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TDMA scheduling method for fault tolerant communication
based on reliability requirements

AKIHITO IWANAGAt and MAKOTO SUGIHARAt 1t

Recently, electronic device in an automobile is increasing in order to improve the environ-
ment, safety and comfort. In-vehicle network systems are required a cheap communication
mechanism to send out transmission data from node to node by their deadline time, and
reliability of the electromagnetic noise. This paper presents a design method to reduce man-
ufacturing costs required for the realization of communication mechanism of FlexRay consid-
ering retransmission of a data. We formulate an integer linear programming (ILP) problem
to optimize a payload size of the frame under hard real-time constraints. In computational
experiments, our proposed method shows a design of FlexRay that be able to guarantee

retransmissions of each frame.
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Fig.5 The overview of our proposal method.

000000000000000000000000
000000000000000000000000
godooooobooooboooooooooooo
ood0oooobooooooooooooooooo
000000000000000000000000
Ooooooooooon

000000000000 50000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
god0ooboooooooooobooooooooo
000000000000000000000000
oooooooo

3.2 000000000000 FlexRay

O0OoOoOoooooo
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000 S={s1,82, " ,8Nsig} U
00000SO00000000000 si(1<i< Nyy)
00(Ty, D, Ci, K;) 0000000000 T;,D;,C;
00 K;,00000000000000000000
000000000000000000000000
0000000000000 s,0000000 C;0
0000 7, 000000000001 000000
00000000000 D; 000 K; 000000
0O0o000oOo0oo0ooo
0000 s, 00000000000000000
godo0odoooobooooooooo
f=0On+0¢+p (1)

OO00O000pO000DOOO0DOODOODOOOOLO

o, 0000000000D0O0O00O0DD
FlexRay 00 (1) 00000000000 OOOO

goboooooooooooooobo

+FES+[HM4+IDL) (2)

0000000 (2)Uoooooooooo

B
fenc = (1-5-%)]94-0
BSS
0:@+77y%+a)

+TSS +FSS+ FES+DLM + IDL
®3)

0000000000TSS,FSS, BSS, FES, DLM
O0O0/DLOOFlexRay 000000000000
0000000000

0000000000 (3)00000

Nsig
ton = fene + Ki fene
N
045 o)as ot
00D00D00D00wOODO000000
0000 0 1000000000000000
060000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00D000000D0000000000 000
00D000000D000000000000000
000000000D00000000000000
00D00D000000D0000 00 (K; =0)0
00001000 (K;>1)000000000000
00000000000 4,00
T )
a+te (K;i>1)

o=t + {Q1 toe ©6)
p

0000000 (p)0o0o0oooooon
’771—‘ tcc+t(:(:7 (K’L 1)

gbobd s, gboooooobobboobooon

(7

Y



tCC

3| om0 | [O-E
= EFH R G enc
B AN (0 S -
a | =i
) B BRI A !
b .

[ &wooL—LnsEcgyscr-20uk
| | B3oL— LS ECEYSTEROVR

06 DOO0ODOOOOOOOO
Fig.6 Worst case latency of a signal
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Table 1 Network parameters.
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Fig.7 Experimental results (SAE benchmark signal set).
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Fig.8 Experimental results (Random signal sets).
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Table 2 Comparison between the proposal method and the conventional method.
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