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Charging Port Recognition Based on Ellipse Detection

XIANG Bo-liang,YU Su
('Shanghai University of Engineering and Technology, Shanghai 201620, China)

Abstract ;: Aiming at the automatic charging technology of new energy vehicles, in order to realize the quick plugging of charging port for
the charging device,a charging port identification method based on ellipse detection is proposed. The method strengthens the edge with
pre—processing of the image and obtains the edge by combining the Canny edge detection. The detected edges are screened by the eight—
neighbor edge tracking to select the short arc. With the positive and negative of edge gradient and the convexity of the edge as the
reference, the detection edges are divided into four types of elliptic edges. On this basis, according to certain constraints and the
parametric equation of the ellipse, a three — segment elliptical arc satisfying the constraint condition is selected to obtain a series of
candidate ellipse. Through the relation between characteristic parameters and the relation between target ellipse, the ellipse which can
recognize the charging port is screened out. On the computer based on Intel-Core—i7 -6700HQ processor and the Nvidia GTX 960M
graphics card, the multiple experiments can be performed in the VS2017 experimental platform at multiple angles, and the target ellipse of
the charging port can be obtained. It is indicated that the method can provide an accurate and fast identification on the plug—in charging
port, which provides a prerequisite for fully automatic charging of new energy vehicles.
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Vol.30 No.4
COMPUTER TECHNOLOGY AND DEVELOPMENT Apr. 2020

0 51 &

W25 L Bh R A S I AL T 3540, 3K
LR ESAT S EE R Bt IE AR BB S % T AR
(1) 75 HL LA FE R BRIy AL 25 58 e IO, b
T RERS ST B A FE e, [ Sh R B R Rk
TR, T 1 3h 7 BB AR T FE L R R
A EB AR PR E TN A, T
R A B AR 1T, TR EL T L T R

W7 B H3:2019-04-13 & B H#A.2019-08-15
E£WmA . DT RZRAH TR H (17511110204 )

U e L T AR KRR | PR [ AG  3HU00 452
AR AP IT:  WRIES DIAE AL e Th— N E
HORBE I AR D5 A B ARG AR 25 i [
N ) 3L 7 vk R e R AR i R AR T | DL K de /s T
VAU I8 T OI BB I A B G 5 0L

LT SRR 5 1) A [ S 0 )] Hough 72 45 ]
G (A S B 2400 (] (B 3 A 7 kAN 30T I P A
BURR I ESHom b 5 4 PR RS R, SCik( 1] 4@ i

[ 4% HH AR B[] :2019-12-18

EZB N IR (1994-) 58 BL0F0 A BFR 7 AP S ST ENLIE A 3E, B2 PR 5 1 A T HE LR E S HOR
[ & tH AR bk ; hitp : //kns. cnki. net/kems/detail/61. 1450. TP. 20191218. 1110. 004. html



55 4 3]

Ti 1 4 TG [ ARG 0 0 7 F, TR ) <135 -

T —FREARBEHL Hough 728 # ) JORICR A | H X0 7E (A
JE IR BIMEAR R P Witk T5 1%, SCHR[ 2 -3 J B S 8
IR R i B B e S N Ry W 7 N 1 N
FERTAC BBREE o it , AATTIT o DA £ 984 £ 4005
I, o, SCHR [ 4 ] 52 T 56 T 48 50 T4k 34 25 X
(9754 25 SR B 9I, SCHR (5 ] 42 Y 2% T A AR R ik XL
AR B4 25 400 [, 7 SRR [ 6 -8 ) B 33 400 b i
T — 8 A5 B 2RI 7 i T Z— A AT
e AR AR I L 20 A RO BE 33X M 7 ¥ % 1 2% 1 4 B,
BORMR R . SCHRLO T3 7454 2570 R 805 TR 1 LB
(77 i RERS IR 25 5 8, (U R ] e 2 0Lt
KA AR IR, SCHR [ 10— 11 ] 78 43 %) i 2 90 ) 3% ik
b SR I 28, DU A B O 1 SN A
RBYINBE, AT LA AR R B3t 3 i, SCHik[12-14 ] 78
SR HERE b ] —SE BRI A F X 2 i b AT T
AU PR IR, SCHER[ 15 ] 2 A IR AR 7 S B
A ) — 2N RS SR A — MR A O 4

