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Design of AGV Control System Based on RFID and Vision

LIU Jian-ze,LIU Jing—yu,SHENG Jun, XU Jian-ping
(Beijing Spacecrafts,Beijing 100094 ,China)

Abstract: Aiming at the problems of low positioning accuracy,poor stability and high additional cost in the existing navigation methods
of automatic guided vehicle (AGV) ,we establish a combined navigation control system based on RFID and vision. This system uses
RFID technology to realize the recognition of primary station parking and the visual technology to establish the image line patrol identifi-
cation system for realization of the secondary precise positioning and parking,so that the AGV can complete the complex navigation tasks
more accurately and efficiently. The software system realizes the recognition of the guide line, crosshair and parking line through gray bi-
narization segmentation,edge extraction, denoising and line fitting of the guidance image, and solves the problems of low accuracy of
cross path,parking sign identification and noise interference in AGV transport. The control system can improve the AGV positioning ac-
curacy to 5 mm and the angle accuracy to 0.1 degree in practical application, which can not only meet the continuous positioning in a
wide range of space,but also meet the requirements of high precision secondary positioning at the work station, realizing the automatic ap-
plication of AGV in the process of industrial transport.

Key words: AGV ; RFID; vision ; composite navigation

51 & 1 Rk

Vol.29 No.4
2019

H3l 551 % (AGV) i B siblas Ay — A E 25
3, B A B TEARE T E R R G
BT, 3% AR R R ML ZOR RS R TE I 45
FERIEE AL T — 25 58 W— R IR ALAT 55
Wnizik ST FEHL JeRERE, BERR Tk 4.0 SURHE S Y
Pt A Rl AR S Al PR BE A 3 51 Al
Al KR s RS AR, AGY H 8%z d Rl
B =2 B A TS Tl A sh Ak i b 22 2 %

YrfE B HA:2018-05-08 &= B H3:2018-09-12
E& WA P E K SO & TR (2017 YFB1301800)
YEZ R  XUHEE (1985-) , 20, N AGV BLHL = ik it

SCH A ST AGV Fe R A5 4 A2 Ty i
AR, rISE 4 v iz B, AL EE AT AT BT AT
BB Bl T WA AR T
AGV XHEME XIS 2R 97K T AGV IR E R,

2 S REEER
AGV T R GE 1 3 A~ il 2 4L B« 3z 2l 4% il 4 |
S AR AT R RS . RGA I 1,

[ 4% H AR A 1 : 2018 -12-20

[ & tH AR bk - hetp . //kns. cnki. net/kems/detail/61. 1450. tp. 20181220. 1035. 038. html



- 188 -

HRHLE AR S LR

29 %

Feih |

iz

THEE g

EEEEEARE =T

[
EEEEEEETT

[Hhie |

PG BE — - ;
‘ i ‘ FEHLIKS) H CCD H RFID H%‘@%

A7 ¥

PG -
[T s puaor|

mm‘

ZIGBEE

A1
B A% BT AT R S [ e a5
i SR A P IO e o 1 SRR 25 1) B 5420 1 B R AAIE AGV
SO 8w B S 2ot IR A = S S Y =1 & ) B W R )1
ML T aE, AGV i 4 4~ CCD AH#L I RFID
SCELAGV ) A K& FE M YIRE, AGY 5 RS
()38 1o To 2 TR D RE R B AT 8008 A2 B, AGV AT L3
Wi BE R Ge e A2 s F BPIRAS AR R 24 AGV ik
B E A, TR il a4 i T e v ALK 7 it 28 T
T REEIE E = B e R .
AT R G BE R B, T LR A5 e
a2 G IRER REAEE L AGY TAE KL
EHEE AR L ARM S LPC1788 %0 ik
THEE, %0 A RN LCD U Pl 25 19 ARM Cor-
tex—M3 A=l &%  IZ AR I 2 & A LCD =1l 4%, CAN
MR ,512 KB ) F LINAE,96 KB i) SRAM, 4
KB [ i I EEPROM, 4 > UART, 12 fii ADC, 10 fif
DAC, SifEhl & T CAN B UKl i % UART
P O 0 R LT 4 L B 1O 15 5 Ab BRI (5 5 FL O
T 4ot P 5 S AL P PR
AGV it CAN BVZERE 7 415 50, 7 llE 4 A
CCD AL FHREF5 il £ | iz 2l 42 il 5 RO ik e 4% 5k
#% . RFID fH 1 ZIGBEE Jo 4k A% B i RS232 3 ift
5 A S g I

