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IM GING

PEIBGE
» threshold, fast threshold, binary threshold, dyn threshold, histo to thresh,
gray histo

» local threshold, var threshold, watersheds, watersheds threshold,
regiongrowing, regiongrowing_mean
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HENG
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AlE

E:

2BB(E - threshold

> threshold EF4Fm: @8R, WE. FRMEXRS
> MRBRSEEZEFEEXREEZ, a{tiiEiFthreshold

> NF—LERENEIG S EIRG, aTLAIEIGIMIBRARLE
> threshold EFHIEN:

R"={(r,¢) € Rlgmin < 9(7,¢) < Gimax}
> NRINEIRE, HENAEBSRS T —IXEE

www.daheng-imaging.com




IM "GING

EliR5E) m \aine | B E]IR

2£BEHE - threshold

> NREFERBERETMHNER, TEdELEEEEamEERE
> BoheREBEREIGEE

m tEELE

B SHHIBTERZOREER (&AE)

B 7fthresholddERSHREAEE—EEBSRHEFIBE

gray histo (Image, Image, AbsoluteHisto, RelativeHisto)
PeakGray := sort index (AbsoluteHisto) [255]
threshold (Image, Region, 0, PeakGray-25)
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2BIF(E - binary threshold

)0

> binary_thresholdEF4=: BsiEERRE, FHREIFE. RELITHEMSDIZE.
B 'max_separability’
BRAXELEE (OTSU, KEX)
m 'smooth histo
A BES
AN RAEZ ANRIMERRE
> (NEEEHEEENERNER it

5000%
4000—5
3000;
2000;
1000 7 J
(H:> L-l-l-_‘ -

20 40 60 80 100 120 140 160 180 200 220 255
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2BIF(E - binary threshold

binary threshold (Image, Regionl, 'max separability', 'dark',
UsedThresholdl)

binary threshold (Image, RegionZ, 'smooth histo', 'dark',
UsedThXeshold?2)

£37 1£2:3
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&ZSEE - dynamic threshold

> JWF—ERNAX, BE— T EREEERAIEER, thal
B R EEANSEEGEAERRARIE
B EGNEEEIFITIN
B AR EENEREI SRR e E B
> AXMERT, SR EERERXSYIRINE EEFKEZHY
> [l [BEBeBIEEYREE
> F3iE: IBERBIE eI AR BIRIRESRIAE . tball: mean_image &k binomial_filter
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&7SE(E - dynamic_threshold

» dynamic thresholdRYEN : § RTEARIEEEIR.

—{x,») e R glx, ») = s(x, ») = t]
or
_ {(X, y)e k| glx,y) - slx, y) < —t}
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&ZSEE - dynamic threshold

> BBGIBIER S RE 7 Heen SRR AR
> RIS ZIR
B EREGIEERER Y > $IREWIRRIER

B BHEAEEAK, WRFBEGIEERTAK, BBARMBRIEAY
PG SIEE—IR

B EF2xD+1 (IREANAEX)
> SEEBRIREIGENSIEEER
> NA: RSB R EANISRIER

mean image (Image, ImageMean, 21, 21)

dyn threshold (Image, ImageMean, Region, 15,
'dark"')
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X

th7SIF(E - var threshold

> FISEBHER—MERZRDEGE, ERENAWEFEIVREER
> HALCONRMH T — 1 ak&F: var_threshold
> XN EFEELITIHLE:
Tt HRIRSE R
B HAGENSEHIRE R
B FARCEABNE LI, MLURESS
> TR EHEEkdyn threshold S EEEKAVHTHTE
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sSITE - bR

JRIREIS
maMNISNER

dyn threshold:

EFTEERE "HE"

var threshold:

BN FHEEENINER
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PRI E

> watersheds 2EFKERIRINEFRDEI—IEEIR

> —IREEETLISREI—EELLRK: BSHIREE
fEAllE, BENRENXKEEFEALE

> TELLBKFEREH 7K IS
> AR ZEirZ EENSE— IS

> S¥4Basins B8 71X, ERT
Watersheds& & 7 —L5 KIS

> Watersheds &8 1EEGIR[EIR/MNXIE, [AYBasins @ 8—& %X, MESNAMEZ
I

> BN T, EREZRIRFEEGRIFELERN

www.daheng-imaging.com
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IM "GING

