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{#fadapt_shape_model_high_noiseifl&8NumLevels D/\HENG | 4 i [F] {3

adapt_shape_model_high_noise (

< ImageReduced ::

< ModellID,

< GenParam : I

A

ResultDict )

Image reduced to an instance to find

GenParam ='lowest_level'

(HiTRIEEFIEFR wm ‘an  AEER

Detection results in search image. Image 1/10

fAnmlaFutant! 1 mass

adapt_shape_model_high_noise
'lowest_level'

edeveswsn o
Keys Values
- e shape_model)
"NumlLevels"' [3, 3]
P

)
FArnloBvtant! 4 2BEE1

MTE , AILAERHEIFRAE AL | [EithREEF
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Matches Found

85
71
50
34
- . -

gradient rust sand white

9%

mDefault Pyramid Levels mEstimated Pyramid Levels |
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DotCod eI IAHER HRIEHETED

pata codes found in 14.8 ms

- -

RlERTFEERA
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create_data_code_2d_model ('DotCode', [], [], DataCodeHandle)

find_data_code_2d (Image, SymbolXLDs, DataCodeHandle, [], [], ResultHandles,
DecodedDataStrings)
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DotCodefFSaILARIE/ LS EBMRIER R ER w ‘ane | ANEE R
get_data_code_2d_results( :
» DataCodeHandle, %% o% %% " % LR
» ResultHandle, » o :'.' % ° .’:' "'.':
> or '-’:‘: o.. *e% ..o o’ : oqo
.. o0 .. ... [ ) (N )
or ... ..: :..... ...:.. ...
or ® .. L] .... .... ..
or °° o: b :o' o’ 'o:o.o: 'o.o’
or %2 0®® % 0 ®%%% ¢ P
< ResultValues)
SegmentNum = 2
DecodedString = 'MVTec'
DecodedStringSeparated = ['MVTec', 'Software GmbH']

@i set_data_code 2d_parami@EiEiB S
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'module_size_min'
'module_size_max'

13#051
HASRERE

o

'symbol_rows_min'
'symbol_rows_max'

'symbol_cols_min'
'symbol_cols_max'
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max*], [2,6])
max*], [14,84])
max'], [17,83])

Press Run (F5) to continue
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» DMREfFEEData Matrix ECC 200093 &

> ISO/IEC DIS 21471 750 18 FEfFS A\

8 x [48, 64, 80, 96, 120, 144]
12 x [64, 88]

16 x 64

20 x [36, 44, 64]

22 x 48

24 x [48, 64]

26 x [40, 48, 64]
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Architecture apply_deep_ocr
‘auto’

NVIDIA GTX 1080 Ti
52657 va 65 500m2] ¥ [mS] “-“
E5-2637 v4 @3.56GHz]

NVIDIA RTX 2080 Ti GPU [ms]
[16x Intel® Xeon® CPU
E5-2637 v4 @3.50GHz]

Intel® Core® CPU
i9-10900X @3.70GHz CPU [ms]

Running 8 threads

NVIDIA Jetson TX2 GPU [ms]
[256-core NVIDIA Pascal™ GPU, 2x Denver2 + 4x
Cortex-A57 CPU]

www.daheng-imaging.com
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SN 358026 |
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7

£H3(S8: 4088796521
Fi3KME: 90.5° SN358026

IATREOCR

‘recognition’ only

www.daheng-imaging.com

FIRX A BRI IS RE OCRRYAAER m tane | AHEEIIR

Architecture apply_deep_ocr apply_deep_ocr
‘auto’ 'recognition’
NVIDIA GTX 1080 Ti
[16x Intel® Xeon® CPU GPU [ms]
E5-2637 v4 @3.50GHz]

NVIDIA RTX 2080 Ti GPU [ms]
[16x Intel® Xeon® CPU
E5-2637 v4 @3.50GHz]

Intel® Core® CPU
i19-10900X @3.70GHz CPU [ms] 408.6
Running 8 threads
NVIDIA Jetson TX2 P
[256-core NVIDIA Pascal™ GPU, 2x Denver2 + 4x SR [ms] 1948.3
Cortex-A57 CPU]

www.daheng-imaging.com
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DN601314856

Mindestens haitbay s |}
Ende 01.08 04:57

L1215F 113

v BFUHKERHS

v {ERAMVTec 2R
BREEH TSR

v FERIZIEIRIR
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find_text Odeep_ocr