3 SiniEHIRE
3.1 RFID EfIHE
RFID 4 F| Fl RFID #5452 5 2 3 Ufs 8,
TE AGV WIB A7 Ml S 5 | o A Je i B 422, 78
A2 538 ORI T A7 A A I RFID R, 41~ RFID K H
AARFEE 735X AN R A7 8 Wil 2 Bios
RGPS HAT — 2 W R B R SR B Ok T A % AR AL
PR T AV A 2 TCTE NG 1 1R 3 A ) AL, 5 FH 53] 91 R ot
BOUNCKRME L m 2247 ) B SFPAREE R i | ] s 22 5K T A6 [1]
HEEPE2m L,
WERGBE Lgom T 484 5, 2T 35| K

AGV RN

MR B AGV 1Rk B AR T K 18 45 AGV., AGV
TER A2 171 Fil N 3l 1 42 2 CCD R & 51 ST IR £
Fr ;3847 2= A, f1 4248 REID 32K g 3 BUR R
o LR TR0 224 i 7, S IR W 1 45 5 AR AR AR
CCD #t— R pE 4o s, SEBL AGV (KT 2 {0245
%, ERABITIE R AGV 2352 RS 45 1 B R 450
H SOEE PR R GRS B T — 2 AR i

7

Kl

- A AR
— ITHESTI% @ HIERE

A2 AGVHELIATE

MEIBTREM T X

AGV A 8l £ A H G R B A B R SC B,
TR iR ar N A ST e B R R (B B S
7o W3 MEAT XM Ehrd, XM ST
7 B T AGV 47 3k A2, AT AR R Hi ga /)
AGV W15 2l i [, £ w55 2 ) 1 25 ) R 256 i i
/& S

B3 AEFALG] T

F B8Rt 72 AGV HiIJr Jm 05 Ze M A 4522
F—EME RS, WPl OCIR Bk A7 i B AL
PROLKS  J8 i 5 | 2 RN BE (45 B K
fEAL &) FFIESRH 2RO AR 5 AR B 5 T
UG L R AR 2 5 AR AR R 2R AR AR, 52
RPGFILAIRR] T ST R AR A A A i
SR IARSCAE B, LR AGV 4738 77 1) L B BEAR L
F1a) AGV iz shiz il s A A B AT 18 %, - Has shiz il 4%

-=L 4 .
FER 4R 1]

3.2




55 4 3]

XIHIPESE . 3T RFID FIRLGEAY AGV #55 RS i1t - 189 -

A BRVCRCAS LA 1], 528 AGV 1 F 3h%ia

4 MEAEEE
41 WEERRE AR

FEFHR A N AT K, FR A @ x a
BTG, ke o (R 92 AT 4, N AIE TG
T I QAT A ) S A e M B (R e N A TR0
AR (-

¢=<N'“2>”§ZZ& (1)

s PR FLRAEE G, WU 40 PR %20 1 15 A7
B2 T H A T

d=G,/(G+1) (2)

FEIRERH A HIBL RGBT WO (R
Vi S PR S | (R HBLAE 0 X
R 2 A e A T I T 9 5 3 1
i gl Sy SR
42 WEAESILE R

o\ 27 2 R KA 0 R e b
ERI S5 B 60 TR B AGY B R %6,
SRR S R AR R TR P 53]
e KT B Y B AT 5 4 531 0 DA 2 e BB
e, ST IR BEHL IR | B IR v I 2
RIS/ 625 ) X A A e 6
43 BHRREEEREE

B fCx,y) 2ERFEHRE (x,y) ARHOIRIELE,— B
?ﬁﬁj\y‘j:

fap =g (3)

AR AR 0

MG = LG+ 1) = fD ] + [+ 1) -
i) (4)

ST HAR B0 B A B AR JEUE R H B
NGBEFR, W G, MG R x .y J5 1) B EE AR )
SRR .

