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HIRE

() G- Rk 25 2 1 J P

MNEHJRIHIBT TS 8 &EE A RYSMER IR 25 2 FE SR RO 5 (Gyro)
M LED EiHlgs (Touch LED) - DUNSHEIERRUECHIZS #E1T3 ¢ 1. g
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AT R FH Y R e JRNOHN 25 Ry 8 B R BERE RIS (Ultrasonic ) BAEE B R
BEROHIES (Laser) - HENEHIFEIN > & P 1220 - PT#EHIEL PD $224] « B T &
BIEESE R 23 - e R 7045 5 AV B R B & A B2 S RS =R
NEEREE T DI R E 5 pE B A 3L S0 R RoR - 3L K
WEEREBRAT -

SR PR ROAIES (Ultrasonic ) + P 224 = UP

B RS ECH 28 (Ultrasonic ) + PI = UPI
82k tEEE EGH 28 (Ultrasonic ) + PD = UPD

TR PEREERUHISS (Laser) + P =1LP

T PERERCHIZS (Laser) + PI=LPI

T PERERUAIZS (Laser) + PD = LPD
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TEE 18 Ay EIEEFTSEA B B A R B R PEBE RN 25 - Sk AR E
Bt A SR 3 A 1T AN (B B BRI 85 0 J5 - (B 18 25 8 5 8 B i A 2% P WAL
BRI HNEE KL AEAE -11.15 cm/sec’~ -36.85 cm/sec’ 7 [l » [T 35 4+ FH &
ECHIEE K 2 S5 FRAE -2.79 cm/sec’~ 21. cm/sec” 7 [ o

HE— T R AT B 5T TP 5 F1 A 0 28 1 S 55 B A [ 4 B AN R
1R

401 B il R A7 4

UP UPI UPD LP LPI LPD
PHE (cm/sec?) -26.43 31,67 -28.48 9.65 -18.93 9.14
AAE (cm/sec’) -11.15 28.7 2228 -5.27 -16.77 2.79
e/ ME (em/sec?) -36.85 -36.27 -35.36 -15.81 -21.87 -17.67

fﬁé% | 265 - 71 68 5 O BE i ROHI 25 o UP fn 28 & P35 {E Ky -26.43 em/
s B A --36.85¢cm/sec? ~-11.15¢cm/sec® 2 5 » UPI fji #E &£ S 59 B
7% -31.67 cm/sec” > EE A -36.27cm/sec’ ~-28.7 cm/sec® 7 [l » UPD &
Y{H By -28.48sec? » E{EAFA -35.36 cm/sec’ ~-22.28 cm/sec’ [l ©
£ T T I e RN OHI 25 3R B R LP A R R S H B -9.65 em/sec’ » B
1A -15.81em/sec” ~-5.27cm/sec” 27 5] > LPI {5 fj0 3 FE SE 59 {8 B -18.93 cm/
ec’ > BUE /A -21.87cm/sec’ ~-16.77cm/sec’ 7 ] » LPD {1y fill i [& 57 #5 {H
By -9.14 cm/sec’ > FHE A -17.67cm/sec’ ~-2.79cm/sec” 2 fY -

() I W i P o ]
BT EREIR A 25 N\ B T [ R YY) 2 TR B - BORI SR R B pic ] 19 23R
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® UP ® UPI @ UPD ® P ® LPI @ LPD
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14.475 ° @
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S I IR 25 HEE T A () B B SR 25 73 9 - LI 19 AR 5 R e e RO s P U
EFHIFESE K 2 53 AR 1E 14.475 cm ~ 15cm/sec” 2[5 » T 85 5 PR B EOH 28 HI &2
EATEBEY) DR FFAE 15Sem HYFEHE -

TR TR T AEAUEEIR 20 KER T - LB R EEN
P~ £ i B e B 4 A R PR AN 3R 2 P e

2 2 B ® s 2 B EERLA 47 4

upP UPI UPD LP (]| LPD
SEAME (cm) 1491 14.84 14.81 15 15 15
AE (em) 15 15 15 15 15 15
E/IME (cm) 14.48 14.52 14.72 15 15 15

WFR2KE > 1EH F N E BRI UP EE#EF 19 E & 1491 cm >
#(H /> A 14.48cm ~15cm 2 fif » UPI JE 8 “F #5 {8 & 14.84cm > % (H
Ir 1A 14.52ecm~15cm 2 [ > UPD 1Y FE # °F #9 fH K 14.81cm > 1 {H /1
14.72cm~15cm 2 [8]

123 B R B BRI 23 553 of LP ~ LPI 81 LPD YRS FI9E B & 15 cm > B8
7K LP ~ LPI1 B LPD {52 3% B 1% Bl [ 5E 1) 1Y pE e 15 T DLORFFAE 15em HYFEEE
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Abstract

The research and development of self-driving cars has received increasing atten-
tion. Providing safer and more effective protection is one of the most important
concerns in the development of self-driving cars, especially in complex transporta-
tion. This study explored the performance of braking systems with two different
distance sensors and three autonomous control programs (PID control) in self-
driving. Besides, this study revealed that the performance of precision and stability
varied with difterent kinds of distance sensors. Due to the different detecting rang-
es, the ultrasonic sensor provided more reacting time than laser sensor. Moreover,
the ultrasonic sensor would be interference with other objects. The laser distance
sensor has better performance than the ultrasonic distance sensor in the aspects of
precision in fixed object experiments. The performance of PID control revealed
that the Proportional control is less stable. Besides, P control will be influenced by
the ultrasonic distance sensor and it takes less breaking time than laser distance
sensor. PI control (Proportional and Integral control) can stop the car faster than
the other groups. PD control (Proportional and Derivative control) does not show

great performance probably due to its lower gain setting on D.
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