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OpenCVIZMHtT cv2.findContours()ER%L, LIMEGREENEL:

contours,hierarchy=cv2.findContours(img,mode,method)

MNSEL
img: WARKBE. NEBSSTEKRHENR. AL, TROAZHEH, BRI
=EEHN

mode: WEMERET, RETEREBIRENAR.

method: FEIRIRTFT .

R [ElE :

contours: IREIRVEES, AFIFRAIFIU, BHllcontours[i]ZRREBINFER.
hierarchy: E&RHVEEIEIX.
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mode: HEEREREI, RE BRI,

eEEst e

cv2.RETR_EXTERNAL &5 R
cv2.RETR_LIST TNV BRASE I F N FR
cv2.RETR_CCOMP FERVA =4S N AT

cv2.RETR_TREE SN — NN ER I EFIRVEC ER
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method: HEHIREFLTI.

R I

cv2.CHAIN_APPROX_NONE RFATBERE LAIA

cv2.CHAIN_APPROX_SIMPLE g KESHE, EESHE, NEESHE
HtER, RIREIZADRRNRRALTR
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import cv2
import numpy as np
img = cv2.imread('rec.jpg’)
# TR ERBIERYRERRE A
img2 = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

# (B
thresh, binary=cv2.thresho|d(im92 150, 255, cv2.THRESH_BINARY)

# BIKECER, IREBIMNSE, 73l 2EFER
contours, hierarchy = cv2.findContours(binary, cv2.RETR_TREE, cv2.CHAIN_APPROX SIMPLE)

# contoursElist, EBEFEYEndarray, & ndarrayz;=—" contour
print(contours)

print(hierarchy)
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EITER
(array([[[ 62, 108]],

[ 62, 326]],
(390, 326]],

[[390, 108]]], dtype=int32),)
[[[-1-1-1-1]
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RIS ERREA KN cv2.CHAIN_ APPROX_NONE

EITER
(array([[[ 62, 108]],

[[ 62, 109]],

[[ 62, 110]],

[[ 65, 108]],
[[ 64, 108]],

[[ 63, 108]]], dtype=int32),)
[[[-1-1-1-1]
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{£F cv.findContours() ERECRIGNIERFRINSR, BENRMTABRIVE. ERELER
T, BERRMUTHEMAIRA, SRERENSTF—rF, EXMER T, BIMEINBR— MR
R, BREHI—IRAFR . X, BETPICERILZ EMEEEMRER, XHPRERR
RINRIVECBREEIREEHE)

b BRE o BRI AN -

contours,hierarchy=cv2.findContours(img,mode,method)
R[E{EhierarchyZ=~E&BIEEEIX, OpenCVighierarchyZ&z =AM MERIZA:
[Next, Previous, First Child, Parent]
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50ER0, 1,27 ERINEB , ElIET 5
OREREH, T HEHRINERE
HRalS, BTRBXRE.

o ER2a TJ LB EM A ER2AY T
&%, NE1K, LULSEHE: 322a09
FR, NAB2R, 3aZ30IFEEE,
HEEIL,, HER4, 52 ER3alI TR,
NEAR, Sl TFRENEREE
Ko, MmSHIL RN, REME
e ER3afNE— N FITE=.
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[(r1-1-1-1]
[2 0-1-1]
[3 1-1-1]

-1 2-1-1]]]
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drawContours(img, contours, contoursldx, color, thickness,...)
img: EWKE R EHITRESR
contours : EFMIrm, tBRELEfindContourss58— MREIE.

contoursldx: BEIFS, Z2FNFEREYIrRSIRBEEAAENINEFE, MOFF
8 [- 1R GHIFFBHEs])

color : BWERRIENE, $EA (0, 0, 255)
thickness : 8, 1%, 2%, - 1RXT-XTEBENREHITET
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import cv2

import numpy as np

img = cv2.imread('cc.jpg')

img2 = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) # T REBEENEZELHER
thresh, binary = cv2.threshold(img2, 150, 255, cv2.THRESH_BINARY) # —{E{
# EICER, FRAREIENSE, 75 2%EMNER

contours, hierarchy = cv2.findContours(binary, cv2.RETR_TREE,
cv2.CHAIN_APPROX_SIMPLE)

