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Abstract : Autonomous vehicles require multiple sensors to measure various driving environments. Sensor fault and
performance degradation are major factors that weaken the perception performance of autonomous vehicles. Sensor fusion
refers to the process of merging data from a wide variety of sensors to accurately create the presence or absence of an object
and its trajectory. The process of detecting a sensor fault in sensor fusion processing and compensating for a sensor with
weakened performance becomes a major factor in determining the perceived performance of an autonomous vehicle. In this
study, we proposed a sensor fault detection and compensation control strategy, which is a scattergram concept. Further, this
paper presents a whole process and algorithm including fault detection, fault isolation, fault identification and fault
compensation applied in the simulation environment. The test results show that the proposed control algorithm and strategy
are reliable in the sensor fault tolerant process of autonomous vehicles.
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Fig. 1 Sensor fault tolerant control system structure

266 FAIASABEAE =22 A30H A4S, 2022

A7 = 1 A ]
HolHE Aot £ 53 22 Z8 4 g s W
gl A S g9ttt 1 HE(Fault detection)=
AlA o] a7 AE of F-of B A 7HE A s A S
23eta, 1% 2] (Fault isolation)= o128 7]2] AlA]

o 5l of W AlAfol| A s17go] A ==] §Fslal, Tk
ALEAbo]E EFSloll Ao 7] & QY B A
E ANEA QA& Apdshes 9ES HE
1ok A A Foll v GAIRl g B
(Fault compensation)< 1L7g-o] 23k AlA Q] AlF7ES

e F4gho Alss 48 SR,

2.1 MA F2{2]7|(Post Processor)

AT A2 ol 2t A
FE, A A 2 S o] HRE
ol ARE TollA] o] A= ALEAE
=7t =2 AH(D)E e r 1
Hoke] BE 38 sl A T4
2 FE Huk g oA Hs o ofgd R
gAY 257 Astels #3222 Get) 7
Z Fejo] n)7Ey obd R AT E oA 2l e
Aoz WEelr] sixe 2719 X% (Resolution)
Wzt o] A akA =, olo] thgh /g Fig. 29
ol WA ¢ Qlrk. FAE ofd 2 A5 9] THY
Az o] ke A (H Zow, Azl oz &
#ho el s MEke A )= Jojdrh e ¥
dapg ol g JdEE opd R N5 o R5 7} £gh
2k W 7SR (p)ek LA ()2 TAXeZ A
o gk 4= glrh

>

e 12 o g
i
__>,~l_41
©

2y, M -

12t e ox

) E% )

by 2 o
=

o3
oLt 2 ooX o

N

M
e I
folr

D= el 1
n V;-ef ( )
Dy=D < p £ @)

dout | 3 - :
where D" : digital distance value of n sensor, V; : analog

a_out DA
D -

Dﬂa‘_aui i 5

Fig. 2 Analog to digital conversion concept



AEFYAES2AE HE| HH 2Y FF A Y FHojof 2t At

w.;  reference voltage, D" . analog
distance value of ™ sensor, p : conversion factor, ¢ : offset

input voltage, V] lout

n

value
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forgetting factor
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: scattergram, w : scatter factor, n : number of

sensors, 7; : sensor initialization time
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Fig. 3 Multi-sensor scattergram concept
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IF 0 = o, THEN
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ELSE
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IF C, = C},, THEN
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ELSE
action (£, <— FALSE) ; return F7, accept

Fig. 7 Threshold checking algorithm

where o, : scatter threshold, C,, : monitoring counter, C,, :

counter threshold, 77, : fault detection
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Input : Distance Value of Fault Sensor (D, _ ... k—1)

Output : Distance Minimum Value of Fault Sensor...
(Z)n —F- min)

D

n—F—min <
FOR ¢ <—00 TO k—1 DO
FOR j <0 TO k—1 DO
IFi # jANDDn,F,i—D o <D

action D, _ o s <= Dy _p i =Dy

— F—min

min n 1

return Z)n — F—min aCcept

Fig. 8 Fault isolation algorithm
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