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=R Programmer’s Guide, 57— B (W Parallel HALCON kL&f%F shared- memory systems

FEEY > B2 lﬁ'%@éﬁlﬁlp' B “f:cll F'J#'érfa)’ - Elrﬂﬁ“ﬁiﬁdﬂiﬁﬁ#l— i Al(EEz R
;'LFZ,IEIJQ'*W SFHIg] ke ag ELPﬁFj.f’HAL N f="] Eﬁclusterr“r:,t Y R E A ]
B P

214 Ul

[ Fj] HALCON #4740 BRFEV (et g /1o > 20 | E RS PO =0 7 o (Windows:
DLLs; UNIX: shared libraries).: ﬂi libraries [fEf HALCON— &9 L2 7 j VIHI PR #78 -
'} HEGHIgE » =41 ] parHFGHFPE# £L" 5" Parallel HALCON - fh* v %\[%ﬁﬁvﬁﬁﬁﬂiif
4 Application Note on Image Acquisition o FEIV i /7 [ THALCON&'WEI E,é{éu

(OREREIE £+ 8- F@%FWﬂWﬁE’TuMWW%W@EIH AR D
(AR Iﬁﬁf l%él ISP HE Y AT i E',l;{;qi‘} HALCON ffi =] lﬁj:{%lp— pll open_
framegrabber - - 4—7FE[TJELJ§*§( }%* » [ {fe1"|grab_image f grab_image_ async

&l H‘TV@JJI% HALCON fiYframe grabber /7 plﬁ fl Lli_ﬁ’lﬁl?? F*HALCON library 7% =) BUFZS
% IV = RLREG MVTec F‘jw@&éﬁ%ﬁgﬁ”“ = H JEHERLED e ’\[?Vl%é%lfﬂﬁm? I Jﬁfl?E'E'
Fro gy STl R A TJTP FFF* 1 ihttp://www.mvtec. com/halcon/framegrabber

2.2 HDevelop %4 * ff

HDevelop ko~ | EF'J\E SHATE e A R AR o I HDevelop 0 1 qujzvt[h [
RN o HFELEEMV ecﬁiﬂﬂ FY 680 % [’ Hﬁmﬁﬁﬁ‘“%‘%@? ?‘ yn‘l'g{
[Eme JHDeveIop User’s Manual - @ Windows NT/2000/XP ™ > 7> M FCE >MVTec
HALCON 7.0 >HDevelop “¥t=HDevelop ° UNIX-Eafi » » rj shell Hlﬁlﬁ hdevelop ° fol#l *
R S | IF;I@%E“LZT%TEFI'EILJFile>Open I P 2 RS [ﬁf’ I*ﬁiwﬁ'%i'ﬁ”
= ﬁlﬁ'“%‘EﬂF’?EE'% B S FIS R Applicationsig i F 1 ¢ ?EJ?J*E*“E*?’I%I
f’f RS = Flle>OpenExample Program... J[Jf* (/% F lﬁﬂnl A HHF“H F@%?T J iIp
nifgl”‘ﬁ“lpl’“ﬁf”ﬂ FEZVES Y 0 AT fﬁlffilfl E'Hﬂﬁjﬂ 'ﬁ%““ﬁ% ' @@Vﬁ?lﬁilf R TAE
|E (PR ﬁ IJE/\P,IIWF #How o fi = (ARl ? FA H }g 'ETE/L[E[F' AR
LT SRUNGS)AY » A5 it stopdfi 41 P~ “VRUNFS)SIIT R8R0 -

2.1% 1 'RUN » HDevelops&HE{i +"STEP(F6) » ' I&— i 7 Ui A= & A i B o 1A
?“‘Hlﬁﬁﬁ FIfp AT > F[MISTEPHIF* Step Into I') ™ Step Out =

BSRIEFH R fReset(F)Ii A7 I &8 -

4 AR~ Sﬁl VA=Y Pl e A ;fﬂ% H' » H 33&&‘ S R PV Iﬁlgﬁ: 1
1A% program counter FV&FT% AEEay e JE“FT'*F?J flﬁllj o

HDevelopf Y= :
L ARG 4 RS iﬁlﬂﬁwﬁh = LR Py A Y 7@[[“ [EEEAAR N AT
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Ejjr ng_ﬁ %ALP"’E StOD}E ILIQ]LFEJ'T ’ —&i_—a ['%]E[ F' % i ([7 y[l%,reglon)
%Eﬂrﬁ [i[}gﬂlﬁéfpl i,[HI,“E[—I SR U HDJ | I [:[:Tg\gﬁj II:III:I:EIFQI Ei. E Jf}ﬂlfF '—%!—F‘ ,

E' I lﬂﬁ“}{l g é@lwﬂ i

W%P“ wi%%ﬂ’rJﬁEww@ﬁ m%u%@W I DR R
@’ﬁ%LﬁHMﬂWCD?“%ﬁW’W£¢$%@uw%
4, % V*E “? 'E’F?frame grabbers 1% 7 TV it - jg',—ﬁqﬁfr’w{éjaéf’%ﬁ JWV@%D‘P Llﬁ i)
e uy%ﬁww@@P“%%#W%k¢@ﬁ,wijW@ﬂlwwyfﬁpdﬁ@
“ﬁfﬁ o PIgE YN [T PR LDemo SV HDevelop R AE I (X 2V i T -

2.3 '&3@'}0,?}7 I‘,?, H //ﬁ‘/f'j HALCON

HALCON$H{H v = FEzi = [ E A FE—[EI jL_ﬁ—Lj kS F”][ﬁl H | HALCON library gF{—kH S|
JJF LT ﬁ}‘\[E:[FI [—ﬁl][é&” ﬂF[Cﬂ:[C.H_;; ol Pfl[ﬁ[n EJ, IHi—COM“E[ TBWL{
[Eil &% » ™p'I') ¥ Visual Basic » C# » [&i_ Delphlf l[i '] o [ANERIER ] F'LJ?FFI » S %piu
[“1(halconc.*, halconcpp.* halconx.*) EI*DHALCON hbrary (halcon ) LinkZ[ A= 10e & C 1w
C++ 75 il; FH ot ”]Liﬁﬂimclude files o < 1E T gﬁ 'J ) ﬁ@fuif %@LI—IHALCONHI
#LWFI Qﬁff FITFEZY > plF={ape ) Efﬂﬁ;;kf [dgipj%ﬂ bﬁljﬂﬁﬁ_ﬁ‘b}«[?yﬁ:%{
G P o o RIS SR i - PRI Hbbvelos
v C+ o Cf(JM (Visual Basmg M) CpuzeHd [ o

231C

UL PTG 78 - 5 R 7 SIS AR S B A
IT Developfl1— 3 < A |fi J‘*E*rﬁﬁ u}%ytuple’mjﬁ“ﬁ iy EWH H*}EETQ' FAEHPRLI TR

PEL T f{“ Htuple[‘pt bar o FITR R P ZE RO TR A PRI ETRE(ong, dou 1e and char*)
[VETET=" © Hobject I') & Htup{e 7] H[JFI ?;ﬁ Ul %sl w e -

HiFt C i Fﬁiff jjrb PRI | clear _obj Ts?“ﬁ'?% Flﬁj[ﬁl[%y@g( VIR S
BRI S kLA ‘tupeﬁ?HE 1t [Jmacros Tpje e AR JEIHALCON Programmer’s
Guide > S‘ID“%B;J o N[IpS J;E*“F%FV Ll]p l;é ;%e"TV Sy (% = REE T W
e

read_image(&Monkey, "monkey");

get_1mage_pointerl (Monkey, &Pointer, Type, &Width, &Height);
open_window(0, 0, Width, Height, 0, "visible", ", &WindowHandle);
disp_obj(Monkey, WindowHandle);

2.3.2 C++

Ct /1ol O J@Pﬁkwiﬁfw'b%ﬁﬁ [ @”F%tﬁﬂ’mWP
PR - ?%ﬁ’ﬁiﬁﬁi @ﬂaﬂw{u A ] - ATECH fifl -
B B[RRI E - uaHaE Gt IEZF' FdH: *“F' TR R > R [Hobject
I HTuple foiRH[ > I R =0 poest - fH] UEJCIJF,H ataCode2d » HMeasureiy kL
HshapeModel SEET ZHNE R JZ?F[H[J%%:E‘ HALCON Programmer's Guide, part Il.

