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Copperplate Strapping Localization Method Based on HSV Color
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Abstract: A copperplate bundling steel strip recognition and positioning method based on HSV ( hue —saturation —brightness )
color space and contour features is proposed to address the problem of rapid positioning of bundling steel strips on copper plate
packaging lines. The method converts the obtained copper plate image from RGB color space to HSV color space, and extracts the
main area of the steel strip through binary segmentation of the color channel. Canny edge detection is adopted to extract the edges
of steel strips, and line fitting is performed through standard Hough transform. Distance threshold correlation is applied to locate
and classify the obtained lines, and the positioning of bundled steel strips being achieved. The on—site experiments show that the
positioning accuracy of copper plates and steel strips by the proposed method reaches 99.77%, which meets the positioning
requirements of copper plate automatic production packaging lines and steel strips.

Keywords : copper plate packaging lines; machine vision; target detection; color space; edge detection

P 25 ] A TR 5, SR B PR mh AR AR A A 6 8

0 315 U B LT IR Z B S B E R AR SR, )

e 2 T ) S B A, Lk T b v
FHE By 4 T, 85wk DL e R AT
At A AR 7 Y BE B A 5 e A A
BARLAR 5 A S kA oL H AT 3T 40, e
AR T B AR AT N UEA T e 7, LA
JEMERRAE TR [ S i & B ok, AL
Bz TR AL 5= IF 0] U R U %2 7
TR AR 25 BT OHTA B0 2% (] 14 (&1 1%
IR RERERIE RCGB # 6 EML 4L OHTA

EE&WB . BEFHESV LT H (2020YFB1713603)

FH HSV (€ AH -0 AR — B B ) B0 25 ] o X430
RS SRS A X, BT DL AR, A
SCEF XA AR FLAN T 00 2 o7 [0 R, 4 o — o ik
T HSV Bt 25 [8] FAE J30 4 i i) el Al 410 LA A 1R
BRI it SEBR IV st 1% 0 26 4
FUHT B 28 O HER R IR 99.77%

1 R E ALK [B)7H 53 4f
15 H A B e 4 b, i AROME & 5 22 AN )

FE—EE R XA (1996—) , F g 8 A B BF9E 5 1) Tl A5 B4k, 374863615@ qq.com,

<15 -



- HUHIE - X ABFT , 4

- LT HSV B &5 18] 5 36 B 4% AT 6 AR AR AU A 2 A5 77 ik

9T, DT 52 B o e 3 B 3T 6 PR A 3R
U HE AT I A S A 1 (a) BT
IR o AEHIRRITAL)S , 5 B A A AR AT B G U A O
(7 bR 2 AT B N CHEAT, Q& 1 (b) B,
ATTEFET BB AE BEEAR | JE5R A A D #9472 1
R S, A9 1 D 4 U B b, 2 B A A Y

FEA

(b) Tl 74
B1 SElRImERs

(a) HHRIIA AL

2 ETEGAERNNEEMSE

ACHEE— B TV AP, T LA 1
TBEAS FHAR AR IR Al 1) I 4 S, 480 ROT X 3k ek
PRE1S 2R R, i 2 P

B2 FRiaEGHLE

21 ETFHSVEES lﬂﬂ']%ﬂmi’\r_?mﬂi

RGB BG4 — MG R Hid i 3 A>3l 1)
P AU TE AR BT IRk 2
S 3 A3 38 1 EUE ARk 7FH % T RGB Hi(h,

23 (), HSV B 0,2 [a] W& —Fh B T4 34 it iy =
HEAAR ARG, H(GAHM) S(HAE) V(3EE)
ARG, A A ONIR X B Ak
ﬁ—t[lz 14]

GRS HSV Pt 2 [ A X} EG 51T i RGB
(5,75 [B) 21 HSV 4, AR5 9945 B (0 0 ik © A
g, HAA AR T .

1) B 15 547 i RGB B (o 25 [A] 74 46 y HSV
gifa zs 1], 15 2 B % /) AV 4%, WK 3 (a)
iV

2) XS BN HSV BT 1 7 25, S B A
G A H 88, GnE 3(b) iR ; IR Bl

- 16 -

FE H 3 P 0 1 6% EUE, BOE /N 5]
{H th_min  F KEE R{E th_max;

3) % H @ 8 BRI AR A sre (x,y)
FEATEC (D) AR BE AR SAER T th_max, A%
BEMEBCE R 0; B, RFFRREAL, 1534
MR BT 1) A s DX 3l e/ N B £ — (B Ak TR
3 (c) P

4) Xof 5 20 Ay dre /N B AR AL R, X I E
(SRR AB AT A kAL BRI (2) R, A
BR AE/NT th_min, WAIZARREBE R 0; 71
W B 255 , 4 21 H AR A 1 T A e X dek
EALIEME, & 3(d) R,

