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STAGE EVENT
1 Car enters the system.
2a  |Car requests a slot when it is within communication range of the scheduler.
2b  |Centralized scheduler allocates a time slot as per Definition 6.
If car is sufficiently far away from the intersection, it only maintains single lane
collision avoidance. It ensures safety w.r.t the car immediately in front. even if the car
3 in front executes maximum braking.
If it is close enough to the intersection, car checks if it can cross the intersection within
4 its time slot while maintaining collision avoidance with potential downstream cars.
If the car cannot cross the intersection while conforming to its time slot, it prepares to
Sa  |come to a stop at the intersection.
A car that has missed its time slot is allocated a new time slot, as per the reallocation
5b  |policy in Definition 7. Go to Stage 4.
6 Once the car exits the intersection, it maintains single lane collision avoidance
1o22wa ( ( TRSU
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TWO INTERSECTING ROUTES
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Algorithm 1 CONSTRUCT-LOOKUP-TABLE
Input: W, L., W,. L, : dimensions of both rectangles
Output: table[Ny. Ny, Ne,, Ne | : lookup table
I: €go < RECTANGLE(W,, Le)
2: other < RECTANGLE(W,, L,)
3: for all (4,4, k1) € Ny x Ny x No, x Neg, do
4 €g0.UPDATE_AND_ENLARGE((, 0, k)
5: other UPDATE_AND_ENLARGE(4, 7. 1)
6: tableli;, ik, i1, im] 4~ MEASURE_PEN(ego, other)
7. end for
T :2NWG 3 ) TR:U
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Algorithm 3 MEASURING PROPOSED APPROACH
I: start <~ GET_CURRENT_TIME()
2: for all trial € test do

3 (2,y) < FIND_RELATIVE_POS(trial)

4 (7,4, k. 1) + COMPUTE_INDICES(x, y, e, t5)
5: dist « table[i, j. k.[]

6 status < (dist = 0)

7: end for

8 end < GET_CURRENT_TIME()
9: elapsed + (end — start) /Ny

. 220w ( TR:U
( ) ( )
( ( &
TRPU (.7 (
) 2
< (
( ) s (
1. :PSW1 ' 6I 7TRPU
; ¢ ) ) >/ (
) (6 (7 (
761. :PSI. 4
( 6 7 ( +
( ( L&
) &&1 ) . _8& 17 &&1:38& 1 :aS
&&1
&&1 61 . :.PO7 (
Fo77D7 T froTs 6:.977
S 7 S

?P



+  L# ( & . $hB % #w_oo) &(

A
|
0TTC t
! PO W TRPU
) ( ( ) 2 « .
)
) ( ) : "
v ( + e 1)
) ( ( ( (
) ( ) ) (
5 " ) (
! ( (
w4
( (
) 2 #2 2
( N 0
) + ( )
) ( «c .7 + 1 "
( + 1 Y 0 1#
61 +H 7
TRQU 1# ) ) 0
) ! (
)
« .7/ 1# ) ) )
( ) )
TR>U ) ( )
( (  151=161 50 (1 = 19 7.1
) ) (
) ( N 1
( ) ) & 2
( ( 184/
( / ( ) )
19 0 ( 5 (
) 2 ) 4
64 7 61 / 7

2Q



+  L# ( & e $hB .$ % M. ) &(
0
Obstacle Vehicle B:
(such as Building) Conflict vehicle
V2x
communication
network
L . . L] e L]
Appr:’;:‘]:;ll:gt:thltle T-Base station
- = = »Vehicle X’s Line-of-sight .
o o
o * T-sensornode
+ T-sink node =
V.ot PWISE=! ( TR>U
J4163 3431 1 I<
61 (< 7 &&I<6&&l < 7 ) ) ( 11+ 61 !
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Collect the vehicle data by USN t-sensor |
STAGE 1 | (vij, tij)(vkj, tkj), -~
NO
STAGE 2 T(ij) - T(-1,j) < ime gap
STAGE 3 | Caculate SSD(ij) |
+ NO Need to
STAGE 4 S e |—»
deteclion
YES
STAGE 5 | Estimate real-lime sight-riangle model type |
fX.Y)
STAGE6  —acfy)<0 o oosacs bl loysn
YES
STAGE 7 [ Eslimate TTCZ(i)(j) |
v
STAGE 8 W_ NO
YES
STAGE 9 | Provide Safety information by CICWS ‘
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v; A

Agent i before the critical set Agent i after the critical set

Jmax

Vi

min

|
|
L H, i

== mmmmm Fipite-Time Solution Problem B = " Going Before”

Infinite-Time Solution Problem A = "Going After”

1.:.Q9W5 ( TNQU

Algorithm 1 Receding horizon control law computation at
time ¢ for agent i = (O),,, where m > 1

measure the state x;(¢) at time t;
collect I, Vj € O
compute tﬁ-’yt and 7 4;
verify feasibilily of Problem Al and B1 .
if (1) g KO0 (0)) and ai(0) ¢ K0 (1))
then “Unfeasible problem™
Trigger emergency measure;
else
solve Problem A1 and/or Problem B1;
compare .J; .* and choose the
solution u; ;" with lower cost;
apply the first element of u;,* to the system;
broadcast I'; ; to all elements of Of;
wait for the new sampling time ¢ + 1 and until
all preceding vehicles in the order have executed
Algorithm 1.
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Table 1. Whitening values of different gray
m categories
k k k . o
o = ; d X7 Evaluation ‘Whitening values
! Zl f'? ( v ) 7"? index Safe Less safe Unsafe
J= ! 0.5837 0.3877 0.1539
m =2 0.4595 0.2614 0.0933
k kg k =3 0.6496 0.4562 0.1591
U; = /1; fzﬁj j:4 0.7560 0.5:)74 0.2484
i=1 =5 0.6315 04117 0.2007
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