# contours2list, BEMAIEndarray, B { ndarrayZxz=—"contour
cv2.drawContours(img, contours, -1, (0, 0, 255), 2) # L4 RS HEENRE

cv2.imshow('img', img)

cv2.waitKey(0)

cv2.destroyAllWindows()
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import cv2

img = cv2.imread("lenna.jpg") # 1ZEEVRE]

cv2.imshow("img", img) # ER~/RE]

img = cv2.medianBlur(img, 5) # {FAHPEEEEMRIER

gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) # FEINZET K EEEXEREZ

t, binary = cv2.threshold(gray, 127, 255, cv2. THRESH_BINARY) # RER(GIEL I (EEIE
cv2.imshow("binary", binary) # ERx_{E{¢CE&

contours, hierarchy = cv2.findContours(binary, cv2.RETR_LIST, cv2.CHAIN_APPROX_NONE)# 3KEN&CER
cv2.drawContours(img, contours, -1, (0, 0, 255), 2) # {E/RE R4 ER
cv2.imshow("contours”, img) # B NABREHNEE

cv2.waitKey() # & MHEREZREE

cv2.destroyAllWindows() # BEBETEEMA
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Fef ) hEERFRIIRCER B RYZEMHA? BRBLEIREERF EIRRIAN, A&,
HEFER. BREABETREASEGRF BriIAIMIELF? BT EER—L
FHIEEFI. CCATERERNER. Bk, 0. BAEFEREFI.

L BEe BRI AT BEFF AR SEPRRYRCEE, MNFE—MRERENZLN, SHliX
NELFAR BRI S .
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EOpenCVIEIEEER L fa, R LAH TITFS184E:
ContourArea(): I+H%CERXIERIETR
ArcLength(): TTEEEHKE
BoundingRect(): %ERRISMIFERZ
MinAreaRect(): ¥CERHYER/\IMIFET
MinEnclosingCircle(): % ErHYE/\MD
fitEllipse(): FAEEHISECER
approxPolyDP(): 1@IEZi8fAUEFCER

ConvexHull(): 12EVCERRIIE

palll

palll
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1. HEHEAAEK

WEEIREIEE MEETAEGRREMXKERNER, BAAGER. RERERKEEE MCETRT
BEREERERXEREK, BURFEAGE.

BT TR BREFAFIFCBRER, FATATLARDHIARRIA/N, IRBWMARIARR, RRSERED Mt
—LHAZE, 0, ESTXERNERMEREEREXRRN, B XKENERIEREEEEX
AR, BT RRERERAMEK, BEEXEEEXRR, HNEHTLISEI—LEICHY,

0 EREIFapi:
countourArea (contour) , contourig%IFRFEMRIIFE— 1 E, MESEHAEREEGRPRIETR,
AZ2LFRAY.

fe ERHIEKapi :

arcLength( curve , closed )

curve : 1T EHRYICER

closed : WERREAE, GATIRAATrue, BMiZ/IFalse
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Bl x5 B E AL 1T R B

import cv2

F¥k, FRHEUEE ERHYE TR

ha ]

import numpy as np

img = cv2.imread('cc.jpg’)

img2 = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) # L EHEIBEENEAE H

thresh, binary = cv2.threshold(img2, 150, 255, cv2. THRESH_BINARY) # —{E{t,

contours, hierarchy = cv2.findContours(binary, cv2.RETR_TREE, cv2.CHAIN_APPROX_ SIMPLE)
area = cv2.contourArea(contours[0]) #1TEEFR

len = cv2.arcLength(contours[0], True) #1TEEH<

print("len = ",len)

print("area=%d"%(area))

cv2.drawContours(img, contours, 0, (0, 0, 255), 2) # L4 ESEIZIENRE

cv2.imshow('img', img)