, sre(x,y)>th_max
fxoy)= {src(x y), src(x,y)<th_max
sre(x,y), src(x,y)>th_min

flen=] ’ Zhmn )

0, src(x,y)<th_min

KA [, y) WERFIKEE.,

(e) w/NEEE

(d) —fHfLE%

3 WERERN

2.2 WWREBXELLE

T R s RS A B A5 22 I B A S A i
B, RS h X PEIR rp R P R A T R BREL Ay

XS5 MIE IR T R AT T B %ETF/

BEFTCIR XS MRS 112 R 1Y (] 1) BB e Ml 47 4
Y H AR
2.3 BERAZEN

PEICEUG A A5 BXT B bR 0 A 4
HIPE . Canny 1 2% K I J2& — FF 5 FH B9 K6 I
RIS SRR A 4 TR



- HUHIE -

X ABAT, 4+ T HSV & = 18] 5 46 B 4 AR 69 4R AR AL AR 2 AL 7 %

g F 4 il

B IR

B ONIEEIE]

PR TR S

B4 WEDgENRRE

] 5x5 (T i d s At (=X (3) BioR)
PR LA P 0 PR 2 IR, % T A
3R SRS REJ7 ) L AH SR B PR ER R 5
7 1) ARAELAR PR, 2 AT R A BE R B K,
DR B, A DU L AR T Y XU L, 5 I 1Y
WG RS Sk | Xk T AT ) S Ay o 4 K
FIR RS AL, WK 5 B,

2 4 5 4 2
NEE A
G=—|5 12 15 12
R 5 5 (3)
4 9 12 9 4
2 4 5 4 2

B 5 WEhsan

HEHEMR RN AR IR, AP —BE IR RN
RRIER, a2l s 2R ELAR AR, ARl 6 TR, R TRk
GBI A L B 52 W), AR A R 5

SFIEIR B AR E threshArea , SRAS4S 5820 24 BT 1
R arcArea[i], 2498 /& arcArea[i] KT threshArea
Bf A B8 TS BT 5 24 arcArea[ 1] A KT threshArea
I, 5 7 YRR, M A 50 4

(b)) AeALME RS

6 AR AR

24 BEEZ&EN

SR XTI L SRR T R IS, BB RS
W NSRRI A R ER BT 1 AR5
S # RME ARSI, BRI DR At AR 4 AR 2R
WA AT . AR UERE R H LRI T AE S5  x)
NN H G AR R i
WG Th AT AR R S H A A bR R P i RO
A AR 2R R, A 2R B BB R S B
ST AFR R — 2 M ZR 2SS [R]85 %0 1 [
— SR LRI AR R I 2 SR I se T — i,
M2 A 28 2 BINAT A BB T, T TA Sy ik 4k
SR T — 4 BLZR, SO0 24 R B (R A I, an ]
7 B

B7 WHEEEBELENER

I TH AR AT O 4 2% Kl 8 SR H AL,
B XA ) B AT A X4, B A%
W% HEE MR .

DRI BLRRICH b (i=1,2,-,
8) , 1 TN Bk YRR K Pl B, PR ]
W ELZM BRI 3 WAL, Y k> 1 B K% B
A vector_v Z5 a5 11324 k, <1 B R BT
vector_h 25481 ;

2) TEAFRI P e, 430 R K- AT 1Y
4 ZRKF HEM K HANAT Y 4 kTR H H A, HR
KK Ax+By+C =0, 0 % H P il AT IE 25 11
BATHL i FEE 8 (x,y,), BEHLE
HEME N D, D, Dy, HAHE AKX

‘Aix +Bi +Ci ‘
Di: - yo ’ i:1’2’3 (4‘)

JAT+B?
AHA, B, C. o BIXT N 5 3 7% H 4RI — % A

EX 8

3) B EAAF IR TE N Wide , 1R 22 B {H N Scale,
1D, -W, 0 | <S 0 05 WK AT EZ  Fl D, |
LNF— RN PG 47 1D, =W 0 1 >S .
B, DU 4548 T0 S 16, PR G 2 A o, 9 — 4
4 SR HZR IR HE

- 17 -



- HUHIE -

X AT - AT HSV &5 18] 5 40 B AR AR 6 AR MR AL AT R AL ok

4) B2 W A, AR AR B9 A B AR AR, e
GangDaiX1, GangDaiX2, GangDaiY1, GangDaiY2,
IHERIR B iR, ik 8 B

R, [—
£ =

EangDaiYZ
|

8 WMHEEMER

3 ZWWIESSH

31 TEHER

Sk bR A A 67 T 1 i e o R, FR
i F Bl AR Bl A6 IZ 5 5 o RCR 4T Bk
SEER IR UE AN R A AT A sk &g, N
HoE RN 32 mm , AR RN ST 25 mmx 100 mm, PR