(R RERE o VR o B O T > 20 5 LR blob ST A -
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HImage Mandrill("monkey");

HWindow w(0, 0, 512, 512);

Mandrill.Display(w);

HRegion Bright = (Mandrill >= 128);

HRegionArray Conn = Bright.Connection();

HRegionArray Large = Conn.SelectShape("area", "and", 500, 90000);

2.3.3 Visual Basic

FICHHIN] - R TR P N pS AR AN pUEEE o AN AERE - (S0P AL
HOperatorSetX g |l » Epl R v 32E =" fup=fil] > HUntypedObjectX [~ <57 [l e’
Bl [[EAY Variant EU}\L_E'W?@UUQH o PAFF Bz > B IE SRR o Gkl
HDataCode2dX * HMeasureX > p¥f! HShapeModelX ... 555" o =4t El FJEUﬁFT H[Jﬁ%‘ifj% HALCON
Programmer's Guide, part Il

YIRS VR g 2 2B - SRR Y blob S AT -

Dim image As New HImageX

Dim region As HRegionX

Call image.ReadImage("monkey")

Set region = image.Threshold(128, 255)

2.3.4 C#

J1fFl Visual Basic © C# ffi*'] HALCON Y COM f7 1 o IR LSTAIVB IRV REALIF o - g
£l ){LE NET! Variant &R BIFEHY L Object » C# Fl1- £ LI -

N IRLCH A AT -
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HImageX image = new HImageX();
HRegionX region;
image.ReadImage("monkey");
region = image.Threshold(128, 255);

2.4 =i HALCON Zj/5=

2.4.1Extension Packages (User-Defined Operators)

HALCON f° mxﬁ}%@ﬁﬁ =T f’FI'ﬁJFj“ HALCON HEJR=1HH 571100 2 {f#EE=" » ﬁ9fff;’
ABERLAEGETIE—- £ o BT fﬁii' ~|: lf%*&i%@?fﬁﬁgﬁﬂi EBI= > HALCON i+ Ay
f* Extension Package fi pl g m-&L H' + 50 JJ\EEET4 (FJCEERE) o Poff o~ 5 Iﬁ%
AR B SRR [T p lJﬂ*}igulﬁg%”J]jﬂ b:cl[‘é‘r pJ[F[[F' o — EIBTHUEIET R E‘/ﬂfjf" ) [FBH
HiEFTHALCONEF Jp Jﬁjﬂ - 7+ Extension Package Programmer’s Manual & F‘
SEPIAZIPH o

f

2.4.2Frame Grabber /7 1

frame grabber fi plﬁuﬂf iﬁ;ﬁ_}gﬁt% erRlE e lﬁfﬁij:h‘;é?fg‘“ TR SR 'F”JE'
I}]j?z[jj o fiFiERET] bgf" *bii E: Frame Grabber Integration Programmer’s Manual EJ
i o P91 - HALCON & o'= SRS B F 1 il S oL R -

2.5 HALCON g9 7 [

AL #EJ“J 32768*32768
FBF 5y (et T 100000
5 lﬁ #EIW SEVPIFReET 100000
J%EUI%\EJ gy 1000
tuplef IEILJEI@@EH@[EI{TEI 1000000
- I'%fff [ J”Vﬁzj&@jr F1 30000
— [ 2 B] Jﬂ@l@ﬂ@ﬁ‘ 10000
|I%JV_E7I@ -32768 = +32768
3"{['&%@ 1024 {47

i
\Q

U

_ﬂ
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o1 [ Y

3.1.1 ﬁiﬁ Dip Switch FHREE

g (7] examples\hdevelop\Applications\FA\cbm dip_switch.dev

iﬁ]’[ﬁ'ﬁﬁmﬁfjr B3 Fz,whﬁﬁ Dip Switch » J[[F} ET ¢ %‘ME (R FTJF F'Jﬁ'%ﬁ%@fﬁf(ﬁlﬁ%ﬂg-l) °

1l cbject (=] found in 0.02 =z

(b)

ﬁ%ﬁ‘ 3.1(a)dip switch FV5Y; (g1 ? ka[ [77f4 ROI  (b) 4+ dip switch [~ ]}J}{Jﬁ: o

Hll

= ijii[ﬁl BT (£ EU@I VPSS R e A o i u‘%ﬁ[ 3.1af[1 > Dip switch -
SFF[SIJJ » E [ up 212 1[4 Jgﬂl 2 [l IR R EJ[W Ao Y B LETE VR
5 o dllk %Wl@;ﬁ VL 9 R 5RO A IR f;fﬁﬁ%"*?ﬂ °
train_model components (Modellmage, InitialComponents, Traininglmages,
ModelComponents, 45, 45, 30, 0.95, -1, -1, rad(20), 'speed’,
'rigidity’, 0.2, 0.5, ComponentTrainingID)
TR FEEL 1 DRI F"—IIEI’T@FI}J G ACIINE IR
modify component relations (ComponentTrainingID, 'all', 'all', 0, rad(4))
T I 2

create_trained component model (ComponentTraininglD, 0, rad(360), 10,
MinScoreComp, NumLevelsComp, 0, 'none', 'use_polarity', 'false’,
ComponentModelID, RootRanking)

15
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o

.+f§aar d1p switch EiJ, 7 THRLIES O = dip AT ISERE Y RE 1 0 B B B 5 [ )] dip [l
FEISEF6 1 PF' o R ng i %FL BA R HH HIEF FTJFJ?EJE ;(ipu

find_component model (Searchlmage, ComponentModellD, RootRanking, 0,
rad(360), 0, 0, 0.5, 'stop_search', 'prune_branch', 'none’,
MinScoreComp, 'interpolation’, 0, 0.9, ModelStart, ModelEnd, Score,
RowComp, ColumnComp, AngleComp, ScoreComp, ModelComp)

3.1.2 A Fe R et

iy © examples\hdevelop\Filter\Lines\lines color.dev
SR EESLENIR C FI g L 3.2

W

(a) (b)
9%7‘32 (@)F[]"] J%ﬁﬁﬁ@ﬁﬂf‘%’?‘ﬁwﬁﬁffﬁﬁc Y LT JVEFETRASYI L - (D) RY (i N
[F 7 f s g e