X

BB KIEHE

> MR EZERLRD, watersheds threshold BILAEHEAESEHIE ST
> BMEEBRERFEMET, AL EIXE,

> IR PERIERESRIN AR LI RS, IXSRREINENIGEE

> XEFEhiwatersheds, S73Fuint2 flfloat Bl%

Tk
PRI AT LAEREMN S 7KIREE
ANRABBRI— I Z AT L B EC 4 TERY
SHEZ/N, BRAE(IRILARINTEFH:
max (W — B, W — B,) < Threshold
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Ebixk: watersheds <> watersheds threshold

watersheds watersheds threshold
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watersheds marker

Input: Image and marker regions

Output: Segmented regions

Press Run (F5) to continue

i¥: HALCON 19.11.0.0 ProgressiZiNAYTHAE
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EZ: Mo El
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$175.(EAdistance transformation3Eit&EiF
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$E: EEFRE

> SOEEK
B R T EE?:*’“&“ZS%&EB“PF% EEBERERIILE
B ESIEIEIKAIER CIRERXE
AR

N

gray range rect (Image, ImageResult, 7, 7)
threshold (ImageResult, Region, 128, 255)
connection (Region, ConnectedRegions)

select shape (ConnectedRegions, SelectedRegions;

'area', 'and', 1000, 99999)
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ZiBEH R

» HALCON IR{HT 2133588 (SVM, MLP, GMM), B]LARRZBEGE DK
> REEER T, JUANEREEE G LE
> AABTFRIRBE, FrLBERE— MEFAID EIRER
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FSSFARRIRE

> ZHET
m Dilation
m Erosion
m Opening
m Closing

> BRI SF IR S B BRI ERENX
B FH%5(Union)
B 325 (Intersection)
m #pEE(Complement)
m =5 (Difference)
B ¥iZ(Translation)
m & (Transposition)

www.daheng-imaging.com
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FHEE(Union)
> EX
RUS={lxekvxels|
- 87

B unionl: iBFFAregion&HH— 1 TE

B union2: IBE_NMSHENMEXFA—EE—NSHNE—KIGHE
> i

B ERRBRIFREERX

B SHSEIE

V4 S g uS

www.daheng-imaging.com




RsSFAIE m \aing | A NE B IR

3ZEE(Intersection)

> EX
RmS:{X\Xe]P/\XeS}
> BF
B intersection: FE— 1 SEHPHNE— I XIESEZNSEFPHRTE XEHF{THEL
> Bi&
B EEIREIREEREEG
B REFEXIFHEE S

" ol

Vi S NS
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)0

#MEE(Complement)

> EX
R = {X | x ¢ [P}
> BF
B complement: ITEEMNANXIFAIRMNE
> i

B BRIRERAE D EHRAIX

www.daheng-imaging.com
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= (Difference)

> EX
R—Sz{X\Xe[P/\X%S}
> BF
m difference: KEE_NSHSE—NSEHHEENXE,
> i
B ESIREMANEEREBG
BRENREE— M XIFEFHREAER— X+

www.daheng-imaging.com




SR v ‘aine | A IHE B
¥#2(Translation)
> EX
[Pt:{X\X—teﬁ}:{y\yzx+t)(e[?}
> BF
B move_region: BEGEE R HAX
> A

B ESEIRKIEAE

B FRIREAZIAR (Ecadifference&F)
> ER

B ERIRTRESRIRE clip_region'

i¢ R(Z,l)

www.daheng-imaging.com




RSFLE 5 eS| A fE R
%8 (Transposition)
> EX

ﬁ:{—X!XE[P}

(0,0)
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i =Rk (Dilation)?

(0,0)

RDS

www.daheng-imaging.com
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i 2B (Erosion)?