Y8 i vk ] 64 7 winl0 248 F 4L, CPU £ 4
3.20 GHz, AL FH ¥ B Tk % 600 J7 14 2 1
CCD HH#L,
32 HREEITRER

RGBT OpenCV4.5.1 R C++iEE 52 M
BT A AR g S 58 B DLL A9 E26€ SR C#
R oE R G AT AL B T K

AR5 B B o7 B AR UMY [l % 4k
LR R (X, Y,), WbR X 58 FE R
WideG 5 £ 2 HighG, Wits F AR marginU, b
e marginL, ] H A X380 SO0 B (X, +
G/ 24U i Yo+ G/ 2+ L) K IZ 0 SR
HARPRAGL G PR N, ALES NS T 8 b5 25
G N (EOSEe T

GERNFR 1 PR A SO I AU A 6 d
()7 2 A B R A 99. 77%, K i AE 1 SF By
2 821 #if/ms, Wibnfi B iR 2/ T 1 mm, 1 2
AR K .

®1 WBHRITER

B a5 HREL W PR DA ARRE AR AR WARUERR R/ %  KIAERS/ (H/ms)
EBIPN 218 872 218 217 99.54 2787
H2 K 215 860 215 215 100.00 2 864
H3 K 230 919 230 230 100.00 2872
RPN 210 840 210 209 99.52 2 657
ERPN 224 894 224 223 99.55 2971
¥ 6K 204 816 204 204 100.00 2776

. AR AR TR, A €4 R ,2023(6) 194-96.

4 4Z5iF

BEXTHRAR A 201k 7= 4 A R A ] 8, A SC
PR T —FP I T HSV B 7S (8] 5 5 5 R AE 1)
M AR FLAN A R (9, b R AR PR A% Ak B st
17 RGB 2| HSV B €825 8] (19 % 4, SR 5 162 1
(EHE BN AR R, B0 E LRI LA B Sk SRR B
NI 55200 s VA = WS S VA o 1158 P NS
FHFLAT A0 3 AR GRS IS 32 1 [ e A 5 v
PIHERRPE W2 T AR AR 7= A HLes A S
RYWENITTR
% 3k
(1] R T 1 (040 I8 DE o /B 7 R I A L 28 N 6

HRRTFF[D]. ZM 22 NBET K2, 2023.
[2] XI43y. Wik Tk A G R O ¥l & A i 3

- 18 -

[3] ki, XA TR, “WaR” “XWIEHR” FREA GSRET
Wk RS LT]. hEA A4)E,2022(21) :38-41.

[4] T2 oo, sk octl, 45, 8 A SR pLEs A4
EM ARGV RS ALT]. flE 831k, 2022,
44(9) :155-158,188.

[5] ZAHM, BRA Al 45, 3T ML a8 0058 B9 B A4 4L
WEMBARMIE[T]. 35 E MM, 2023,41(4) ;
76-83.

[6] BB, FETHLER DL Tk AR 26 1 BRBa A [ D].
K RJERH R A ,2023.

(7] ZEK 5B T FIAR, & Har. 3L THLE 000 00 A 48 fu 2
WIE M R[], AP R K24 (A SRR 2
J7) ,2008,36 (4T 1) :61-64.

[8] ML, 2H, XA 2. Tk ML AHL3E 5 o7 K P 1% ik
T[], BARHI 18 5 R 5 % %, 2022, 58 (6)
185-187.



- HUHIE -

X AT - AT HSV &5 18] 5 40 B AR AR 6 AR MR AL AT R AL ok

[9] #R#, % 1L, ¥4 . 55T RGB BG4 21 A0 56 6 116 1]
SREERIN T EBEFEL T ] Sl A sk, 2023,45(6) -
35-38,49.

[10] #oe, LEIMS, XUREL. BT MG # L B AR
S GERL SRR RGBT ST ], MR ER,
2020,10(9) :75-79.

[11] XUHE, 44 pRok, 5. S6F HSV (@ AH-1AE -
) SIARFHE AR 285 S GRS [ )], A R
T.#2,2023,36(4) :217-228.

[12] P, Sk, Xk 2%, T AL A58 & 7 B B4 4k
HAHT )], B R 53 %, 2022, 58 (6) :
185-187.

[13] F . —Ff RGB B (5 =5[] i) 42 5 57 3 77
L] E R DR SF i, 2010, 15 (1)
1623-1628.

[14] GAHRAMANOVA A. Locating centers of mass with
image processing [ J ]. Undergraduate Journal of
Mathematical Modeling: One + Two,2019,10(1) ;1-26.