ﬂWﬁ“%’ifﬁ*ﬁﬁmﬁﬁﬁw@ﬁ¢ S RS IV (A
WW“Wﬁ‘ﬁW““%“&’@“*@w%@wﬁwﬁiﬁﬁ B IR T
A B T ARRAB DS -

lines_color (Image, Lines, 3.5, 0, 12, 'true', 'false")
select contours_xld (Lines, LongLines, 'contour length', 450, 100000, 0,
0)

REREVRGIR I AEEIRROPCY o 58BN Bk 5 (R

Number := |[LongLines|
EdgesL =[]
EdgesR =[]
for K := 1 to Number by 1
Line := LongLines[K]
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get_contour xld (Line, Row, Col)
get_contour attrib_xld (Line, 'angle', Angle)
get _contour attrib_xld (Line, 'width_right', WidthR)
get _contour attrib_xld (Line, 'width_left', WidthL)
EdgeRR := Row+cos(Angle)*WidthR
EdgeRC := Col+sin(Angle)*WidthR
EdgeLR := Row-cos(Angle)*WidthL
EdgeLC := Col-sin(Angle)*WidthL
gen_contour _polygon xld (EdgeR, EdgeRR, EdgeRC)
gen_contour polygon xld (EdgeL, EdgeLR, EdgeL.C)
EdgesL := [EdgesL,EdgeL]
EdgesR := [EdgesR,EdgeR]

endfor

PUPERTIE R T o 1 (515 > BB RERT S T8 IFO P R M - S 1 AT
E 32001 o g B o R i E R RS B R IRE - wﬁ%ﬁa?uﬂw
féQTywwqﬁN@%&|¢ﬁ%Hﬁ

rgbl to gray (Image, Graylmage)
lines gauss (Graylmage, LinesGray, 3.5, 0, 0.7, 'dark’, 'true', 'true',
'false")

3.1.3 3 LR

HDevelop
° examples\hdevelop\Applications\FA\cbm bin switch.dev

[R5 (S ELREI =S $5 - (R fﬁmgqﬁgmymﬁggo

° examplesﬂldevelop\Applications\FA\holes.dev
LIIQ[FJ Ud‘ fF['fLI:{‘ e

® cxamples\quick guide\hdevelop\fuse.dev

I paammfio R
--->7+ Quick Guide H It I iF;FJFE[ F,sj}ﬁﬁ
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3.2 4

3.2.1 " A EEARLAVE 1 EY

g 7] © examples\hdevelop\Applications\OCR\bottle.dev
A (A RTIEY (R o e, b A SO | 1

(a) o (b)
[f13.3 ¢ (@) RUARY R(0)FV A L1

ST AT 2] % [RHBR T I o F1C o IRV IR BS oV iR BT -
threshold (Bottle, RawSegmentation, 0, 95)
fill up shape (RawSegmentation, RemovedNoise, 'area’, 1, 5)
opening_circle (RemovedNoise, ThickStructures, 2.5)
fill_up (ThickStructures, Solid)

T% 47+ 4 region 53 IS DRI sSILAL ST HTiy = AP SISt 4
t'r °©

opening_rectanglel (Solid, Cut, 1, 7)

connection (Cut, ConnectedPatterns)

intersection (ConnectedPatterns, ThickStructures, NumberCandidates)

select_shape (NumberCandidates, Numbers, 'area’, 'and', 300, 9999)

sort_region (Numbers, FinalNumbers, 'first_point', 'true', 'column')

% o = OCR UGV
read ocr class mlp (Name+'.fnt', OCRHandle)
do_ocr multi_class mlp (FinalNumbers, Bottle, OCRHandle, RecNum, Confidence)

3.2.2 2 RO

HDevelop
e cxamples\hdevelop\Applications\OCR\bottlet.dev
53 AR Y

C++
® cxamples\cpp\source\bottle.cpp

AV
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3.3 F@ﬂi’lff ;‘R/gi

3.3.1 ST

#ir 7] © examples\hdevelop\Applications\Medicine\particle.dev

1o — (Rl PR f;a Pl (plgg ] = ﬂuj PR Jfﬁj?ﬂ o [F%’/fgﬁfggi«pfjr;ﬁiﬁlfﬁl

E[[al%‘cﬂﬂp%ffa‘ﬂﬁj}ﬁm : lpj FERE o TRiE gl’%“ [P = RIAEERL > 5 = [ﬁj\[ﬁjzfgfgpfj
GRESUE=E

A B P PO SRR S [ﬂ AT o = S s i P o BT
PSR FRIE P GERE ST RV L o

(b)
[ 3.4:FVE N | [ORETEE (a) U Y R (b)ad

threshold (Image, Large, 110, 255)

dilation circle (Large, LargeDilation, 7.5)
complement (LargeDilation, NotLarge)

reduce domain (Image, NotLarge, ParticlesRed)

mean_image (ParticlesRed, Mean, 31, 31)

dyn_threshold (ParticlesRed, Mean, SmallRaw, 3, 'light')
opening_circle (SmallRaw, Small, 2.5)

connection (Small, SmallConnection)
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332 S EM

g (7] © examples\hdevelop\Filter\Lines\lines gauss.dev

xfﬁ [T (= BERLA RV > e 3.5 1 ~\%ﬁixﬂf B o B = SRS s =
%4 ;E; AL e o SRRV o AP o ,L“%btﬁj,“p&)gj i pfk[ I}J(%u__r) Jﬁ’ﬁ
«Lf:IElpJ 0

Lgr_'

l

@®) - )
[ 3.5:a) = 19 x X Bt RY ROV 2 Y

ffi*] line_gauss ¢ Jf=V T HTRY (i © %’F‘llﬁfﬁmﬁ:fr’i XD b 1950 ;Fl (LA

101 PRGSO RS - I R LR - ™ © PR
lines_gauss (Angio, Lines, 2.2, 0, 0.8, 'dark’, 'true', 'true', 'true')
Number := |Lines|
for I:= 1 to Number by 1
Line := Lines[I]
get_contour xld (Line, Row, Col)
get contour_attrib_xId (Line, 'angle', Angle)
get_contour_attrib_xld (Line, 'width_left', WidthL)
get_contour attrib_xld (Line, 'width_right', WidthR)
RowR := Row-+cos(Angle)*WidthR
ColR := Col+sin(Angle)*WidthR
RowL := Row-cos(Angle)*WidthL
ColL := Col-sin(Angle)*WidthL
disp_polygon (WindowID, RowL, ColL)
disp_polygon (WindowID, RowR, ColR)
endfor
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3.3.3 H W EIfy]

HDevelop
° examples\hdevelop\Applications\Medicine\angio.dev

n ET“T’_-E‘{/ [I}EE"T It |~ *LL.FIJEI uJ

e cxamples\hdevelop\Applications\Medicine\vessel.dev
TR T EEF A

° examples\hdeve1op\Manuals\HDevelop\particle.dev
VBT -] FroseEifer
'">f” 1127+ HDevelop User’s Manual

e cxamples\hdevelop\Manuals\HDevelop\vessel.dev
QI Bl
---> F[i’i& HDevelop User’s Manual

C++
® cxamples\cpp\source\exampleS.cpp

YA 53 i
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348 - Lt
34 BRI

g 7] © examples\hdevelop\Applications\Measure\measure arc.dev

BRI £ BERL AP 1 SR B o H R IR BB L 3.6) - 1 st -
T’ﬁmgp SR SIS PR P 79T £ telecentric G