LT
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*
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Properties 'Y
General =~ Used Modules
V| Check only used procedures
Foundation @
Calibration
1D Metrology
2D Metrology
3D Metrology
BarCode
DataCode

Ocr/oCY

© @ © B O © ©

Matching
Deep Learning Inference @

Deep Learning Training @

Copy to Clipboard

www.daheng-imaging.com

REOCRIgEEH

m ‘an | A BB 1R

BE
#1484k Deep OCR

create_deep_ocr

set_deep_ocr_param

e KA\ EIR

FZF8 Deep OCR

RENER

Acquire image

apply_deep_ocr

Evaluate result

www.daheng-imaging.com
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apply _deep_ocr (
» Image ::

» DeepOcrHandle,
> Mode :

< DeepOcrResult)

L+ 4Ch.-B. 15+ 817101 04/2003

HDict @&
Deep OCR &8

#REOCR A=MiE{TiRE\ NG | ANEE 12

07/07/17

E22020362
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Character score map Deep OCR result Link score map

| (D4653G|-
| J73BENM

EiREOCR 'recognition'{2=iRAlERE i HENS | AHE ] i

Text rectangle alignment and 'recognition’ mode

\\\\ \\“\\ ‘ find_bar_code

\\\\ Align text rectangles
i\ crop_rectangle2 @

apply_deep_ocr (.., 'recognition’,..)

mm Emmz 19 - 'auto' 'recognition'
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crop_rectangle2 (

< Image : "true’
» ImagePart :
< Row,

< Column, 'false'
< Phi,

< Lengthi,

< Length2,

< Interpolation : )

www.daheng-imaging.com

19



2020/11/20

{EAset_deep_ocr_paramifIEZREOCRAYMIHER i HENS | AHE R iR

set_deep_ocr_param (

» DeepOcrHandle,

>

oo
N’

rore Rl
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Initial result Character score map Link score map

5 ez 0120=01~98 :

Sl B0120-01-0625 [l

5 0120~01~9825::

b2 hitp-/iwww kuronekoyamalo.co.

, o] |- 604 sl [T e
,,-'f,,,, B e -'4= 75 ) : > : ":'“
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Decision + Pixels

FREFIDEIREN SEESY

Pixels Decision

iBXGE BtRiE PE
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= 40 ImageNoise := 50

ImageNoise := @ ImageNoise := 20 ImageNoise :

v 33
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Jsegment_edges deep Jearning hdey - MiTec HALCON HDevelop 20.11 Progress - o x

o Edt Execute Veusization Procedures Operstors Suggestions Assistants Window Help
D& D APBRBEBE® DI BRBHEG QL GRIA

Program Vndow - main () - Main Thread: 13956 @ [ Graphics Window: [H1C273C23250] CL:

Graphcsvandow: (HICTICR3ZO)
&1 B man FB3A 4 REQ Q- B - ¢ @ 4hBAQ- B - ¢ @

* Improve noisy and low contrast image by =.g., smoothing or contrast normalizat~
mean_image (Image, ImageMod, 7, 7) Image 1/10
scale_image_max (ImageMod, ImageMod)

* Create DLSample from the input image and perform DL-specific preprocessing.

gen_dl_samples_from_images (Imageiod, DLSample)

create_d1_preprocess_param ('segmentation’, ImageWidth, ImageHeight, 1, -127, 12
{1, [, (1, [], DLPreprocessParam)

preprocess_dl_samples (DLSample, DLPreprocessParam)

* Apply DL model and get inference results.

apply_d1_model (DLModelHandle, DLSample, [], DLResult)

get_dict_object (SegmentationImage, DLResult, 'segmentation_image')
get_dict_object (SegmentationConfidence, DLResult, 'segmentation_confidence')
threshold (SegmentationImage, DLEdgeRegion, 1, 255)

* Specify minimum confidence to reduce false positive edges.

MinConfidence := 0.8

threshold (SegmentationConfidence, ConfidentRegion, MinConfidence, 255)
intersection (DLEdgeRegion, ConfidentRegion, ConfidentEdgeRegion)

* Postprocess inference results to extract edges and reduce false positives.
dilation_circle (Confi ion, Confi i

skeleton (ConfidentEdgeRegion, DLSkeleton)

reduce_to_object (DLSkeleton, DLEdges)

* Display results.
display_edge_results (Image, DLEdges, Index+1, NumImages, WindowHandleDL, Window
disp_continue_message (WindowHandleDLZoom, *black’, 'true’)
- stop ()
endfor

dev_close_window ()
dev_close_window ()
dev_disp_description_text (WindowHandleImage)

disp end of program message (WindowHandleImage, ‘black’, 'true') L
‘ )