FET AR ITBAR BUAY eE 33, SCrP R I T — A
AT A SIVBE -5 1 1) 7 | A AN RE A% i i B ik
PR R | I RENEHR fm BE GBI YA R | BERE AR K
P RE b PR UE T DAY I B S 5 — M [58] 4 — 323, 42 i 1
RN ) 83 4 R

1 BTN HR BRI M B 4G
1.1 BEfpmmatE

B TAEPLARSE R G 1 R i 5 R 415
B IO B UG T HUAL B K R A R AR BN
rRARELH R O e 2 A DI B4R S o R — R A Y
cHE ., EE A E AN .

(1) BRI KA DL K& e, ¥ RGB BS54 1
JRIZ G SERE IS S U R 1 B R R B R A
AR TG RRI ; AR R — RS 2 A R
Mg 5 AT 52 M) 1) 6 AR AR P 4 BB, DR T PETAR R A T 08 38
LA SR B I DRSS S AIUEUE. =SS

(2) IRBCHE B A B2 R 2D kR, B T 7 R AT
b D =R SR BV S S e R BVIE~
R A R A O , O TR e X A 10 A
WA EUR A BLA S s B L e A B TR B 2
HWER .

(3) FH Canny 11 Z% K 58 1k % B4k I 1 RS 00 4 7
NG FEM, I OPENCV 119 ¥ e o8 2 3141 2% (%) B4, 15
FTEDEE,

1.2 SRERAIRER

FI A Canny i1 246 A5 2 1930 I A — B # 2T
SRYIREL, o & E I 2R 8 T R 4 0915 B .
PRI 5 R ] — R A B e, 2ok 0k 1 9B, 1E R

AR R TABI Y I BE o, AT\ 48 st 2% BR
0 36 AT — A BE Y9I DAL Ay R o0 6 [ 480 5 14 8
SRR IR G R ER YRR NE

(1) P3O T G O AT S 3 @, R B
R SEERA, T E SONBIEIIRE F 5 0] R I
77 Tia) 2 MR 7516, Ak LR PR

(2) W & BB B — MR BEAT RGN, A2
RGN 281 224 5 A TSR A DU LA i A O /A 2R Y
s SR B 75 1) HEAT ARG 28, AR AR A R A b i
PGSR A A RIS S B DU I R T Y\ AT e 4
Rl HEDPIR(2) IR YR T BT R,

(3) R A /AR AN AT SR, — Uk
R P ZHIPITA B\ SRR R OB il — AN
— B,

X B A — MR R SRR R A IR (2) - BR
(3), HLZESE IR RR A3 T, 38 3 /\ & B30 2% R
B AR T — R i 4 B MR AT B R
IUBLAY R | i B BE /N, R HELA G 188 T R R
FSIBE . AR AV B, AT il R Y BN SRR IR T
AW B A — 8 0, AR B — B, D rP B T2 3 T
7B B0 R TR T A 2 ) ) AR R0 3 il R Y A8
A, AR SR AR BATAR I AR A, A 2 R B, A I
FER B BR . Zoad ANt R R IR KA b s T —
SEMIR L A99NBL

R 32 G ) T A7 1 DL R SIS A 1M 1, AT LA B
AL B LI 2R 5 D9 DURR B, T AT B4 T
T D B LATR]— i 00 B 9B A AT fig
J& TR — MR 3 2 64 1 P SO 00 2 s
R AR A 00 0 % 6 8 14 1 9723 0 IE T SR B30 2% 5 0
B ATy P SOOI 2 A 1A A i i A g — A
T RIR LR, X S50 T X MR ETT I, E it
BRI B i 253 SR T X MR T 5 I, i St
Byl MBS,y it , B8 B A A SIE 23 1 1 DU A9
Sk e