\
Distance: 34.17

b

i 3.6  LEHER.Y RlfosEsE

fp0 = R B IS ROL e (BB Py T S0 - | T FL pAfI ﬁ*lﬁiﬁl“ju ° T3 {5 ROLAYf 1
O Vfﬁ[’ﬁf\ cast part O[5 *}{—Jﬂ» pusf |'”|%5‘/ (EfIT 2= W FLIEJ‘:'EP'E‘)

Row =275
Column := 335
Radius = 107

AngleStart := -rad(55)

AngleExtent := rad(170)

gen _measure_arc (Row, Column, Radius, AngleStart, AngleExtent, 10, Width,
Height, 'nearest neighbor', MeasureHandle)

T M RO » U~ T R

measure pos (Zeiss1, MeasureHandle, 1, 10, 'all', 'all', RowEdge,
ColumnEdge, Amplitude, Distance)

22



3.4.2 H PR

Hdevelop
° examples\application guide\shape matching\hdevelop\align measurements.dev

0L PR O R S ROTEI ™ 2 e o) 5 /A
--->T Apphcatlon Note on Shape-Based Matchlng F | FEAL IR 1 5 TJFJI

® cxamples\application guide\shape matching\hdevelop\multiple models.dev

TR S
--->71 Application Note on Shape-Based Matching & i FEAF IR 5 ?F

® cxamples\application guide\shape matching\hdevelop\multiple objects.dev
Al 2 O
--->7+ Application Note on Shape-Based Matching ¢ JFE‘f%TE‘ElfJ GJF

® cxamples\application guide\shape matching\hdevelop\multiple scales.dev
Searches for nuts of different sizes
--->descripti0n in the Application Note on Shape-Based Matching

f@aﬂ [Fil ] A
--->7} Application Note on Shape-Based Matching |7 o SERF I 75 1’?,

® cxamples\application guide\shape matching\hdevelop\reuse model.dev
G TR A I
--->7+ Application Note on Shape-Based Matching & J?E,%E[EU it 1“?,

e cxamples\hdevelop\Applications\FA\cbm pipe wrench.dev
e N
--->1 Quick Guide F [ FEAIAY /7 7 *JFJ[

e cxamples\hdevelop\Applications\FA\pm multiple models.dev
Finds multiple different models in a single pass using shape-based matching

[E[ g :JI/JL_I-{E ,;_;,[ﬂ F' S| E*l P S l&%‘g‘rj [ﬂ p JﬁLJI/

e cxamples\hdevelop\Applications\FA\pm world plane.dev
Recognizes planar objects using shape-based matching in perspectively distorted images

g I REFS R B L E T )P BBy e Pl G

e cxamples\hdevelop\Applications\OCR\engraved.dev
Segmenting and reading characters on a metal surface
--->descripti0n here in the Quick Guide

’E’j‘%f |55 BER IR
--->7+ Quick Guide ¥ JF—qE'ﬂLJ fi 5t F

® cxamples\hdevelop\Applications\OCR\engravedt.dev

Segmenting and training characters on a metal surface
T & A b B A

® cxamples\hdevelop\Matching\Gray-Value-Based\best match mg.dev

23



Finding the best match of a gray value template in a pyramid

B8 R P L B A o

® cxamples\hdevelop\Tools\Geometry\distance pc.dev
Calculating the distance between a point and a contour

i BRI Ao ss

® cxamples\quick guide\hdevelop\measure metal part.dev

F s A & Tt
® cxamples\quick guide\hdevelop\surface scratch.dev

PRSI AV by 2 VR
--->7F Quick Guide & Fpta Al I 75 TFI
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3.5 5

3.5.1 VLY I

#ir 7] © examples\hdevelop\Applications\OCR\engraved.dev

ST FERLE [ 3.7 [l > 2. 007 & A AR

(a)

(b)
H%ﬂ' 3.7 (a)’FLi[IZ[EJ fRb)FIVEvL 3

~]ﬁl“ R EREY blob 53 f’T_FEFH&
[E'E BEFEE LAY o (R > TF Eﬁ” NEFR s~ fﬁﬁﬁﬂﬁﬁmzﬁu@m EE:
%?W”%ﬂﬂom*dw%wﬁ*ﬁ P PRI o R A T
J Ju o

m

gray range rect (Image, ImageResult, 7, 7)

threshold (ImageResult, Region, 128, 255)

connection (Region, ConnectedRegions)

select shape (ConnectedRegions, SelectedRegions, 'area’, 'and', 1000, 99999)
sort_region (SelectedRegions, SortedRegions, 'first_point', 'true’,

'column’)

B AR AR A FEVAVE =

read ocr class mlp (Name+'.fnt', OCRHandle)

for i := 1 to Number by 1

ObjectSelected := SortedRegions|[i]

do_ocr_single class mlp (ObjectSelected, ImageResult, OCRHandle, 1,
Class, Confidence)

endfor

clear ocr class mlp (OCRHandle)
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3.5.2 Agmp T 3 VR
#ir ] © examples\hdevelop\Applications\FA\circles.dev

SIS £ R [ 3.8 o~ 5! oy

3.8 1 7 SR
W%J%FEWWWE ARIRLTIRE S 0125 P 2 R A S
g

L2 PACfi ™ = Jﬁ |‘ﬂ\ = VJEUE' uf}*ﬂgﬂ
2.V m}{ﬁj’f}*ﬂﬁﬂﬁureglonﬂi Vg £ U R e
3 M T B R g o

fast threshold (Image, Region, 0, 120, 7)
boundary (Region, RegionBorder, 'inner')
clip_region_rel (RegionBorder, RegionClipped, 5, 5, 5, 5)

BN R - T ﬁlJreglonj close ?JJ‘?E‘EJ ﬁ Fl IEIJ?H region [1V35 P ([ 3% éj:)??g':?@’?‘y
%J— i ROI - " — Jfri&]FEJ}IJj Y[ domain k[ > [IEAIVEL 32 ﬁijﬂw o TRl o PERLR R KR
VG TRFEV e {a}[ﬂ% EIFvS Jiﬂﬁ&t B PRSI T RSL o

dilation_circle (RegionClipped, RegionDilation, 2.5)

reduce domain (Image, RegionDilation, ImageReduced)

edges sub pix (ImageReduced, Edges, 'lanser2', 0.5, 40, 60)
segment_contours_xld (Edges, ContoursSplit, 'lines_circles', 5, 4, 3)

SRR IR G L ARIVE [ S R B AR R

4@0
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get _contour global attrib_x1d (ObjectSelected, 'cont_approx', Attrib)

if (Attrib > 0)

fit circle contour xId (ObjectSelected, 'ahuber, -1, 2, 0, 3, 2, Row,Column, Radius, StartPhi,
EndPhi, PointOrder)

gen_ellipse _contour xld (ContEllipse, Row, Column, 0, Radius, Radius, 0,rad(360), 'positive', 1.0)
dev_display (ContEllipse)

endif
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3.5.3 T TRIPUREE™ 52 iy =
g (7] © examples\hdevelop\Applications\FA\cbm pipe wrench.dev