3 Automatic program stap; press Run (FS) to continue (0) Image (#=1: S12x512x1xbyte) @ B s % o0 MIE

SinGIRANTEIR NG | ANEE 12

¥i
it}
4k

iSEHY DL g% read_dl_model ('pretrained_dl_edge_extractor.hdl’,

IRESH set_dl_model_param

HEFDLESF gen_dl_samples_from_images

FRALIBHEA preprocess_dl_samples

7 R prakesy ol apply_d1_model

25
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!relal nea

model

> !re!ramea
2

model

It

Bl REF D SIEIEE m tane | AHEEIIR

Wanted Edges

Unwanted Edges

26
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BABISHIRE EFRIRR
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640 x 512

64 x 48 pixel

. N © D
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Class IDs:
Image Ground Truth 0: background
1: edge

WEXIENZRSE? m ‘an | A BB 1R
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EXPERIENCE THE POWER
OF DEEP LEARNING

Company Products News & Press

Home - Services & Support | Tehnologies

o= How fo Start

G MVTec HALCON offers a well-equipped tool box, which contains everything you need for the entire deep
leaming process chain. With the integrated, user-friendly development environment HDevelop in

HALCON all steps from image acquisition, data processing, pre-processing to inference can be

performed. There are no inferface issues to worry about

Additionally we developed the MV Tec Deep Learing Tool, a tool to label training data for HALCON's

deep-learning-based object detection and classification. This data can be integrated seamlessly into

HALCON.

Industries

Technologies

Deep Learning Workflow

Classic Machine Vision vs

Decp Leaming The general workllow of deep learning classification consists of the following four steps

Decp Leaming Mothods
Preparation: Acquire, label & review data

How to Start

= .
= S
. application.
.
Reading « Label every object in the data set and every object within one
= = 3
HALCON 20.11
Sample-based lentcation A scroenshof of ihe . =]

(S8l « Review and check if there are misiabeled data. With the free Leaming Tool 2
e e R e e GIE; T

Subpixel

Classfication

m Trainina: Train vour own deeo learnina CNNs

www.daheng-imaging.com

QEZELEMIISGEIR m ‘an | A BB 1R

www.daheng-imaging.com
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] P 20.11 Prog = 0 %
Elo Edt Execute Visuskzaton Procedures Operators Sugoestions Assistants Window Help |

D& o BE® powe0 BB @O Qb GrIA

| 5 Graphics Window. [H28086508730) 3 G Graphics Window: [H2808659BA60] 2 5
& - (@ Pmain{ ) B A0r4B 4 BAQQ- Box - o & @ 4hPAQQ- Hwx -
WeightPrior := 0.00001 0.006 ms * 3 R
Mumsooch = 240 ©.003 ms tl‘lill_dl_ﬂdll
* Read model and se parameters
read_d1_model ('pretrained_dl_edge_extractor.hdl', oull  87.245 ms Epoch 196.0 of 240.0
set_dl_model_param_based_on_preprocessing (DLModelHant 9.194 ms. Iteration 784 of 960
set_dl_model_param (DLModelHandle, ‘batch_size', Batcl 0.015 ms | Lot ©.1128
set_dl_model_param (DLModelHandle, ‘learning rate’, Lt 0.004 ms Time elapsed 12m 59s
set_dl_model_param (DLModelHandle, ‘momentus’, Momenti e aea ms | Time left 2m 555
set_dl_model_param (DLModelHandle, ‘weight_prior®, We:
set_dl_model_param (DLModelHandle, 'device’, DiDevice -_. Evaluation:
= Measure ‘mean_iou*
* Set augmentation for training Best value validation (value / epoch) 0.661 / 171.0
create_dict (AugmentationParam) 0.025 ms
set_dict_tuple (Augnentationaram, ‘augmentation_perc: 0.011 ms | odel parameters:
set_dict_tuple (?ugmématvmnpara-, ‘mirror’, 'rc') 0.003 ms. ‘learning_rate'
e i S e

GenParasValue := AugnentationPar: 7 antia

PR “weight_prior' .0000;