(15 ] Jbaiii, MESCIE , PhBEH, 45, JE T H AR HSV (-
M ANRE — 52 8 ) 25 [ [RTR A 35 R o3 1 A B2 A6 I 45
L] RS TR A4, 2024(5) :59-68.

[16] VLl VEICHE. 114 b BEAE LR T 058 2 17 45 i b
BN T]. H A% 5),2019,49(2) :40-44.

[17] SE3HE T b, 70T, 5. 2T OpenCV E G AL HE

2R 3E R BB ST [ )], ALAR X3R5 43 A e
2023(3) :29-32.

[ 18] Elhli, 875 %%, A 57 L, 45, T HSV 5,25 [H) 4y
AERIABUA 25 A6 00 [ 7] THEEHLEOR 5 & R, 2022,
32(5) :171-175.

[19] XK SEHEC B SR, 5. SET LA E O3 T %
TR B AS D 7 IR T SE [0 ], PLA TR 4R 2023,
52(3) :206-209,214.

[20] ZHONG H X, WANG R B. A visual — degradation —
inspired model with HSV color — encoding for contour

detection[ J ]. Journal of Neuroscience Methods, 2022,

369:109423.
[21] MhAEZE. ZEAFARIER [ M]. 3 M. Lot HE R
H AL, 2009.

[22] REHMAN N A, HAROON F. Adaptive Gaussian and
double thresholding for contour detection and character
recognition of two — dimensional area using computer
vision[ C]//INTERACT 2023. MDPI,2023,23.

[23] FENG Z R,WANG L X,ZHAO G Y. Design of assistance
system based on OpenCV for color—blindness[ J]. Applied
Mechanics and Materials, 2013, 321/322/323/324 .
1098-1101.

Wi EHE 2024 - 0112

JFWIWIWVYVIVWYVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVAVIVIVIVIVIVIVIVIV VIV VIV IWIVIVIV VIV VIV IV IVIVIVIVIVAVAV VIV IVIVIVIVAVAV VIV VIV VIV VIV WV AV VIV VIV IVIVAVAV AV AV AV IV VAV IV IV N

(E#5E 14 TT)

[13] GED X, TANG Y C,MA S G, et al. A pressing
attachment approach for a wall-climbing robot utilizing
passive suction cups[ J]. Robotics,2020,9(2) ;26.

[14] SAHAY R,ILOW H Y,BAJI A et al. A state—of —the—art
review and analysis on the design of dry adhesion materials
for applications such as climbing micro—robots [ J]. RSC
Advances,2015,5(63) :50821-50832.

[15] PRIAR, phs , Fdm, 55, WA =000 TR BEBILAS A i
BEREMCATIZ B0 B[], BUACHI I H AR 5% 4,
2024,60( 10) :84-89.

[16] Mg, Fud BEAF 1L, A5, 67 H IR AT S AG I e BE AL
I NIAREE R BT [J]. A g B TR 222 4l
( FAARLERR) ,2023,51(12) :21-33.

(177 SRIT GRMG il 55 RO ) MR B TR BE AL ES N ik
TR TR [T]. db a3 T oK % % 4Rk, 2022,
42(11) :1150-1158.

(18] A¥EwIAE. LRhUUGE LA 1 W8 AR SR AS: DU T BE L A8 A
A SIAR [ D], AT - 4R 5838 K%, 2021

[19] w PR, E9, TAEE. ( ROMETCEERL 85 A H 185 1 1
BiF R FE AT [0 ] B BE AR GE 4k, 2018,13(2)
208-213.

[20] ZHU J,SUN D, TSO S K. Development of a tracked

climbing robot[ J]. Journal of Intelligent and Robotic
Systems ,2002,35(4) .427-443.

[21] KRR AV, ZER, . BUNURET G IR
ARG S [T]. HLAR TR A7 4z, 2011,
47(3) .49-54.

[22] BIENI, 5, P15, & 32 HICEENL & A MBI
Mrid]. TREHAR, 2022(2) : 105-108.

(23] yrerss  ZRHANE, E3k b, 2. A 3h B i v
WAL ANt (1], ALBH & 5 B g1k, 2021,
50(6) :181-185.

FE[D]. dbnt: SRt TR, 2018.

[25] JIANG Z,MA Z,JU Z ] et al. Design and analysis of a
wall —climbing robot for passive adaptive movement on
variable—curvature metal facades[ J]. Journal of Field
Robotics,2023,40( 1) :94-109.

[26] JIANG Z,ZHAO Z,CHEN B, et al. Design and analysis
of a passive adaptive wall—climbing robot based on five—
bar mechanisms [ J ].

298.117140.

Ocean Engineering, 2024,

i B A 2026 — 01 - 04

- 19 -