S RIS £ BERLY A9 ROLIBELRE > 451122 (5= (BLI 3.9) « P RO
112 R A JTTAE0 ROT » oy ROLAE RGOS UL B4 -

‘Model image and
input regions describi:
‘the initial components

(a)

(b)
il 3.9+ @ IR IR EMRIR EH ROL: (0)ek BISEH Y =IR fighs =
BT [ AR e SR G R -

read_image (Modellmage, 'pipe_wrench/pipe_wrench model')
gen_rectangle2 (InitialComponentRegions, 212, 233, 0.62, 167, 29)
gen_rectangle? (Rectangle2, 298, 363, 1.17, 162, 34)

gen_rectangle2 (Rectangle3, 63, 444, -0.26, 50, 27)

gen_rectangle? (Rectangle4, 120, 473, 0, 33, 20)

Initial ComponentRegions := [InitialComponentRegions,Rectangle2 ]

Initial ComponentRegions := [InitialComponentRegions,Rectangle3]
InitialComponentRegions := [Initial ComponentRegions,Rectangle4]
fori:==1to4byl

read image (Traininglmage, 'pipe_wrench/pipe wrench_training '+1)
Traininglmages := [Traininglmages, Traininglmage]

endfor

train_model components(Modellmage,InitialComponentRegions, Traininglmages,
ModelComponents, 22, 60, 30, 0.65, -1, -1, rad(60),'speed', 'rigidity’, 0.2,0.4,
ComponentTrainingID)

ORESE AR T T Op SR

get_training_components (ModelComponents, ComponentTrainingID,

'model _components', 'model_image', 'false', RowRef, ColumnRef,

AngleRef, ScoreRef)

dev_display (ModelComponents)

get _component relations (Relations, ComponentTraininglD, 1, 'model image',

28



Row, Column, Phi, Lengthl, Length2, AngleStart, AngleExtent)
dev_display (Relations)

ISR MRS R 5 1) o SRS R R

create_trained component model (ComponentTrainingID, rad(-90), rad(180),

10, 0.6, 4, 0, 'none', 'use_polarity', 'false', ComponentModelID,

RootRanking)

get_component_model tree (Tree, Relations, ComponentModelID, RootRanking,
'model_image', StartNode, EndNode, Row, Column, Phi, Lengthl,

Length2, AngleStart, AngleExtent)

dev_display (Modellmage)

dev_display (Tree)

dev_display (Relations)

R+ 28 P99 AR Gt 453 0 3 T (R 3 T R
F W B R SR -

find component model (Searchlmage, ComponentModelID, RootRanking,
rad(-90), rad(180), 0, 0, 1, 'stop_search', 'prune_branch', none',

0.6, 'interpolation', 0, 0.7, ModelStart, ModelEnd, Score, RowComp,
ColumnComp, AngleComp, ScoreComp, ModelComp)

dev_display (SearchImage)

NumFound := [ModelStart]|

if (NumFound)

get found component model (FoundComponents, ComponentModellD,
ModelStart, ModelEnd, RowComp, ColumnComp, AngleComp, ScoreComp,
ModelComp, 0, 'false', RowComplnst, ColumnComplnst,

AngleComplnst, ScoreComplnst)

dev_display (FoundComponents)

endif

3.5.4 2 ROETY]

HDevelop
® cxamples\application guide\shape matching\hdevelop\multiple models.dev

IFIR§ 5 = ff T [l o
--->7+ Application Note on Shape-Based Matching ¢ F | FERF I 75 ;JFJ'

® cxamples\application guide\shape matching\hdevelop\multiple objects.dev
sl = RYOpT
--->7+ Application Note on Shape-Based Matching & JF%‘:%E[F[?J it 1’?,

® cxamples\application guide\shape matching\hdevelop\multiple scales.dev

F3 T Il T P et
--->7t Application Note on Shape-Based Matching |7 o FEAF I 175 1FJ|
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® cxamples\application guide\shape matching\hdevelop\reuse model.dev
Gt R - (Y
--->7+ Application Note on Shape-Based Matching & J?‘E%E[EIU fi ?ﬁ

® cxamples\hdevelop\Applications\Measure\measure arc.dev
TEH 9T B PRI
--->7t Quick Guide F| rT—’ZxE'EIfJ fi VF’

® cxamples\hdevelop\Applications\OCR\engravedt.dev

Segmenting and training characters on a metal surface
T R ) EEIFEEL
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3.6 PEESREY YL A 1E B

3.6.1 P JHRRBY IOV AR, B
g (7] © examples\hdevelop\Applications\Aerial\forest.dev

iﬁf[ﬁiﬁ‘ﬁﬁjpfjgﬁfﬂ&[ﬁliloHI . fbljﬁg‘fﬁ*’%%m%éﬁlj fi pJf}*ﬂﬁgyzﬁgl B~ By S R

(a) (b) (c)
[fi' 310+ (@) RUEG R 5 (OMRFTVSFIET FI(HRFEVIELE
Y PRI BT TS R i o pAT R RIEER o P R PO L IR AT

llL

—\
S
o \

read image (Forest, 'forest airl')

decompose3 (Forest, Red, Green, Blue)

threshold (Blue, BlueBright, 80, 255)

connection (BlueBright, BlueBrightConnection)

select_shape (BlueBrightConnection, Path, 'area’, 'and’, 100, 100000000)

Tt &1 channel f[1 P %’Elfjﬂgi@ FIE [ PO RS] 7 i TR 5 B

threshold (Red, RedBright, 120, 255)

connection (RedBright, RedBrightConnection)

select shape (RedBrightConnection, RedBrightBig, 'area’, 'and', 1500,
10000000)

closing_circle (RedBrightBig, RedBrightClosing, 7.5)

opening_circle (RedBrightClosing, RedBrightOpening, 9.5)

connection (RedBrightOpening, RedBrightOpeningConnection)
select_shape (RedBrightOpeningConnection, BeechBig, 'area’, 'and', 1000,
100000000)

select gray (BeechBig, Blue, Beech, 'mean’, 'and', 0, 59)
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BT RART A GRS - (A -

unionl (Beech, BeechUnion)

complement (BeechUnion, NotBeech)

difference (NotBeech, Path, NotBeechNotPath)

reduce_domain (Red, NotBeechNotPath, NotBeechNotPathRed)
threshold (NotBeechNotPathRed, BrightRest, 150, 255)

connection (BrightRest, BrightRestConnection)

select shape (BrightRestConnection, Meadow, 'area’, 'and', 500, 1000000)

ALffi | watershed 3 o FIF fifi ]’“‘FII%%B?IL;?E‘FP]EHESE P REIVER SR PO

union2 (Path, RedBrightClosing, BeechPath)

smooth image (Red, RedGauss, 'gauss', 4.0)

invert_image (RedGauss, Invert)

watersheds (Invert, SpruceRed, Watersheds)

select shape (SpruceRed, SpruceRedLarge, 'area’, 'and', 100, 5000)

select gray (SpruceRedLarge, Red, SpruceRedInitial, 'max', 'and', 100, 200)
LocalThresh =]