R o “image_dimensions " [208,208,1]

tandle, NumEpoch, 1, "ti 3.281 ms
vdelHandle, r‘va]nl"va( am, - Used Device: GeForce MX150

ess F5 to continue’, ‘window', 'bot Showing plot 2/2:

dev_close_window () =
dev_close_window () =
endif -
* Read the best model, which is written ile by train_t
read_dl_model (‘model_best.hdl®, I]U’lodelﬂandle) A 803 ms
set_dl_model_param (DLModelHandle, 'batch_size', 1) 0.003 ms
sz

set_d]_wodel_param (DLModelHandle, ‘device’, DiDevice)

* Test model on new

3 Saved orooram 'C Users/behvendsDocuments/ocal datar20 11 new features foien notalioron imaiedoe exampleiseament eduss deeo leamin with reraining hdev g - 8- v 2663 M

www.daheng-imaging.com

{EFHAL CONEER ISR EKINHEIR D5 wm ‘ane | AEER

skeleton
pruning

aheng-imaging.com

30



2020/11/20

"B EREEEA AR 5 e | AMEEIR

Train classification Prune trained
network model

www.daheng-imaging.com
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IM GING

prune_dl_model

train_dl_model

IIEREROIREL IR ERIIREY B RaoRE

prune_dl_model(DLModelHandleToPrune, DLDataset, PrunePercentage,
GenParamPrune, DLModelHandlePruned, DLPruningHandle)

www.daheng-imaging.com

AEF P HARBUBL AN e | AEE]R

IM GING

[*] prune_dI_model_classification_workflow.hdev
[**] Halcon Compact pre-trained network
[***] PruningPercentage: 40%

Classification result *, **, *** Exemplary Inference Times [ms] File
Size
[MB]
Top1_error f-score : : CPU: CPU:
armv7a  aarch64-
-linux linux

TRAINED

TRAINED o d 288 122
model

model

RETRAINED Y . RETRAINED
PRUNED PRUNED

model model

eng-imaging.com
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P Resdt
! =~i. 1
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= VALE S | UM S N e wm ‘ane | AEER

HMFERRISOLR | LEREEER AETFELENS
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EFihErIRmEARREAEIR wm ang | ANEE R
L] I
IO : —~50% IO : —~195%
MiFihEEE

e ——

www.daheng-imaging.com

ABRELEUSR m ‘an | A BB 1R

Viewpoint
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'scene_invert_normals’

X X No inversion needed
true

35
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SIA
Python#&[]

5| N\HALCON/Python}&[] e | A B E (5
HDevelop | C | C++ | C# I VB.NET | Python I
HDevENngine | HALCON/C | HALCON/C++ | HALCON/.NET* | HALCON/Python |

Extension
HALCON Packages

Image Processing Library

Image Acquisition Interface |

Boards | Cameras | 3D Cameras | DirectShow I TWAIN |

Camera Link | CoaXPress | GenlCam | GigE Vision I USB3 Vision |

*HALCON/.NET Framework and HALCON/.NET Core available

www.daheng-imaging.com
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import halcon as ha

if _ name_ ="'
img = ha.read 1mage("

region = ha.threshold(img, 0, 122
num_regions = ha.count_obj (ha.connection(region) )

print (£ num_regions}’' }l

/[:}\. [r— o =

- [ Hbaveiap| [FGT] [Pytnon | [J+] |G

Operators
threshold (Operator)

Name

thresheld — Segment an image using global thresheld

Signature

ief thresheld|.

Description

hold selects the pixals from the input image whosa gray values g fulfill the following condition

All paints of an image fulfilling the condition are returned as one region_ If more than one gray value
interval is passed (luples for xin_cxay and 1, one separata region s retumed for each
interval. For vactor iskd images, the thrashald is nat applisd 1o gray values but to the lengths of the
vectors. The paramelers . and ¢ n be set to ‘min” or "max”in order to leave
battom and top imits, respectively, cpen

Attention
For input images of an integer type, floating point values in m1: v and msx_gray are truncated
Execution Information

+ Multithreading type: reentrant (runs in parallel with non-exclusive aperators).
« Multithreading scope: global (may be called from any thread).

