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Abstract

The research and development of self-driving cars has received increasing
attention. Providing safer and more effective protection is one of the most important
concerns in the development of self-driving cars, especially in comp lex transportation.
This study explored the performance of braking system with two different distance
sensors and three autonomous control programs (PID control) in self-driving. Besides,
this study It revealed that the performance of precision and stability varied with
different kinds of distance sensors. Due to the different detecting range, 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 experiment. The performance of PID control revealed that the Proportional
control is less stable. Besides, P control will be influenced by ultrasonic distance sensor
and it takes less breaking time than laser distance sensor. Pl control (Proportional and
Integral control) can stop the car fast than the other groups. PD control (Proportional
and Derivative control) does not show great performance probably due to its lower gain

setting on D.



g2 AIE

B s AHEANT 5 H i 2 BB TCEAEMRER s i e 2~
ARG B AV R — o FTERE RS RITH A E] B Google /2
EIFR AN EETETHE RIS - B EAYE A XA AR &S A ME
WRBL A RS B\ TR (Artificial Intelligence, fEjf# Al )i ZER B E5E
BAY H (A ~ srEsh > 2021) -

EINEAAFF 2R SRS B A EBESE  BiRIE G H
R A ime ISR W A S IR S E R AR BB EE R H
R ARy HAE -

— > WHFEEk

AR FEETEAVEIR L BB M eAr2 ey VEX #%as Nisids > (85
A —THLLETHF I A PREEE (SKill Challenge) - 7E7H55(FE £ 2 0l & Fl & %45
(Driver) DL K2 75 28 A2 20 & 72 91 45 & RN 25 8 A G 25 A\ B B 58 iR (E 5
(Autonomous) - /5 T f£ Autonomous EEFF B ISR ER AR HAE R FH HEZESR
T E ARV E EhZERIG 20 PID 1Ty - ARG E D e -

S NN E I PIING S-S A S e Ml nb SRR Tty = it e ol I B B2 SN
g B AR S R B M R D SR B A (SRR ~ R R~ RIEHEE ~ TRERTT
2019) > NELAZGTSE LR EEMGS oi¥as Nt H BB - BiiE
B RCHIZs A 5 B R B H AT FHRVIRCHIES - W65 & PID HENZERIURESRTE - 1%
ERERAT T ) A T AR R R A -



= - B B R

AR TR B AT E B A - 1 TP RER RIS -
PID (I BIFHIIRAARIE - $HEHARYIETRS BT T (1 S A MBSV - A
SRR B - T SeSH R TG BT R 8 B - PID [(Bh7%
I8 VEX 635 N\ =5 THE(T11 48 -
= SOl
(—) ~ BRI
LE RS

5 R A A T R A R AU AC BRI A RGP SRR,
AR E BB SIS - S B R MGG - SR B AR R 2 -
BEET 1980 4F A HIREE— & HAH - 2 MBS RHAREAES - A HEpE
LB B T A R -
2 ERESR

A B 453 S AR(SAE: Society of Automotive Engineers) SE4% s
S5y RS (FETF55E » 2020 5 » 2020) » R A RIS BIRIEBIEAK
SF:SAE Level 0 #E18Y SAE Level 1 #5737 E BIRYHL S (B4 (AL 2
R ... ) s EL T A5y BT E B (LK T - SAE Level 2 7RI
B LM — ey FE R AT - (BB IVERIER - i B
(R  SAE Level 3 i \BBRATATE » ELAURT DUE 152 AcHb S A BB - ¥
A LAE B e — SRR RE AR 7 R E + SAE Level 4 TBKRTLUFHE A BB

4



Baf% o (E{EMRIC TR A SRR DHYES [~ SAE Level 5 EFFAN AT
HYREBRE ST » M (TIEEAE DR n] DA R - BTt AR5 R B0 -
(=) ~ PID Z#

1. ~ PID #8714

fafad PID #2442 PID 2wt 2k =18 A [R5 07 eE a e —ie - i
TRl Ry B R T LRSS ) (P 42 ~ " B R ) (1 SERD ~ AT T BT
b~ AT 2018a) » PR IR DA AAK Ry > LU EEBIFZER  (Proportional

‘Fﬂltt

(
control)5KEf * e s — G HEAMEETREFER 50m HyZEtt - —BAaR A FiaE
I E RS ERYERAZEON - il APt & 2 AR O A% & DU i A Bz 21
PR i AR H AR S BT SR8 > S AP B & 8N - &
& dm NS EERET B IR R T BNIR RS - RN A fi A AT
HEEEERRRE/ N IR e & HEERERTEA e PUE AR BT

SIHEAEIRAL - ERErTaEny | IeReE -

Fo TGS (E U T A0 ) (Integral control) T » FE/r M &G HRIR

A T RS TR (AT B R R - DA_E i AAREOIT 2G5 N R i A\ PeiE B
AEFIEREESE  SAEERE BB > EMEIERE > JHRREESE - A
HYCEE P AN 1 RIS A —EEhife R N ISPy 2R — e TRAEE A
A N SR RUEA | MO ) (Derivative control)HJIRF » 3 FEHIREHIA
Ry ITHIRRE D B TR R & - (E I A Pre B H AR
2~ PID JE %



1148 PID #2¢4|(Proportional, Integral, Derivative control) » PID $2¢4ijE > F7E
HEhZERGT B > T EEBIFZER] ) (Proportional control)/@ FLEEEEAYREET - 1M ' i
53 PE ) (Integral control)8i " f 53425 | (Derivative control) g b A R Y -
it AFRAM 2 Al R ER A L2 7 A TRE UARAR

DU Rt 2 B MPTAoERy P PEdEr TRE BT 4E « By 7 (T T L
il PRSP AL e PR ) AE TR T BT I = T S FeAEAR

orplky TEEE ) (8 1 For) TR (B 2 B TR (8 3 FR) -

define BWE heading  velocity maomesntun

if heading = Gyrod =+ rotstion in degrees

while heading - momentum = Gyrod +  rotation in degrees

set Motordeft + wvelocity to  welocity % v
set Motomight +  velocity to  welocity -
Motorleft = reverse =

Motomight forward =

heading + momentun <= Gyrod » rofation in degrees
Motordeft » wvelocity to  welocity % -
Motoright =+  velocity to  velocity W -
Motorleft = forweard =

Motomright = reverse v

siop  Motoreft =

stop  Motomight «
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define 938 R AX =HX

set Motorleft » position to o degrees v

set Motormight +  position to ° degrees v
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Motorleft * wvelocityto i + output % v
Motoright »  wvelocityto % - oufput % v

Motorieft »

Motorright «

stop Motorieft »

stop Motorright »
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