¢=/6+6G, (5)
4.4 HZBERRN

AR T UG R AT T A, 15 20 A R 1A G
4 R, TS bR AR D AL AR B K, 3 TR
LI aa Bk g TRlllK= A7 N

B4 2%3

i FH Min () B0 BRI 8 A7 (R /B E
Tl I Tl NI T N ET I
A

M
Min_Avg = % Y Min()) (6)
j=1

2558 — B AR T, Wk AR R D 5
TH:

{G,./. > Min_Avg + T,, 1415 %

G, < Min_Avg + T,, BB &R

4.5 HRGEHRIRHH%E

4 PRGAGIEGATE T HARXI R IR R, IS
FILNGARR AR n I GAR RS (H R ] B
L AE B I TS R S R B AR &, W AT A
I AR N 2 B B AR AT O AN 432 Bl BR AR S PR H
RE.

KGR R LS HES, [F]—A> B AR YRR 2Bk
Y, AN B AR Z 2 AN EE 1, B LA ST i A5 R K
BttT ity . XTI B B S AR R A
H AT TN U, | jFRAT, | R ARG i A
BATT, MBI XS RZ b i B AR BEAT 20 &, — AN I
I DX R S — AT RE R XS 4, BRI A5 AR < 2
B9 U 5T —ATRIATE U, , JEAT HE i A — A
JC, R AN BT AR B A A R Ay, RIS — 1
DB A AT, W AT AR IC , MR SR 15 B KR R
(18 B AT R X

Xof TN TR G DX, 48 e T AR DX R 1)
AN RRAEFR N B/ B R AR R, B R TG T
RIS, T LA A5 BE AT A D8RR 4 H AR X 8k
MITEAR N Area( k), JUV5 S IX3CH Area( k)< T,

2ok LA E0Ede, R ] BE AL S Yh ) 5 2R3l 4
BR B RO LN SRR JE RS DRE AR
AR AR FH B AR DX, % 2% DX R i AT 430407
BT U2 RO 3 28 4% LA A D]

SR VR [ 394 B0 P SR, o R B 58 j A7, )8 3
0 31— NFMHER BRH— DA ER G E I« )
B N30 SR BB — ML ZIR R E N x, |
RS A o A il DA R AR A, ) 2B A E A
LSRRI IUE

{xi < x,

lx, —x, | > W& x, —x, | < W,
b, w, W, RS GEE B,
eIV PR EEI NG INPIE IS )

AR (HIX SR R RO A SRR TYm 351 eyl &
It LA i B A L Z A A Sh A B b i s A1)
SEIE1NEESUE 3 E ¥ Sewig IE NS RE AR il
Pyt o REPIAEEG ol #E AT B ST, 45 A &

(7)

(8)



190 - HEMBARS R R

29 %

PR NUE T R PR I ETAS A I EET N P
Yo = 1,2, N m = 1,2, Ny u = 1,2,
N,,vo=1,2,--- N,

FERERE P R OXT {00 b g, 00, | SRR EZR
Tt y,, =k,x,, +b, ,FHk, Flb, 550 RERERE
P, GEiHES (x,,y, | BIZELREERE , AN .