NumSpruce := |SpruceRedInitial]|

for i := 1 to NumSpruce by 1

SingleSpruce := SpruceRedlInitial[i]

min_max_gray (SingleSpruce, Red, 50, Min, Max, Range)

reduce domain (Red, SingleSpruce, SingleSpruceRed)

threshold (SingleSpruceRed, SingleSpruceBright, Min, 255)

connection (SingleSpruceBright, SingleSpruceBrightCon)

select shape std (SingleSpruceBrightCon, MaxAreaSpruce, 'max_area', 70)
LocalThresh := [MaxAreaSpruce,LocalThresh]

endfor

opening_circle (LocalThresh, FinalSpruce, 1.5)
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3.6.2 ¥R 15T BEPR

g (7] © examples\hdevelop\Filter\Edges\edges color.dev
SRR L FERL i 311 15 IRy
—;fﬁé{f’fjg i%&ﬁ 't multi-channel [ BEVRGEGV o1

17 fE5 e I%‘JI%FI'qV@*fﬁE'IE%‘JI'%% ’ @%‘“&IF‘EJH Ileul,#ﬂ*f}ﬂﬁﬁ'ﬁu £ BN
MW’Hﬂ%&MWﬁﬁﬁwwi(ﬂwﬂFH%WW

1311 QTR RO VAT 13 510 ) VPO AT Y
B¢t

read image (Image, 'olympic_stadium')
rgbl to gray (Image, Graylmage)

B PRI SR HRARR - RO BRI T R A R
ﬂ = Rl

edges color (Image, ImaAmp, ImaDir, 'canny’, 1, 'none', -1, -1)
edges_image (Graylmage, ImaAmpGray, ImaDirGray, 'canny’', 1, 'none', -1, -1)

S TR STV Y RV L RS, 2 SR FURORY -

edges_color (Image, ImaAmpHyst, ImaDirHyst, 'canny’, 1, 'nms', 20, 40)

threshold (ImaAmpHyst, RegionColor, 1, 255)

skeleton (RegionColor, EdgesColor)

dev_display (Image)

dev_display (EdgesColor)

stop ()

edges image (Graylmage, ImaAmpGrayHyst, ImaDirGrayHyst, 'canny’, 1, 'nms',20, 40)
threshold (ImaAmpGrayHyst, RegionGray, 1, 255)
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skeleton (RegionGray, EdgesGray)
dev_display (Graylmage)
dev_display (EdgesGray)
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3.6.3 VIR
g (7] © examples\hdevelop\Applications\Aerial\roads.dev

f/p A 1Y (2755 3‘ riﬁ%ﬁ'312ﬁli$‘ﬁfi§‘él%éF|'j FEPVIREE o ORI AT B ST R R e

J
lines = [f1]xg3f e EpiRRL - [ IS USRS o

If 312 ¢ @)FURRY G 5 (D)RTRG RfHRET 5 (ffVIRES

threshold (Mreut43, Bright, 160, 255)

reduce domain (Mreut43, Bright, Mreut43Bright)

lines_gauss (Mreut43Bright, RoadCenters, 1.2, 5, 14, 'light', 'true’,
'true’, 'true')

I BT B R S
RN - 'jF' SRR Y o | ALY A B
processing fi'I'] = #H/— HPUF5 1k KK ﬁFE ﬁ%f/\' °

NS et AN
A0S
[m}

STk ??f (7} © [{i™] contour

edges image (Part, PartAmp, PartDir, 'mderiche2', 0.3, 'nms', 20, 40)
threshold (PartAmp, EdgeRegion, 1, 255)

clip_region (EdgeRegion, ClippedEdges, 2, 2, PartWidth - 3, PartHeight - 3)
skeleton (ClippedEdges, EdgeSkeleton)

gen_contours_skeleton xId (EdgeSkeleton, RoadEdges, 1, 'filter')
gen_polygons xld (RoadEdges, RoadEdgePolygons, 'ramer’, 2)

gen parallels xld (RoadEdgePolygons, ParallelRoadEdges, 10, 30, 0.15,
'true')

mod_parallels xld (ParallelRoadEdges, Part, ModParalle]lRoadEdges,
ExtParallelRoadEdges, 0.3, 160, 220, 10)

combine roads xld (RoadEdgePolygons, ModParalleIRoadEdges,ExtParallelRoadEdges,
RoadCenterPolygons, RoadSides, rad(40),rad(20), 40, 40)
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3.6.4 2 LEYETY]
HDevelop
e cxamples\hdevelop\Applications\Aerial\dem.dev

o ) e e 2 AR S = e R SR
| |

® cxamples\hdevelop\Applications\Aerial\dem trees.dev
Extraction of trees using texture and a digital elevation model

0P R AR R

° examplesﬂldevelop\Applicatjons\Aerial\high.deV
T R VPR

e cxamples\hdevelop\Applications\Aerial\texture.dev
5 LR ZE Gk 8 (R N )

® cxamples\hdevelop\Manuals\HDevelop\dtm.dev
e TG R AL e v e P iy
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3.7 ,E[/f/[/
3.7.1 FEVIERS

g [7]: examples\hdevelop\Applications\Barcode\EAN13AddOn5.dev

S T L, R » B 3,13 <

ri

9783689721220600500

[ 3.13:5T

ﬁz%li[: i ig i I{E@E& gﬁé@ (IFYIERE) - =5l ™) HALCON & pIfivt igey -
floe \I“J ho T[RRIV EEE

gen 1d bar code descr ('EAN 13 Add-On 5', 13, 13, BarCodeDescr)

PR RIZORY Y % ARV AR REPE T < SEpI P i - 08 i ot - i
F VR AR [ <

read_image (image, 'barcode/eanl3addonS/eanl3addon5'+(i$'.2"))

find 1d bar code (image, CodeRegion, BarCodeDescr, 'dilation factor', 2,
BarcodeFound, BarCode, Orientation)

decode 1d bar code (BarCode, BarCodeDescr, Characters, Reference, IsCorrect)

3.7.2 H P

HDevelop

® cxamples\hdevelop\Applications\OCR\stamp catalogue.dev
B L) B

® cxamples\hdevelop\Applications\OCV\adaption ocv.dev
,@ﬁéf’ E[fjij"?u’ﬁj 455 el ’sr@pfj;';{ﬁ%

e cxamples\hdevelop\Applications\OCV\print quality.dev
F T [ﬁm@g{g R = 2 A EIU’:[?“T T
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examples\hdevelop\Tools\OCV\write ocv.dev
Bt OCV PR £ i FIRadvilit)

3.8 fRIE - fBRRESTH] ~ £ 8

3.8.1 Checking a Boundary for Fins

#id{J]: examples\hdevelop\Applications\FA\fin.dev

IF%‘EWEJFHJL%“FH’? EFACIOT AR - SRR S
? R R J(Eiﬁl 3.14) -

{7 F[ &P lﬂi_

U3 14:FEVE W2 &Py
?l A= fjﬁwﬁﬁ%%]’i{f » IR F|[H' | complement 3 ﬁW"“FJEJreglon( Lzl &P
IR region i)
bin_threshold (Fin, Dark)
difference (Fin, Dark, Background)

PR region FUsF(l I > {7 IEIERSH0 1 close K LI

closing_circle (Background, ClosedBackground, 250)
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7t close V& [i* region ﬂl’FILiIF"[EIfJ region V [H] > E— W ERIPY T [RINERLG R £ o

difference (ClosedBackground, Background, RegionDifference)
opening_rectanglel (RegionDifference, FinRegion, 5, 5)