2 HEME KGR
2.1 WHEMIE

I 2 BRI BRI R3] T 4 AhB RS H
ST ARAR R A PU R R R . FEX B HIR A AR IR
(1) 3 B ol AUA i 228 i 6 51, DXL Sk 26 i S48 ) W] —
FRG 5L T A B & T [/l — 6 5 i AT e AN 2 AR,
XA IR BHEA T LA, I R 4R AL R ki B
PRI 35 S O Rk B 58 (HR XL b X AF
TEE T 2 ANG 3 20518 B0, W8 T3 /) 40065 B8 4
Ul Y B8 S, 7 3K B3 o) — S A5 R B TRHE I 26 V5 A 3 X
(R 4 A I %



- 136 - HEMBARS R R

%30 &

XFTRB 4L G R EL A PURN S HUT %8, 40 o %
MR(1,2,4) ,2BR(2,3,4) , 2/ (3,4,1) , %R (1,2,
3)X MR G, HARZR VI AR bR A 2 LA AE A
FAERR R L, VA AR X ShIE 7], Lhial o8 Y ShiE
75 1) 1), AT IARHEAG 22 1 181 19 X Jah Al b Xo) 9ICBE ) JE B
A A A BRI, 7 e B rh i A A B HE S 35
JEFE IR X As bR /NB R B HES BT (1,2,4)
BB A, T 250 A2

IV E Ry = 1 2R, 2R, =114
BE;MX}

XFF(2,3,4) IRBL AL &, 7 200 A2

P B ey = T 2Ry, I RIR e,
PR g g |

XTF(3,4,1) (RBLA G, 7 20 A2

(T B = V BB, IV BBy, = MR
BE#}K%X}

XFF(1,2,3) MIRBL L&, 20 A2

T BBy = TR, T 2B,
PR g |

FERX LSRR 2, v AR R R 3 sk 2 T3
TR SCATIRBR LG, B 1A WA B AR 4
THLE R TE

M R E R R 2 B — O BRI

AX> + BXY + CY + DX +EY +1 =0 (1)

ATUAFEIS A 5 DRI S EO7 R R s &
G BR B FTAT 15 2 A B2 A 1) S BT X A K/
HE9 A58 — RO GRS . FX A 045 B
SEOr A BAE R SR A T R AR 20 5 R SR i
ZOTRRH AT B ) R BN AT A X E R T
0, W TS A HVESCA E— i 5 4547 90 XA 55 T 0, )
XL AT — IR |

TEIX BB B b i (xyy ), KR o,
ok b KRR ABURNA S 0, 2 BUAH R Y A A S 4
x,y,a,b, 0 LG RIFRR R

_BE - 2CD

V%

\

\

I %

= 2
"4AC-B 2)
BD - 2AE
- 3
' 4AC - B (3)
2(AX; + CY, + BX,Y, - 1)
a= (4)
A+C-V(A-C)+F
b:JZ(AX§+CY§+BXOYO—1) (5)
A+C+/J(A-C) + B
1 B
0= Tarctan 1-c (6)

X3 U 8 2 A 400t A I R AT SR 2
A UL A B R LU, e 5L Y 2 R, S %

KA 22 8L, LA ABTR A A 084 i 26 PEAR /N B Vi FET
S IRF A Ay (] — S 18, ) LB A Rl A2, A&
Hom L AR
2.2 BirHEIFIE

e LA AR I, T R SUA B0 R 7 7 e
HETE R R A7 Lo, B RE RS AR 4 Hu 4805 Hh PR
ORI A B (ER A X TS PR TR R, Y
AR FE RS F AP 78 HLAR 4 1 B0 [, D) i 7 AR
A B 9 — ZR B RHAE 2 B0 2 S8 38 A B e 9 7 2k