D, =l y, —kyx, =b, | //1+ (k,)* (9)

1D, < T,) MR TR, w5t i
FIZBELINA MR T B Num,, X {001,
Yoo | SR B9 ELL AR BIN ST KA 2R R A
E"J%ﬁNumj J = Min(i,m) ,3K Num,_ = Max ( Num, )
XL Y 58, #5 Numy,, = Max( Num,) HNum,, > T,
DUV HEXH IO F) B2 5 e B S O o) S 51 2 4 20 00 7 2 L
2, XAMAGAGER W R AR 7 gt A7 o)
SRR IEAT NG B N EL T y =kx + b,y =
ko + b, ISR HEIE— PSRN SO LR, 17 ]
FHAL S ZE AR AR bR 2R RS BE S , DL S AT el 15
oA 5 YR AROCR  INITHER iR 2 i 5 7

5 RFEALREURTUNCR

5 SEBRA AR BGIE

PG R R B 5 R S 8 T %
] 45 28 N PRI, JCHE F T2t H o AR AR 2 E
LG BORBGR RY N PR BE . BT RFID 505 55
9 AGV H AT 2 S T 1 5 L 7 R AT ol 25 A8 [7] 7 b
A 8hikfeiz 4om), ik 6 s,

H6 AGV g#hiiEyx

SEBRR BT FE AGV F: 5| 28 58 BE I B 10 mm,
T EE A 0.7 m/s B, 14 F 2 7 K BE AT ik 5
mm, NG 0.1 FF, HETE T RFID Ml 5 %

AL AGV MR8 A R I AR 755K, B 97 TR, X
o RFFFZ AT AR . [, T i I B R G
AL, 7 R AL 55, el 2 G- MR

6 LHRIE

FF RFID ML B SE B A AGV 7= 5 U8 F i K 4
FHEEAREEA ST R T+ =17 R 4 R IRIR, 7
Pa R AU E s v N R e (AN = ) R A= |
AL kR L N AR AR TR, HATIZ AGV
PR RN AR WS BUIE S B RE Y T A
ZANTIR, T 2 1E 8 I H | a7 B R A5 1
(ARG I T H shibfkia B S5 ARSI,

SE Ak

(1] U8, WM E F, % B9 4 (AGY) KRR
BUR B e R [ ] il il 11 34k, 2013 (5) £ 106 -
110.

(2] RHEFE. AGV [ ERTIHLA AN IR b R [ 1].
PLEs AHAR SR ,2012(3) :16-17.

[3] HU C H. Investigation of idle vehicle prepositioning strate-
gies in an automated guided vehicle system [ D ]. PA: The
Pennsylvania State University ,1995.

[4] AGULLO J,CARDONA S,VIVANCOS J. Dynamics of ve-
hicles with directionally sliding wheels[ J]. Mechanisms and
Machine Theory,1989,24(1) :53-60.

[5] JksE. 2B R AGV FARBIFE[T]. il A 3)
1k,2014 ,36(8) :10-14.

(6] MRoCt, ge8te MRk 55, BT TN AGV RCHLas
NERBRGER T [T]. BT HOR N, 2013,39(7) : 131 -
133.

(7] ARERBHM B IRIE. E20 T TIE AGY FHFRA
LR R B S [T ] IS AL RS R, 2016, 24
(1):212-215.

[8] d3CR, XILuE. MAET 5] AGY 1Y K 4 B BR 45 i1 BT 52
[J]. ¥ T/ ,2014,21(3) :321-325.

[9] BONIN-FONT F,ORTIZ A,OLIVER G. Visual navigation
for mobile robot;a survey[J]. Journal of Intelligent and Ro-
botic Systems,2008 ,53(3) :263-296.

[10] BHANU B, LEE S,MING J. Adaptive image segmentation
using a genetic algorithm[ J]. IEEE Transactions in Systems,
Man,and Cybemetics,1995,25(12) :1543-1567

[11] Bdk®Er, by 2oy EURAE B M]3 2 iR JEst . 7 T
b H B A, 2003.

[12] LEEJ W,KIM J H,LEE Y J,et al. A study on recognition of
road lane and movement of vehicles for port AGV vision sys-
tem[ C]//Proceedings of the 2002 IEEE international sym-
posium on industrial electronics. [ s. 1. ] :IEEE,2001 :38-42.

[13] BRI BT EHRAL A U R K TR [ M].
AU NGB H AL, 2003,