+ Automatically perallelized on tupie level

+ Automatically parallelized on internal data level,

m ‘an | A BB 1R

Wb

1o

w @

import halcon as ha

Eif __name_ ="'
img = ha. read 1maga('

region = ha.threshold{img, 0, 122
num_regions = ha.count_obj (ha.connection(region))

print(f [mum regions}’ }l

» [1 IV Programming With HALCON/Python

vA 13 ducing HALCON/Python
A HALCON
- o a product of MVTec
R
E ents
] g HALCON/Python 10 an
R 143 Deploying an A \
[ 144 Using a Newer HALCON/Python
~ e Programmer’s Guide
H s '
R 152
0
K
L] A
R s
A 1
R HAICON20.11
0
A
A
R M T mvrec sotrware GmbH
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Facelift

HDevelop #1T 7 P SLHRAE m ‘an | A BB 1R

bota DB EG AkkGEA
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HDevelop 20.05

N B DR & KED S EE @ Iilﬁlﬂﬂ PR E O R Bk
Program Window - main () - Main Thread: 16500 Graphics Window: [H1FOFAC13030]
€@ 5 = Hmain(:::) QQ .F\t '.100/ 'fg-

HDevelop 20.11

LamFeit—txerote=—tiaug|jzation Procedures Qperators Suggestions Assistants Window Help
0O & & D) A BERE e preeE BB B GO lel_(‘-lﬁaA

iesdiindow: [H1354F4A3000]

Program Window - main () - Main Thread: 28956

B Emain(:::) A=)

www.daheng-imaging.com

ERTECBHE RN m ‘ana | ANEEIIR
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HDevelop 20.11FRAYERR - EBISFERR m fane | AHEEE

File Edit Execute dures  Ope c Assist W Help
DE&ERE > o OB #EG
Program Window - main () - Main Thread

@ > 2 main(:::)

Program Window  Fonts  Language = Themes

de_model ( - Current theme dark -

HALCON Opera
Internal Operai
Internal Procedures
External Procedu

Deactivated Lines
Invalid Lines
Lines with Warnings
Line Numbers

und

und of Current Line
3ackground in Debug Mode
Auto Highlight

PEEE PP PP PP

HDevelop AEIRZE IR T FHAGEAZEX IR m ‘an | A BB 1R

/BOaQ- Bn - S8 @

E VAL >
EGHRIEE O A/

Graphics Window: [K200BEE3I080] - Imagedrig

4 BHAQ- Be - - & @

FRIFERLL >
BB BIFHRES
FENRIAIERLL

Graphics Windaw: [H2008E£33000] - ImageOng

4 BhHaa- B - o-& 9

Fhirls >
EREOANG  BERIFTSHE

www.daheng-imagin
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Graphics Window: [H200BEE330ED]

4 B PQa- B (w0 o
Fit Cirl+Shift+G, Home

400 %

200 %

100 %

50 %

25 %

10 %

Double Ctrl+Shift+G, Right
Half Ctrl+Shift+G, Left

Aspect 1:1 Ctrl+Shift4G, .
Behavior on Window Resize
® Full Stretch

Keep Aspect Ratio
Mo Stretch

www.daheng-imaging.com

ST SECERRAARSIR R K IR wm ‘ane | AEER

Preferences
File
User Interface General Options | Experienced User
Procedures
Show Start Dialog when starting HDevelop Show at start
Visualization Settings Select the behavior of pressing the [Return] key in the operator OK (Enter and execute)
window or full text editor ® Enter
N | e T Runtime Settings
BOANET(BEE
w S Display string values with special characters quoted V| Quote
.
Edlt 9 Pl‘eferences Precision for displaying real values 6 >
.
9 General optlons Precision for displaying mouse position values Eull Stretch
> Default resize mode for new Graphics window
No Stretch
Action when spinning the mouse wheel down
® Zoom out
By name
Default sort order in the Variable window ¥
® By occurrence

www.daheng-imaging.com
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S s ok 1
® brred DBBPEG QuwkGEiA
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-

F¥FMarkdown
ST EIER T
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AtEEIR

s BE AAN X

Signature

Descript

fEAMarkdown gV TERE S

er3 aaa.

sort_pairs (Public Procedure)

Short Description
Sort e o
Signature

Description

501,402,300, 208 105)

Attention

Parameters

 dmpul_soniol) anytamay) - otages | s gng)

ay - (otages | rua  éng)

D/\HENG
IM \GING

LEIEE

Pt s - ot st e )

o rcwan | E| mabson gt e s, v e

G| s |Gl Famem S e
o R GO g o 1] =
by g s ol
chems

Cencnang rew g e

et S 3
In wch “iprossiurs’s fescripEimts, o can na use ‘eechisn forresing!
fery auf

Tom 1

Nesees ttam 2

10 #0101 "Bl ucr s
0 600 10
Collroud [l ?romd | cal 3 em2

anotic 1k 1o Hopeat

tometic Ltk to *yroreln
1Tkt 5 an Twoge, Tiheader helcon 20,114,301

R o ) Hhe -

markdown_documented_procedure (Private Procedure)