3.8.2 H LEOEG]

HDevelop
® cxamples\hdevelop\Applications\FA\hull.dev

B8 S

39



3.9 é"iﬂ/%’
3.9.1 Bonding Balls

g {]: examples\hdevelop\Applications\FA\ball.dev

5‘?”[ FI I ’hiﬁ[’ffﬁﬁ %'3 15 |1 ball bonds |l Jﬁl (& o

ﬁ?ﬂ' 3.15:3f[£! ball bonds fi Jﬁl &

EL 1 F5 L ball bonds 35{2!%11@_ i H R F" oo ST RECRE LB I S L die o ﬁﬁn&}i—]}*f“i
PAUFER ﬁ Ry — ]ﬁﬂ? F o fEg RS ] U S HTY

threshold (Bond, Bright, 100, 255)
shape trans (Bright, Die, 'rectangle2')

o %%F'LJFQ Akl die HIT IEILJ region » 354 [fffi ™| reduce_domain }I%]’ ’wal%l%ﬁ['ﬁlﬁﬁ
shape_trans O3 et » % — fiif [ 1 23 ROTFVRUS Y G - b e i i ROT » A% iy e
BRI xﬂl[ﬂfﬁr'ﬂ YIS RLE @;}%ﬁ @\E Uiy,

reduce domain (Bond, Die, DieGrey)
threshold (DieGrey, Wires, 0, 50)
fill up shape (Wires, WiresFilled, 'area’, 1, 100)
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[!1 opening_ °“Cle*ﬁ' I IR - SREPIPIBS - R f E
select_shape }’&H',EHJI/#J?B L FB[;'J?E' —ﬁif“ SRl J'E] T

opening_circle (WiresFilled, Balls, 15.5)

connection (Balls, SingleBalls)

select_shape (SingleBalls, IntermediateBalls, 'circularity', 'and', 0.85,
1.0)

sort_region (IntermediateBalls, FinalBalls, 'first_point', 'true', 'column')
smallest circle (FinalBalls, Row, Column, Radius)

3.9.2 {1 ¥ | Fuzzy ?E[]ﬁi‘Mﬁ$T IC

#i {7]: examples\hdevelop\Applications\Measure\fuzzy measure pin.dev

1 [ FERTIEY (SRS e [ 3.16 1 IC Fodg BllF e AIEHES «

ize:10.92 score:0.98

-~ ‘TH:N].HE ceore' 95
o Mhgiz€:10.54 score:0.86

7%:10.94 score:0.98 s izer10:08 s u 99
210.78 score:0.93 . | ize10.94 scor
:11.06 score:0.98 _ hsize 10,95 score:0
ize:10.7F score:0.93 ize:10.71 scoré:D 9§

ji-E.10.84 sc0re:0.95 ize:10.77 score:).9§ aeo
Zk:1U. ore. . ;ize;11.02 seore:0.99
iz 10.88 scorc:0.96

‘u

316 ¢ B ITS Prrt Frope

“?u[afﬁfmr IR PR TR RLAL VTS - P RBRR Y SRRV RYSR ] S 8 RIOPH 2 - P
IF=° {1 | Fuzzy Eﬂﬁ“?fgiﬁkﬂrpEuﬁﬁﬁ@ﬁ‘ °
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gen _measure rectangle2 (305.5, 375.5, 0.982, 167, 7.5, Width, Height,
'nearest_neighbor', MeasureHandle1)

create_funct 1d_pairs ([0.0, 0.3], [1.0,0.0], Fuzzy AbsSizeDiffFunction)
set fuzzy measure norm_pair (MeasureHandlel, 11.0, 'size abs_diff,
FuzzyAbsSizeDiffFunction)

fuzzy measure pairs (Image, MeasureHandlel, 1, 30, 0.5, 'positive',
RowEdgeFirstl, ColumnEdgeFirstl, AmplitudeFirstl, RowEdgeSecondl,
ColumnEdgeSecond1, AmplitudeSecond1, RowEdgeMiddlel,
ColumnEdgeMiddlel, FuzzyScorel, IntraDistancel, InterDistancel)

393 3EUEE%§*JH IC Ao il
#ir (7]: examples\hdevelop\Applications\FA\pm measure board.dev

:gf[ﬁ{ﬁmﬁ]sjg;ﬂiﬂ FFJ!'H' %ﬁﬁ»[]pm“ (Elﬁ%ﬁ[3 17) » PR E, FE#[ i F [ IRl 7[ % b 7{[5 & AN
o BRI E ROIEﬁ uizi,:if [E;,FI ;[riﬁﬁ 0

i 3.17:(a) I £ ROT o8 1Ay (o) =" 519 ROT_F-JIE1 £ F5 4]
FESTIRE 1 ASE BT o TR g ORI R

gen rectanglel (Rectangle, Row1, Columnl, Row2, Column2)
reduce domain (Image, Rectangle, ImageReduced)

create shape model (ImageReduced, 4, 0, rad(360), rad(1), 'none',
'use_polarity', 30, 10, ModelID)

FSEJFIRI 2 e o e I S{SEURIEL P ROT A feys= 4 fio o e Jﬁhﬂj‘ﬁﬁ (7 o

find_shape model (ImageCheck, ModellD, 0, rad(360), 0.8, 1, 0.5,

"interpolation’, 4, 0.9, RowCheck, ColumnCheck, AngleCheck, Score)
hom_mat2d_identity (HomMat2DIdentity)

hom mat2d _translate (HomMat2DIdentity, RowCheck, ColumnCheck,
HomMat2DTranslate)

hom mat2d rotate (HomMat2DTranslate, AngleCheck, RowCheck, ColumnCheck,
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HomMat2DRotate)
affine trans pixel (HomMat2DRotate, Rect]1 Row, Rect1Col, Rect]l RowCheck,
Rect1ColCheck)

ik T (R T S E ERNY

gen measure rectangle2 (RectlRowCheck, Rect1ColCheck, AngleCheck,
RectLengthl, RectLength2, Width, Height, 'bilinear', MeasureHandle1)
measure_pairs (ImageCheck, MeasureHandlel, 2, 90, 'positive', 'all',

RowEdgeFirstl, ColumnEdgeFirstl, AmplitudeFirstl, RowEdgeSecondl,
ColumnEdgeSecond1, AmplitudeSecond1, IntraDistancel, InterDistancel)

3.9.4 & % - [l mosaic B (@

i {7]: examples\hdevelop\Tools\2D-Transformations\gen projective mosaic.dev
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[l 3.18:fF, T EUIRAVEY g E: % — {l mosaic B
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points_foerstner (ImageF, 1, 2, 3, 200, 0.3, 'gauss', 'false’,

RowlJunctionsF, ColJunctionsF, CoRRJunctionsF, CoRCJunctionsF,
CoCClunctionsF, RowAreaF, ColAreaF, CoRRAreaF, CoRCAreaF, CoCCAreaF)
points_foerstner (ImageT, 1, 2, 3, 200, 0.3, 'gauss', 'false',

RowlJunctionsT, ColJunctionsT, CoRRJunctionsT, CoRCJunctionsT,
CoCClunctionsT, RowAreaT, ColAreaT, CoRRAreaT, CoRCAreaT, CoCCAreaT)
proj_match points ransac (ImageF, ImageT, RowJunctionsF, ColJunctionsF,
RowlJunctionsT, ColJunctionsT, 'ncc', 21, 0, 0, 480, 640, 0, 0.5,