ARAEAS I F AR 8945 A5, LASKE 56 T B B S8 oA
R LA SE 3 A SRR B ol i B B Y
Jifhz Lo, i DA A 2 L LB R O B s B s
B EA A BOR R B 2 LU B O AR
FER FARHG I A K, B — A~ 5 T B ik P o5 4%
AR OCPE AT R R I R E /N 8, SR B X
Tl BE S 2 A [ 15 A4 15 B0, AR 38 AV 158 m o s
X, Y AR AL B A ol X, Y AR AR AR I #9 A ]
— R B B 8 25 e Tl 2 B B/IN IR A TR
MNP s ] LU H 58 H 00 A A 2 2 ] J |
20 W AR R TN B L5 A B B T X A 2
R ug by B B2 Y AR A /N /N B R HES AR
P FARHR BB Y B0 REUE O, BUE — KT Y il B
T FL KX — R B Y AR ARk KB 2o/ (8 1 [
1L UE TS B 260 H AR R

3 XWHER

S T SR H 0 T S 1 B R A0 e
FHR L 693 AR BRI R | A 1 J3E X
R OB EE R 0 )7 i, HE T VS2017
PEAT S8 | LA S iE 2 75 R 5 68 %0 78 1 1 1 I B
B, B X O A — MR B R, S T A M A
T RE VRV 1 S 2 75 R T R IE (O 1 L, 43 B
16 ZEARY , T A TR | LA % T e i g = 37 5 0 e At
PRI 2 B i /2 A S E G = AL

Bl 1R AE =R R HEAT AL B2 J5 B9 Canny 3
ZI ORI

V] 2 Ay et 30 530 B 0 25 0 IR A 2 5

AR 2w i 22 B TR S 191, PR 3 g i 4 4% g
FERCT 0 FIBEEE/N T 0 B RIS OL, o F — 4RI
LICUE X ial X

] 4 it B 004t E A6 TP 15 00, T LA H X
LG L 1 b 50 0 T LA G £ 3 ARG 1 7S
1 A8 43 108 T3 L 00 A 50 2 R ) O o
AR TE e A, D B L (5) BT, SR L3
AR S0 02 00 3 0 o D0, = A 37 8 0 3t e P
Ak B LF (9 1d IE R, 1580 FARME R,



55 4 1 TR LA T A RS 4 78 R 1 U1 - 137 -

A5 B AR E AR
T BRI R g L ORI Y i A CRIE G TR Y 1720 415256, K BRBR T 7648 3R B A9 057 B A 1] Be Al
FAET  FEIE T 20 JE A AR R ¥ ] PN o LA SR 01, iF P, HoAtb I 50 T RERS IR 17 41 H ARG R, 3k 3 1



- 138 - HEMBARS R R

%30 &

85% M UNHERG R, O 5 2269 A s e L g it T — R
AL E R

4 ZERIE

30 7 BB AR S RE VR 4 R T I e AR
SRR IR LIRE S, FEXE A ST AR T FE
TSR, 452 £ 35 A 0 S0 P30 B A5 ) T 9 B
PRECHE A 3F X HHERT T oot | 3 (03 SRR S 4
SR RERS R B 20 10 7S 5 2 F e b 42 O 7 3%
HYLA I P A 0G0 %, IF BLAR T T —FhAE A% ek 5
AT OB o 2 A 5 % 3 ik S 5000 4 75
B, X Szbr T 32 PG R ) — 22 91 S0 AE 3 %)
X I A0 01 A A 0 L R s 50 7 b, 1 1 53R
J7 B B FE AR T R

S 3Tk

(1] JW W, ok B, /N, 4% —Fh 3L F Rl Hough 28411
WA 7] AL $ TR, 2008,36 (1) 123 -
25.

(2] Wi 8%, 300, T #3C. JEF Hough A5 45 i 15K T e ik
Pk[1]. R THR 2015,38(16) :92-94.

[3] ZRIEAH, R3CH: AT, 5. JETREHL Hough 24 Uik (1
PR BRI B [ 7], TS HL TR 51, 2018,39(7) -
1978-1983.

(4] ZEfedp, BEde, T di o, — PRIk h 2R B P A 15 A6
M T]. AW S5 ,2018 (10) ;245-248.

