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We have found that a cooperation among the intelligent self-driving vehicles can control traffic flow for avoiding a
phantom traffic jam. The cooperation needs the vehicular ad hoc networks in which individual vehicles communicate
with each other. However, vehicles cannot always communicate due to vehicle movement. We therefore introduce
a probabilistic communication error which disables a function of communication from the intelligent self-driving
vehicles. We simulated a traffic flow where phantom traffic jam and communication error occurred to show an
effect of communication error towards cooperation of vehicles equipped with CACC for avoiding a phantom traffic
jam. We found communication error disturb the cooperation among the intelligent self-driving vehicles. We also
found the intelligent self-driving vehicles learning with communication error were more cooperative than without

communication error.
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# 1: GNaSch € F VO FH & HE (CACC #H) D

Deceleration prob. | Communication
com _
Human driven vehicle p>0 ZCO“‘ -0
Self-driving vehicle -0 nm >0
equipped with CACC p= dem >0

State s¢ = {vi(t), gi, Vi () = V4 (D),
vjcom(t), gicom, Xjcom (£) — x;(t)}

Coordinatet ©
Wy xieom(® —x() YT
[ RV
Velocity v;(t) Vig1 (1) vjcom (t)
Perturbation arek
Road length.

1: CACC 4 % time step t (ZB{H T 2 RE s, DERE (&%
BRI 1[RV] 2 OBSUE). SEERT o LS o
KU T 5 — B CACC Hi,
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Elements Condition
gi “nothing ahead” ¢; > v"™* +1
vi(t) — vig1(t) do not change otherwise
“nothing ahead”  gjeom > o™it 41
Gacor do not change otherwise
Vieom (t) “cannot connect” xjcom (t) — z;(t) > d°°™
Gicom do not change otherwise
xjeom (t) — z3(t) | (prior to “nothing ahead”)

3+ 3: EERDEM

Road length [cell] L =100
Perturbation area [cell] E=10
Speed limit [cell/time step] | v"™* =5
Traffic density [volume/L)] 25
Penetration rate [%)] 20

KR (2) IR TED, HEEREY - ERE B, B X
R L8023 U CH (L OWI) 2 52 5.

¥, BHO CACC BT T I U T 0% ¥
270, HEETORAEIETILFT—Y Y MRS &
H5.

Q(st,a) + (1—a)Q(s¢,a)+a(r+~argmax,Q(si+1,a)) (1)
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3 vicom (1), gicom , Ticom () —z;(t) DI “cannot connect” 12
5%,

vi(t) =0 or g; > o™it
otherwise

(2)
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# 4: ##E ™ (During learning) & & # (After learning) (2
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During learning After learning
1 <¢ <2000000 | 2000001 < ¢ < 3000000
(a=0.01) (a=0)
NoError - -
AllTime error error
Introduce - error
Eliminate error -
350 ; ; ; ; ; ; ; ;
3”§:§:§:i:i:i:§:§w%

Traffic flow [volume /300 time step]
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Probability generating communication error [%]
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ns.

—H, FEHBIGRERENROCERTIIN LT, HEROFEE G
IZEEEH B S EREE (Eliminate) & fEWEREL (NoError) % ko
95 L, WERERER 10%D 5 80% F TOMIE Eliminate
DRBERENPREL nolz. ZOFRIS, Z8H, Hb—E
OHERIZE VBEEMHTF 2B L 2 WHPEY MRS LIF5 2
ootz UL, AFEORERED L SR~ ILFT—
Vv MEEFEIIBWT, FERICMin—Y o bEBEHEIL
NI EDEEMERRIZ E D L D ITHET B0, — RV
IFEHSDOHIDRD N, ZFD7D, FERIZOWTX S5R5E
BRBETH 5.
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