 22t ORMREZRDTZN, ZofEIT 4R 1300 T %8 380
T REEFHEOBUTOFEBICERT2MATH S, (2021 FFEAE L, & HITHIZEZZITH)

(5) EHALBEOIEE L — > 2l D~ L FT— FMEIcBE L <, THEH (B KEE (PMV) 2 &) K (H
HREE) | (BUAT) 0 THEhHE R (HEgf e PNV ) ) 12 L7z s 2 0L EZ, AFFE TRV - Fik
TR ST A AR A AR E L, AR T o 7n, (2021 FEEAT L, S BITHFEZZ TH)

6) vV FET— FZELEE T, WHREOZWEHE TIIREE SN TELFEAEDT 7 RT AT h &2t — RigE
DEESNI-RZERICER L2 &0 TR 25T 53 2 2 L—F 25 L7223, 2022 4R CTIIAIFZEO Fik
ZRESHE, 20 28] 2RO 72 —XTB->TW5D, (2022 FEEE O I E O HEfF )



11

vol.121, 1TS2021-73

2022
54-59
DOl
, vol.121, 1TS2021-39
COVID-19 2022
84-90
DOl
, vol.121, 1TS2021-38
2022
78-83
DOl

vol.121, 1TS2021-37

2022

73-77

DOl




vol.121, 1TS2021-23

2021

88-94

DOl

, vol.121, 1T7S2021-24
2021
95-100

DOl

vol.121, 1TS2021-17

2021

51-58

DOl

vol.121, 1TS2021-18

NY

2021

59-64

DOl




Ikkei Hasebe Takaaki Hasegawa

Vol .E104-A, No.10

Desirable ITS Communication for Safety: Evaluation by the TsRm Evaluation Method for 2021
Overengineering Prevention, and Discussion About Sensor and Communication Fusion
IEICE Transactions on Fundamentals of Electronics, Communications and Computer Sciences 1379-1388
DOl
1752020-3
ITS - T Rm 2020
1-8
DOl

Ikkei HASEBE and Takaaki HASEGAWA

Vol .E104-A,No. 10

Desirable ITS communication for safety: Evaluation by the TsRm evaluation method for
overengineering prevention, and discussion about sensor and communication fusion

2021

IEICE TRANSACTIONS on Fundamentals of Electronics, Communications and Computer Sciences

DOl

,1752019-10,pp.49-54,Sep 2019

2019




ITS

-T Rm

, 175201965, pp.63-68,Mar 2020.

2020