[5] JIA Q,FAN X,LUO Z,et al. A fast ellipse detector using

projective invariant pruning[ J]. IEEE Transactions on Image

Processing ,2017,26(8) :3665-3679.

(6] XIEZ,E 5. AT LI HI M BT I (1],
FHEEAR S % ,2015,25(10) :19-23.

(7] ZEtiitl, oo ie, 2% Db, S, 0 S 2 B0 ) 224
BRI T, AL ,2011,31(7) ;1853-1855.

(8]  EAFDS, midsthT. — Pl 14 ik T B L I iy e B0 AG: ) 7 v
[J]. AL R 5421, 2015,23(2) :587-589.

[9] SHAMSI M,KENARI A R. Iris boundary detection using an
ellipse integro differential method [ C ]//2012 2nd interna-
tional econference on computer and knowledge engineering
(ICCKE) . Mashhad :IEEE 2012 :1-5.

[10] WS, JET o BeAH & B RS I S R DP9 [ D] AN AT
JHIFE K2 ,2011.

[11] REF KR I, B TR 5 200 S 2 15 SR IR
AN T [T ] WL 54 . T2F R, 2018,52(5) 943 -
950.

[12] NGUYEN T M,AHUJA S,WU Q M J. A real-time ellipse
detection based on edge grouping[ C]//2009 IEEE interna-
tional conference on systems, man and cybernetics. San An-
tonio, TX . IEEE,2009 :3280-3286.

[13] TANG Y, SRIHARI S N. Ellipse detection using sampling
constraints[ C]//2011 18th IEEE international conference on
image processing. Brussels:IEEE,2011 :1045-1048.

[14] ZHANG S,YANG S,NIU L,et al. A fast ellipse detection
method in planar target image[ C]//2012 third international
conference on digital manufacturing & automation. Guilin:
IEEE,2012:42-45.

[15] HHdWR, L0848, B T, ASei it vh G I [ S 5 e for
L[] PRI AR S ,2011,47(17) :169-171.

(L#% 133 1)

(4] HHeEE, 2 & M, 45 BEF Arduino 7 HE ¥ B AT
SNBSS 1], AR A LI ,2018,34 (1) :20-21.

[5] #F4&&. T STCI2C5A60S2 Y% HE M 9K /N 42 ) 1% 1]
[I]. Bt 2017(5) - 14-16.

(6] ZEFFU BRONAT, &AM 3 T IR BE f4 8 &% P000 1175 K
BERALLT]. ACRBAR S LR ,2014(6) :42-44.

[7] CHAUHAN J, NEELAKANTAN U. An experimental ap-
proach for precise temperature measurement using platinum
RTD PT1000[ C]//2016 international conference on electri-
cal, electronics, and optimization techniques ( ICEEOT ).
Chennai : IEEE 2016 :3213-3215.

[8] ZHENG Z,RUOYI F,RUONING G,et al. Wireless remote
fire—fighting process of smart car based on image processing
[J]. Research and Exploration in Laboratory,2018,37(1):
33-37.

(9] whokiE, T@efh. B30T aE B[], T HfE, 2017

(1):31-32.

[10] GARRIGOS A,MARROQUI D,BLANES J M, et al. Desig-
ning Arduino electronic shields: experiences from secondary
and university courses [ C]//2017 IEEE global engineering
education conference (EDUCON ). Athens; IEEE,2017.:934 -
937.

[11] GALADIMA A A. Arduino as a learning tool[ C]//Proceed-
ings of the 11th international conference on electronics,com-
puter and computation. Abuja,Nigeria : IEEE,2014 .1-4.

[12] WUER, MERAE JET 51 505 MUY WIFL BT R 5k
SB[ T]. BT TR ,2018,26(8) :178-182.

[13] SEVERANCE C. Massimo banzi; building Arduino [ J ].
Computer,2014,47(1) :11-12.

[14] WIELA. 2T Wifi Jo 2 WU I 42 1) 78 Sl A9 ot &
[1]. ® A 3h1k,2018,40(1) :22-23.

[15] Braf. =f4h WiFi SN = G it 598 D]. i
T PR 2015,