'gold_standard', 1, 4364537, ProjMatrix, Points1, Points2)

ProjMatrices := [ProjMatrices,ProjMatrix|

HRRE RIS % o SRR (W T 5 1 PCB

gen_projective_mosaic (Images, Mosaiclmage, 2, From, To, ProjMatrices,
'default', 'false', MosaicMatrices2D)
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3.9.5.F 2 B iﬁ%ﬁj—ﬁﬁﬁ 3
gt {7]:examples\hdevelop\Applications\FA\ic.dev
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decompose3 (Image, Red, Green, Blue)

trans_from_rgb (Red, Green, Blue, Hue, Saturation, Intensity, 'hsv')

threshold (Saturation, Colored, 100, 255)

reduce domain (Hue, Colored, HueColored)

threshold (HueColored, Red, 10, 19)

connection (Red, RedConnect)

select shape (RedConnect, RedLarge, 'area’, 'and', 150.000000, 99999.000000)

shape trans (RedLarge, Resistors, 'rectangle2')

IC [IOBEIV LI RIS » [RBTG5 55 (R BB B PO () 7 e 79 [[:—IE']‘TEﬂHJ fifi {~rzpl > 5l
b= ]["FII*Elfﬁjifﬁi: » A %E ke IR > SR fED “Jdllatlonqétf

threshold (Intensity, Dark, 0, 50)
dilation rectanglel (Dark, DarkDilation, 14, 14)
connection (DarkDilation, ICLarge)

D ETHSE Y EEORA(  E L 0T [ 5 B I -
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add_channels (ICLarge, Intensity, ICLargeGray)
threshold (ICLargeGray, ICDark, 0, 50)
shape trans (ICDark, IC, 'rectangle2')

K ASLB L > B W IC S A T R S [ U ROL

dilation_rectanglel (IC, ICDilation, 5, 1)

difference (ICDilation, IC, SearchSpace)

dilation rectanglel (SearchSpace, SearchSpaceDilation, 14, 1)
unionl (SearchSpaceDilation, SearchSpaceUnion)

.ilﬁﬂﬂaﬁfﬁ@&g FFFT A Eﬁﬁﬂg@%

reduce domain (Intensity, SearchSpaceUnion, SearchGray)
mean_image (SearchGray, SearchMean, 15, 15)

dyn_threshold (SearchGray, SearchMean, PinsRaw, 5.000000, 'light')
connection (PinsRaw, PinsConnect)

fill_up (PinsConnect, PinsFilled)

select _shape (PinsFilled, Pins, 'area’, 'and', 10, 100)
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3.9.6 H LRI

HDevelop
® cxamples\application guide\3d machine vision\hdevelop\
height above reference plane from stereo.dev

P BB 7 I T

--->7+ Application Note on 3D Machine Vision ]I J FEAfIE IJ}F*[;\_

° examples\application guide\3d machine vision\hdevelop\mosaicking.dev
ffi ™| mosaick ¢ 7§ (H-BGA FI b i[5 {esb 1~ IFH*E JEY (5
--->7} Application Note on 3D Machine Vision & E| 1‘E[E J}ﬁh

® cxamples\application guide\shape matching\hdevelop\

first example shape matching.dev

/i %1 HALCON E PR3t T fic

--->7t Application Note on Shape-Based Matching JFﬂEIE J}‘”[l_

® cxamples\application guide\shape matching\hdevelop\process shape model.dev
RS RIS BB % % bl (W ROLFuME]
--->7t Application Note on Shape-Based Matching & JE:A‘EHKEIE\J}‘}?,‘{E

° examples\application guide\shape matching\hdevelop\synthetic circle.dev
[E:[ ) E&FI Jﬁi%lj([gr,[)—{\ S ey [_IE»ILJ, b
—>T Hr Apphcatlon Note on Sﬁape Based atchmg FIF o “EIF[ J}F*D_

e cxamples\hdevelop\Applications\FA\ball seq.dev
fgi7 ball bonding(Fd Fﬁ ALY,

e cxamples\hdevelop\Applications\FA\board.dev
ST

° examples\hdevelop\Applications\FA\cbm dip switch.dev
F5= dip switches ™ ]E[I SIS ﬁi[ﬂ g J[{“E e IER L J}{kﬁ:
--->7 Quick Guide | 1E'E RE b

e cxamples\hdevelop\Applications\Measure\measure pin.dev
NElI et (OFERE =
--->7t Quick Guide t Jr.—;‘EﬁTE'H@T‘F’*{iﬁ

® cxamples\hdevelop\Applications\Stereo\board components.dev
Segments board components by height using binocular stereo
-7t Quick Guide | [t

e cxamples\hdevelop\Manuals\HDevelop\ball.dev

Tﬁﬁ, bonding of balls

--->7+ HDevelop User’s Manual & JF%F',%E[EI%JTF[ﬁ

® cxamples\hdevelop\Manuals\HDevelop\ic.dev
i T
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--->73 HDevelop User’s Manual & JFE‘%%E[EIU}‘F’-?%

o examples\hdevelop\Matching\Component-Based\cbm modules simple.dev
& AT PR [ 5t )
--->7+ Quick Guide EJF~1E'F' J?Hll—

® cxamples\hdevelop\Matching\Component-Based\cbm sbm.dev

PR (S IT R T

® cxamples\hdevelop\Morphology\Gray-Values\pcb inspection.dev
B R W I 7 POB -5 iy

e cxamples\hdevelop\Regions\Transformations\distance transform.dev

)ﬁ%g\l ﬁ[ﬁ‘mj%ﬂ%ﬁj/%

e cxamples\hdevelop\Segmentation\Classification\class 2dim sup.dev
012D {55 %,[J%{é fijs

e cxamples\hdevelop\Segmentation\Classification\class ndim box.dev
ffi '] hyper-cuboids 5J 4 {7

® cxamples\hdevelop\Segmentation\Classification\class ndim norm.dev
ffi ™| hyper-spheres 7} %U fif 7o

® cxamples\hdevelop\XLD\Transformation\union contours xld.dev

A UL

C++
° examples\cpp\source\fuzzy measure pin.cpp

[EI B fuzzy ENF s £ IC P Hl

® cxamples\mfc\Matching\Matching.cpp
il "] HALCON/CHHIMFC #5534 1C » 7% F HALCON i/ ]E'i,”[

® cxamples\mfc\MatchingCOM\Matching.cpp
ffi"'] HALCON/COM #I MFC #55 IC

® cxamples\mfc\MatchingExtWin\Matching.cpp
ffl '] HALCON/CHH{IMFC §553 IC » 2B 7 2 o fium il

® cxamples\motif\Matching\matching.cpp
i "] HALCON/C++H1 Motif 451 IC

Visual Basic
® cxamples\vb\Tools\Matching\matching.vbp

FY AR _FY IC R IS
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® cxamples\vb\Tools\Measure\measure.vbp
|32 YpY interactive control &£ Tl

C#
e cxamples\c#\Matching\Matching.csproj
PR Tp0 IC TR B PR

@)

® cxamples\c\example multithreadedl.c
7t Parallel HALCON " [l X' %= 5H

Delphi
e cxamples\delphi\Matching\matching.dpr
FHEREEAY TVICTH B Tall e
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