(0,0)

ROS

www.daheng-imaging.com
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FakErEME (Minkowski addition)

> B }P@S:{r+5!reﬁ,565}

NHSHENR, RIES
M SHEVHAYASETRIMAY
MERERXIHR, AEXT
iﬁgsﬁgﬁ%‘éﬂﬁ’ﬂzﬁﬁ'—ﬁ R3K

R S RDS

www.daheng-imaging.com
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5Bk (Dilation)

> EX R® S =
EVHSEEE RN, 18
IR 5 M SEEBhE A SS
P RIE BB XIER,
SRIEXI L ERERERINX
I SRKFLE
(0,0)

V4 S RD® S
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ReJkErEREE (Minkowski subtraction)
> EX

R@S=ﬂRS={r|VsES:r—sER}={r‘(§)tER}

SES

EVHSHFrEHIR, RIES
M SHREXHAY R SFTRT AT

AEREBXER, AEX
EEFFRERIRIXESR*

5

K RO©S

www.daheng-imaging.com
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[Eidt(Erosion)

> BX

R
& SMSE?EEPEE!:H AYRs
AT MR ER TR,
REXEEFRERRIX
i‘JZ SR;R’ ~E=
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=& (Opening)

> BX

RoS=(ROS)®S = USt

S;CR

cciifll ot

R S ROS (RO S)®S

(0,0)

www.daheng-imaging.com
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FHEE (Opening) - NA: IEEHDE, BistEin
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FhEE (Closing)
> ENX

R-S=(R®S)OS= Ust

StSR

(0,0)

(R®S)OS
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AlE

')0

IR

A& (Closing) - RIF: ERPEHEM

HNES HEl

iR BE R

www.daheng-imaging.com




)0

IEES TR (Distance transformation)

m e | AN [E]IR

-~
-

Input region City-block distance

- _—
- -

Chessboard distance Chamfer-3-4 distance
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IM GING

')‘l

558 (Skeleton)

> — P RERIBREART K0k, SR ENXERS— M XKERE—ME LRINREE
EEPR—FRY

> B EAORRTURAR, — IR R, SRR I O R

EHI(

'%"z:ﬂ’]ﬁ'gl_ ZEMNFEFhit-or-miss e, IXFPEERARMGITHOFNR, XERETE
BER /9skeletonfy

> SR BERENYIRNEEE, tbangSiEE TS NPCBr EAYS | SR
> BRBGE

B EHIRIRERIRAD E]

B EETHEZENITE

B EETHWEETANEE, XEEEEEEER

)
n>’é”r

AR RRYAREE

www.daheng-imaging.com



)0

RS SFALE m e | AN [E]IR

RiF8 - PCBEBEEIE N

1&$1PC B FB R ERPA PR iR

B

R PEHS
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> IBFEZERJ LA
m HFE&(union, intersection, difference, complement)
m dilation, erosion, opening, closingBYENX.
m dilation, erosion, opening, closing, skeletongY%{ER

B E55EIRferosion, dilatation #lconnected components AY3Z X (s
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)0

H 4 RISHEREN?

> R, WIS BRI KRR, L, T ERD BRI RS
#0555, TIE, BEEGBEIIAH TR,

> BT, EXHTOKIAREIRAORE, LNfEOCRAPSTEE AL IR,

> B BRI\ K B — S ML,

> BEEHORAERRFOVEAE, BRI

> BRI ARRR RN,
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Xi#454E: Area and Moments

> EiEBERXIHIEE: area

» momentsEEX. (p=>0,q=>0) :

— P -~q
Mpq = Z rPc
(r,c)ER

B EHRREHRFR AR SXEHEFR—MFG, mo T2 XIEIETH.
> [3—KRYRE (p+q=1)

— D -4
Npq = rec
(r,c)ER

B (10,10, FERKISELD, CHRFSREARISITE,
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XI4S4E: Moments

> B—HRERREGTIMNERER. MREFEFAENEEG T XS EZT TR,
BT EAN T XIEOIEREI, [F—HFURE (p+q22)

1
Hpa =7, Z (’r - "1,o)p(C - "0,1)q

(r,c)ER

> L

B 3R ORE IR, ek, RETHWEBAREM
> NA:

B ERHAFRFRSRS]
KR X 5
SYIUCEC
FEARDHT

gy Sy
= =T
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XI4S4E: Moments

> — BB (n 0, no IR T KIB(IERNEE (E L)
> ZheiOEtsE 7 XEY "o
> N SHEAEEREIHEXE
> HERISE
B BEPO=XHED
m R

2

Tq = \/2 <M2,o + Uo t \/(Mz,o - Ho,z) + 4#%,1)
2

Ty = \/2 <M2,o + Uo — \/(Hz,o - Ho,z) + 4#%,1)

1 2
@ = ——arctan _ L1
2 Ho2 — U2,0

www.daheng-imaging.com
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XI4S4E: Moments

> BUHERSE, seESHE— M FEERIEE: SRR (Anisometry)

ra/ Tp
> 18T eccentricityfelliptic_axis
> i XEGERRT, 125 AERRFEEATH, LisR— P XKiFAM<EE

> WEEHFAERIRR :
B RArn, #n, BEFEEREXIG SR, GRIER. [EAFEENSRTERESR
B XEFRFAESXIRHEE (1, /1) FFE—EAE

www.daheng-imaging.com
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XIA5iE: HEIS1iE

> Contlength: XiginRAIKE
B KL ERFIER RIS IR EEE
B LRI RY2 |

e

» Compactness: XifZ& 4
B XEZEZEMREEZC = 1°/(4na)
B AREKE, «EXIFHAEH
B FIERFNEEMHSHMESRR, MEMXKENEZESIHMETEL,
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XIA5iE: HEIS1iE

» Convexity: XEERSEEFRAILLG]

ra—

» Circularity: XiiERS&/I\VIMEEAIECH]

c a
T2

> Roundness: REE, SCircularityit&Hz(AE

a =12||r—n||
== Uir = rill - )2

R=1-0/d
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XIA5iE: HEIS1iE

> bR T EFIfRE /N, BEERTRERARERER .
> SHEF2IREFAE (Wroundness, circularityd@compactness) RNESIEFEER.
> HALCONRMHL 7 — L uiki /e TR HYTORE.

» Rectangularity “

y Input region

Equivalent
rectangle

Symmetric
difference

> 8 WTFAAERZMAETELENXE (f0, ESF) | itEHAERERRELE
SHE/NRZ10%
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XIIFAE: X NIMEIERS

> AT FEMBIER/NVIMERERZ: smallest rectanglel:

l k(lﬂlr’ clr)

> E®N.: 1, = minr, 1, = maxr, ¢, = minr, ¢, = maxr, (r,c) € R

> RS RNGS/INIMERER (EMBIRIERTTIE) . smallest_rectangle2:
\/"W

(71, ¢y
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X XKisIMNEEFIRXREER

> smallest circle: T8 &/NIMER

> inner _circle: ITEHEAXREER

www.daheng-imaging.com
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XIIFIE: XKINERARIEIER

» HALCONEH T —MEFAILIARBE— KIS KRR

> XHELBREMESFIFREEHEE, BB S W RRE (M EFIX/y 5 )
> XANFTHIREEBL TR BN A T H8E, tLanRma@nl, ASLFIAM, REE
> XNMEF LA Btk SR N AR

AFIRIF: ARk TR

www.daheng-imaging.com
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X lakiEi

dev_close_window()
dev_open_window (@, @, 488, 388, 'black’', WindowHandle)

read_image (Image, 'printer_chip/printer_chip 81"}

threshold (Image, Regicn, 128, 255)

connecticn (Region, ConnectedRegions)

select shape (ConnectedRegions, SelectedRegions, ['area', 'rectangularity'], 'and', [27e88,8.8], [31lea8,1])
dev_clear_window()

dev_display (Image)

dev_display (SelectedRegions)
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Xid4HiE: Moments - piF

BNE&R BEHRERIHEFXE

www.daheng-imaging.com .
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Xid4HiE: Moments - piF

FrEXIERIAR, LT hIEEIE
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rectangularity: FZFg

El&RoE|

www.daheng-imaging.com




X

1SRN m \ainG | ANE

iR

rectangularity: FZFg

ElgoE TR X I
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circularity: RF

www.daheng-imaging.com
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