cv2.waitKey(0)
cv2.destroyAllWindows()
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2, ZER

approxPolyDPERENAT LA SO EMIESIAL, XA EFENZINER, KANE
Douglas-Peucker&i% (7322 FHIDP) , DPEIARFRENKER, ZOME XSO &IZHR
MAFERGERRIZIAR., BERI&EIEE /N EEMRE.
approxCurve = cv2.approxPolyDP(curve, epsilon, closed)
SRR
curve EIT{IEITHIFCER
epsilon: IEEHIBE, BEIERIRMZSITUMS BRGKAIER. %S —RIRNEEIRKIIE

o,
closed: BWEREHAE
RENE:

approxCurve: NIBIERNZ NSRS, MEZNFEIRRIEYE, FIFAdrawContoursEHHEF ALY .
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import cv2
import numpy as np
img = cv2.imread('cloud.jpg’)
gray = cv2.cvtColor(img, cv2.COLOR BGR2GRAY)
ret, binary = cv2.threshold(gray, 150, 255, cv2.THRESH_BINARY )# —{E{t,
contours, hierarchy = cv2.findContours(binary, cv2.RETR_TREE, cv2.CHAIN_APPROX NONE)
cv2.drawContours(img, contours, -1, (0, 0, 255), 2)# (2HIECER, iT5, LHI SN E R E]
# HTZIAEIR, IREINESZOFE L —RFINR, IS EIRC [FRYSCER
epS|Ion=0.02*cv2.arcLength(contours[O],True) HEE, EAXIEE AREM<EROQ.02{(3tE afLABELETER
approx=cv2.approxPolyDP(contours[0],epsilon, True)
cv2.drawContours(img,[approx],0,(255,0,0),2)

cv2.imshow("approx",img)

cv2.waitKey(0)
cv2.destroyAllWindows()
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ZOELREEGCENER, MEZSNFAsEEREIT180ERA. MEEeErERINE
ROZIAE, RREBLNGRFAETEME, LEREERRESETELEREE, LERNAEER
IINF180FERY,

hull = cv2.convexHull(points [, clockwise, returnPoints])

hull: REINECEAR

points: ZER

clockwise: XNEE=Truelly, WBEARIZINATEISHHS, RZIRFRETHES!
returnPoints: EAAERETrue, IREIMEAESRIxyHLTR, BUREERESOEHESZERS],
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import cv2

img = cv2.imread("cloud.jpg") # IZEVRIAENS:

gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) # AR EEE

ret, binary = cv2.threshold(gray, 127, 225, cv2.THRESH_BINARY) # —{E{YF{E4TE
# tNESRP HIAYRT B R

contours, hierarchy = cv2.findContours(binary, cv2.RETR_LIST, cv2.CHAIN_APPROX SIMPLE)
hull = cv2.convexHull(contours[0]) # SREECERAIMED

#cv2.drawContours(img, [hull], 0, (0, 0, 255), 2) # &2HIIME,

cv2.polylines(img, [hull], True, (0, 0, 255), 2) # &2HIME

cv2.imshow("img", img) # E~El&

cv2.waitKey() # 1% MEHEEIRER

cv2.destroyAllWindows() # BEIFFE A
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{Fdk: fEOpenCVIiREVEERZE, ERILARITIFSIRIE, BRI —TRIEER:
BoundingRect(): *CESHYSMIAEHZ

MinAreaRect(): %tERHIER/NIMIFEF

MinEnclosingCircle(): ¥ ERISR/INVIMIE

fitEllipse(): FAMEEIISICER
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ElgiEE 2B EIRRIASEEE R AN — 12K, EREGIN— EENFIHER, B
XTEHRBVEC BRI TIRIE, BEBBRIXIBEIGREIA/N. MEMNLSRFER, BTFREEINTE. Altt,
OpenCVigft 7 findContours() /32 IKTEIGRRVECER. 9T LHIEBIGRAVEEES, OpenCVIIRIHT
drawContours()/53%.
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