- . =
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mWPfind _* _ shape_modelfJIaRIATE m ane | AEE 1R

InBRFILLES LA FTEFRD

set_shape_model_param (::
< ModellID,
< 'model_cache’,
< false:)

true false

wWfind _* _ shape_model f9IGRIAITE o NS | A EE i

<III||II

qﬁ

f
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reconstructor_surface_stereo3ziSE (&l o HENS | A B R R

Processing time

HALCON 20.05
Speedup scales with the domain
reduction
HALCON 20.11

www.daheng-imaging.com
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reconstructor_surface_stereosz}FE|{Hik DAHENG | - (e =] {8

100
90
80
70
60
50
40
30
20
10

0

Processing time [ms]

100% 80% 60% 40% 20%

Relative domain coverage [%]

=o—= HALCON 20.05 -+~ HALCON 20.11

www.daheng-imaging.com

{#fset_stereo_model paramiZBRECE \D/\HENG | - 45 [R] {3

HF BRI

set_stereo_model_param(
» StereoModellD,
>

» [-30, -5])

3

set_stereo_model_param(
» StereoModellID,
»>

> [20, +5])

i)

www.daheng-imaging.com
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set_stereo_model_paramZ#{'rectif_interpolation 'ENMENE \D/\HENG | ¢ B [E] {2

set_stereo_model_param( set_stereo_model_param(
» StereoModellID, L » StereoModellID,

» 'rectif_interpolation’, Av‘zgiéllgzmg » 'rectif_interpolation’,
> ) > )

www.daheng-imaging.com
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v Add v Gemm WIFEN Resize
PIFEN ArgMax v' GlobalAveragePool v Reshape
v AveragePool v GlobalMaxPool N sigmoid
v' BatchNormalization v' LogSoftmax v' Softmax
[ 20.11 @l v LRN v Sum
v' Concat v' MaxPool

v' Conv ReduceMax O N N X
v' Dropout v Relu

www.daheng-imaging.com

HALCON 20.11 }2{& MobileNet V2 DAHENG | 4 i [R] {5

‘$ COMPACT {% ENHANCED
optimized for f@'\ optimized for best & )
highest speed /| classification rates MOBILENET V2

optimized for
g ALEXNET ® RESNET-50 low-power applications

optimized for @ optimized for very
simple tasks ay complex tasks

www.daheng-imaging.com
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HALCON 20.11 j2{# MobileNet V2 ™ ‘ane | AMEE R

CPU inference
[Intel(R) Xeon(R) CPU E5- 17.7 ms 38.8 ms 18.8 ms 11.8 ms
2637 v4 @ 3.50GHz]

GPU inference 0.7 ms 1.2 ms 1.6 ms
[NVIDIA RTX 2080 Ti] ° . .

www.daheng-imaging.com

watersheds_* IM{ESZIFEIRIK m ‘an | A BB 1R
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iBidreduce_domain , watersheds_*¥F{§8E{R DAHENG Kﬂalglii
D - - - o
= 200
(]
E
= 150
=
(2]
&
§ 100
o
50
0
100% 80% 60% 40% 20%

Relative domain coverage [%)]

=e=HALCON 20.05 HALCON 20.11

www.daheng-imaging.com

get_object_model_3d_params iR[BI&EE54H D/HENG | i iE [R] 5

get_object_model_3d_paramsHitEHREIREREINE , XLEEEPRAEE

* Get values for normals,

* coordinates, mappings, distances, ..
get_object_model_3d_params \

( ObjectModel3D, 'point_coord_x’, X )
get_object_model_3d_params \

( ObjectModel3D, 'point_coord_y’, Y )

Speedup scales
with tuple length

* Compute these values
R := sqrt(X*X+Y*Y)

HALCON 20.11

www.daheng-imaging.com
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MVTecERFEIERR (SOM) AJLARENEEMV Tec m m e | AN E R
R oftware Manager ﬁ?ﬁ*ﬂWHALCON§§EF§ﬂ9f I

® O #% HALCON 20.11
o ® omm @
(NEFFREREa
REER
o 1S EKAHALCONERE
(e MERLIC 4 © R @ MERLIC Frontens
B MVTec =5

www.daheng-imaging.com

MV TecER{EIERS (SOM) RILAFENEEMV Tec M e | A BB IR

IM GING

Download HALCON
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REKXE (R BRAFIREGILREEAD RE
China Daheng Group, Inc. Beijing Image Vision Technology Branch

ERRSStE : 400-999-7595
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