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Design and Implementation of AGV-UNO-CAR Using a Line
Scan Algorithm
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ABSTRACT

Recently, AGV is increasingly used in industrial sites as smart factories, and mainly uses a wired induction
method. Compared to the wireless method, it can be implemented at a lower cost, and AGV can be moved at
a high speed. However, the wired induction method has the disadvantage that it is difficult to change and
maintain the induction line as it is a method of embedding or attaching the induction line to the floor of the
workplace. In this paper, we propose a line-scan algorithm that can perform driving commands via driving
path and barcode recognition using open-source Arduino controllers and low-cost high-speed vision sensors to
address the shortcomings of wired induction methods. Sixteen bar codes were used to reset and alter AGV
routes. A real-time driving experiment with a self-produced AGV-UNO-CAR robot confirmed that the line scan
algorithm was operating normally.
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II. AGV-UNO-CAR F&i A|AH!
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2] 1. AGV-UNO-CAR AA 74
Fig. 1. AGV-UNO-CAR Overall Configuration
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2.1 Main Controller
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Fig. 2. AGV-UNO-CAR Main Controller

1348

2.2 CMUcam5 Pixy2
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* Processor : NXP LPC4330, 204 MHz, dual core
* Image sensor : Aptina MTOM114, 1296 x 976
* Lens field-of-view : 75 degrees horizontal,

47 degrees vertical
* Ram : 264K bytes
* Flash memory : 2M bytes
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Fig. 3. CMUcam5 Piy2
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Fig. 4. AGV-UNO-CAR Circuit
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mental Environment
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Fig. 6. AGV-UNO-CAR Operational Algorithm
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FrollA = A (2)—3‘ /‘]"9"3}‘0:1 =Zz 72 3k Otsu #include <Pixy2.h>
#include <PIDLoop.h>
= 3 P
method & ARS8 & Z2 matlab2 2 #2ls}sich #include. <ZumoMotors.h>
a3 7(a)= E7]7} 47041 2l o 3)%] nlz = #include <ZumoBuzzer.h>
(@)= 271 } H zhalzt 5] Fa=el #define ZUMO_FAST 200
e atelw, O™ (b= HEAlA Otsu #define ZUMO_SLOW 150
method & AFS-8| matlab= 53 -2 3|nETS ﬁ?:;,-l; epiz((};C ENTER (pixy.frameWidih/2)
el az 9ok =gk 7(c)= Otsu method—— ARS3] o] ZumoMotors motors;
N g - ZumoBuzzer buzzer;
A3} A7 AR o]v]|A]E YRl Q] PIDLoop headingLoop(5000, 0, 0, false);
=) 49:] [ void setup()
TR vi=l7] sl A-g-st H} SRS { Serial.begin(115200);
7= Ae E]'EHSZ]- 3] vhjjo] %x3to 7 —.«Z]—, A} Serial.print("Starting...\n");
= < . - motors.setLeftSpeed(0);
=57 ] E]’ Sl —61_ 6—1 % oL ]O]r/}‘ _t’L;q’ motors.setRightSpeed(0);
o]x]Z= 0% 7 o0)E=0 =3}z = pixy.init();
v A2 1 04 12 R o] 55 23l AR pixy.setLamp(L, 1)
2 2|, o] 52 Al EX|Eta = vlEE ¢lo]e] pixy.changeProg(“line”);
= - ~ pixy.setServos(500, 1000); }
A weEl wEe] Zickh QldEl Zeis Ao void loop()
W HIALE o]L3)] flolE S Al A= glo { int8_t res;
4 kAL o] 83 dlelelE AT AAE dlo] (3.t emmor:
ElS ®ol o F-2 g3l ALslw ¢} vime int left, right;
- char buf[96];
= A Aol w2} vEEelA ko] Ak OI]HJ!"] res = pixy.line.getMainFeatures();
] oJg] £ 3 o)A )24 if (res<=0) {
[l weh ofe] 3 AAZY Sk et ] motors.setLeftSpeed(0);
18] 8oll4]+= CMUcam5 pixy2 2ol A Alg-st motors.setRightSpeed(0);
- = buzzer.playFrequency(500, 50, 15);
T e vlEEE el glem, 16719 nia= Serial. print("stop”;
Serial.println(res);
return; }
if (res&LINE_VECTOR)
{ pixy.line.vectors->print();
headingLoop.update(error);
(a) BarcodeO (b) Barcodel left = headinglLoop.m_command;

right = -headingLoop.m_command;

if (pixy.line.vectors->m_y0 >
pixy.line.vectors->m_y1) { if
(pixy.line.vectors->m_flags&LINE_FLAG_INTERS
(c) Barcode2 (d) Barcode3 CTION_PRESENT)

{ left += ZUMO_SLOW;
right += ZUMO_SLOW; }
else { left += ZUMO_FAST;

(€ Barcodot right += ZUMO_FAST; | }

(f) Barcode5 else { left -= ZUMO_SLOW;

right -= ZUMO_SLOW; }
motors.setLeftSpeed(left);
motors.setRightSpeed(right); }
(g) Barcode6

if (res&LINE_INTERSECTION)
() Barcode7 { buzzer.playFrequency(1000, 100, 15);

pixy.line.intersections->print(); }
I I I I I I I . i (w&LINE, BARCODE)
{ buzzer.playFrequency(2000, 100, 15);
(i) Barcode8 (j) Barcode9 _ pixy.line.barcodes->print();
if (pixy.line.barcodes->m_code==0)
pixy.line.setNextTurn(90);//right
else if (pixy.line.barcodes->m_code==1)
pixy.line.setNextTurn(-90);/left
(k) Barcodel0 (1) Barcodell else if (pixy.line.barcodes->m_code==2)

pixy.line.setNextTurn(0); stright

else if (pixy.line.barcodes->m_code==3)
pixy.line.setNextTurn(-180);//u-turn
else if (pixy.line.barcodes->m_code==15)

(m) Barcodel2 (n) Barcodel3 pixy.Iine.selNextTum(—90); }
Jfm_code & 0~157}4] AR
Jfm_code & A3l W WA
/fpixy.line.setNextTurn(degree);

J/degree3 kS W7dsle] REIS|A Zhw w7}

(o) Barcodel4 (p) Barcodel5

2l 9. AGV-UNO-CAR 53tis =

2| .
?I_Sl g 127]]13;&{;5 Fig. 9. AGV-UNO-CAR Operating Source Code
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~ B
S A
DC Motor Bluetooth
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2! 10. AGV-UNO-CAR
Fig. 10. AGV-UNO-CAR

2l 11. AGV-UNO-CAR 3] A|~dl A3 317
Fig. 11. AGV-UNO-CAR Driving System Experimental
Environment
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(g) Barcode6
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Fig. 12. Experimental Result that Recognized Barcode
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Fig. 13. AGV-UNO-CAR Line Scan Algorithm Result
that Recognized Driving Command
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