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Abstract

The research aims to develop an ACC (Adaptive Cruise Control) system based
on distance measuring and PID control. The system was first simulated under
VPython environment before being applied to the Arduino vehicle. Ultrasonic
distance sensors were installed on both sides of the vehicle to detect the distance or

direction change.

In various scenes, different PID combinations were recorded and tracked to
analyze the sensitivity and functionality. The car in front follows possible driving
conditions including constant velocity, constant acceleration, lane switching, and
turning so as to examine the performance and reaction of the system in real-life

scenarios.
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1. K,=20, K, =10, K; =0 (PIZ:0)

36 while(vb>=0 and va>@):

37

38 cnt += 1

39 ss=cube.pos.x

48 cubel.pos.x=cube.pos.x

41 cube3.pos.x=cubeZ.pos.x

42 rate(388)

43 vb += -(((cube.pos.x-cube2.pos.x)-4*size)+(va-vb)*2)*10*a*dt
44

45

46 if{cnt<2008):

a7 va += B.3%a*dt

48 if(cnt»>=2000 and cnt<G@9a):
49 va += -9.5%a*dt

5@ if(ent>=60808):

51 va += @
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t
a(x) =20e(x)+ 10 Kij e(x)dt
0

a(x) =20 (Vﬁﬁ — V&) + 10 (Xﬁﬁ — x@)

2. Ky,=1,K=0,K;=0

36 while{vb>=8 and vax>@):

37 #print{va,vb

38 cnt += 1

39 ss=cube.pos.x

48 cubel.pos.x=cube.pos.x

41 cubel.pos.x=cubel.pos.x

42 rate(208)

43 vb = ({cube.pos.x-cubel.pos.x)-4%size)*0.1
44

45

46 if(cnt<286a):

a7 va += @.3%a"dt

43 if(cnt»>=2008 and cnt<12508):
49 va += -8.5%a%dt

5@ if(ent»>=12508):

51 va += @.7%a*dt
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void loop() {
if((distance2-distance) *3<=50) {
rotSpeed=(distance-distance2) *3;
}
else if((distance-distanceZ2) *3>50) {
rotSpeed=50;
}
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