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find_box_3d()RJBASE wm ‘ane | AMEE R

Find_box_3d( O m=meosmmsLmRIE

E

A9 AK- B -Bhos - £-

Length range per side

Set SideLen3to -1 if only one
face is visible

< GrippingPose, Value between 0 and 1

< Score, For special use cases
< ObjectModel3DBox,
< BoxInformation)

[_continue |

www.daheng-imaging.com

find_box 3d()AiHHES 5/ \Ete | A fEE

find_box_3d( ::
ObjectModel3DScene,
SidelLenl,

SideLen2,

SidelLen3,

MinScore,

»>
»>
»>
»>
»>
» GenParam:

WOMER, BIA, HTIERE [
HIEER
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Few training images needed
I Only good images for training
’ No labeling needed
&
Few hyperparmeters
LU
: Training on CPU

www.daheng-imaging.com
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initial_dl_anomaly_medium.hdl minitial_dl_anomaly_large.hdl

Speedup in %

Inference Speedup (GPU) Inference Speedup (CPU)
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HALCON 20.05

initial_dl_anomaly_medium.hdl

Minitial_dl_anomaly_large.hdl

1100%

940%

ES
S
o
=]
o
(7]
(7]
o
2]
% 33% 37% 28%
— IE—

Inference Speedup (GPU) Inference Speedup (CPU) Training Speedup
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initial_dl_anomaly_medium.hdl Winitial_dl_anomaly_large.hdl

HALCON 19.11

76%

100%

73%

69% 70%
I | |
Memory Usage (GPU) Memory Usage (CPU) File Size

HALCON 20.05

=5
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initial_d1_anomaly_medium.hdl initial_dl_anomaly_large.hdl

IgxEdE 19.11

1100 %

[IZERHALCONtRERIFE, itEFE: 16 x Intel® Xeon® CPU E5-2637]

eng-imaging.com
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HERTIRIE(GPU) wm ‘ame | AEE R

initial_dl_anomaly_medium.hdl initial_dl1_anomaly_large.hdl

HERRRSE) 19.11

HERTRIE 20.05

20.05 i=F

[Ef§R~F320x320,i+8F&: NVIDIA GeForce® GTX 1080 Ti]

eng-imaging.com

HEERIRIE(CPU) wm ‘ane | AMEE R

- initial_dl_anomaly_medium.hdl initial_dl_anomaly_large.hdl
ERASIE 20.05 268.9 ms 382.7 ms

36.9 %

[ERRF320x320,itHFE: 4 x Intel® Xeon® CPU E3-1220 v6 @ 3.00GHz]

eng-imaging.com
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AtEEIR

AEER 19.11

AITE{ER 20.05

20.05 Ti&
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1RBYFFA

initial_dl_anomaly_medium.hdl

1050 MB

[ItEFE: NVIDIA Jetson TX2]

initial_dl_anomaly_large.hdl

1938 MB

D/\HENG
IM \GING

AEEIR

REIHRT 19.11

REXHRT 20.05

20.05 T

eng-imaging.com

initial_dl_anomaly_medium.

initial_dl_anomaly_large.hdl
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YRR

ion (TP / (TP + FP))
Absolute confusion matr

Threshold: 0.12B666

Ground truth

=14

1.4 .
o 1 (TP / (TP + FN))
nok

Predicted

tHRSiREEE
Relative confusion matrix [%]
Threshold: 0.128666
Ground truth
ok

nok
Predicted

HYFERNBIINTETTE w fane | AtEEIR

1

'

'

'

E

compute_dl_anomaly_ thresholds (DLModelHandle, DLDataset, ThresholdParam, \

SegmentationThreshold, ClassificationThresholds) 4

-] 5

create_dict (GenParamEval)

set_dict_tuple (GenParamEval, 'measures' ‘all') E

* Set the classification thresholds the mewsures®should be performed with.

set_dict_tuple (GenParamEval, 'anomaly_classification_thresholds', ClassificationThresholds)

evaluate_dl_model (...)

* i

* Display evaluation results for the specific measures. E

create_dict (GenParamDisplay)

set_dict_tuple (GenParamDisplay, 'display_mode' ‘'all') E

* Choose the threshold the results should be displavedsior by its index in ClassificationThresholds.

set_dict_tuple (GenParamDisplay, 'classification_threshold_index', 2) E

dev_display_anomaly_detection_evaluation (...) E
'
'
'
'
'
'

www.daheng-imaging.com
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DLSample DLResult dev_display_dl_data
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Classification Grad-CAME it (gen_dl model heatmap) »'\'ENs | AtEElE

pretrained_dl1_ pretrained_dl1_ pretrained_dI_ pretrained_dI_
Processors classifier_compact. classifier_enhanced. classifier_resnet50. classifier_alexnet.
hdl hdl hdl hdl
Intel® Core™ i7-

16x Intel® Xeon®
CPUE5-2637 v4

@3.50GHz

Intel® Core™ i9-
10900X @3.70GHz

NVIDIA RTX 2080 Ti
[Intel® Xeon® Silver 4114 CPU
@2.20GHx]

[BS = Batch size / Image size: 224x224x3]

ng-imaging.com
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{53 W 2R SRADiERN wm ‘ame | AEE R

HALCON 19.11

No decode

HALCON 20.05

{53 #=R 55T 1EEN wm ‘ane | AMEE R

BRREEE HALCON 19.11 HALCON 20.05
EAN-13: 4913263547594 EAN-13: 4913263547594

No decode EAN-13: 4913263547594
1.1 pixel
<=1.0 pixel

No decode
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1 -
§ I ®19.11p
@ ]
1.1 1.2 1.3 1.4 1.5

0.6 0.7 0.8

Bar Code Resolution [pixel]

QUPSELVEEZ S L i B E ST wm ‘an  AEEIR
1 .
g
g m20.05p
a ®19.11p
0 i
0.6 0.7 0.8 0.9 1 11 1.2 13 1.4 15

Bar Code Resolution [pixel]
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iFEERREE wm ‘e | A S B R

set_bar_code_param (:: small_elements_robustness: true
< BarCodeHandle, Element size: 0.687642 px
Decoded string: 4001257000931

2 ZoomFactor: 0.2

set_bar_code_param (::
< BarCodeHandle,

www.daheng-imaging.com

KREF RS === 03isEY m ‘e | A B B 1R

HALCON 19.11 HALCON 20.05
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IEE T REAICES AT LA L RIFRAIRI SR wm ‘ame | AEE R

HALCON 19.11 HALCON 20.05

www.daheng-imaging.com
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HALCON 19.11 HALCON 20.05
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Offline B&

create_surface_model ( , 9.03,

Triangulated CAD model
=ARYICADIREL

Online f£4¢

find_surface_model (SFM, Scene, .., Pose, Score, ResultHandle)

NEREaMLEL

www.daheng-imaging.com

“train_self similar poses” {&EXBTAI(EMA? m e | A BRI R

Trained self similar poses

www.daheng-imaging.com
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BT SEITALAE . 'Y,
Aisteg .. N, (i ...

B RmEIiH AR wm ‘ane | AMEE R

Contents Automatic Value Check Inspect Model Edges | 30 Edge Extraction

el normals are not
] Scene normals are not i
Scene normals are conputed based on the fast method (default, using XvZ-mapping)

appord Surace-

Rotate: Left button : Left button
shift + left button : shift « left button
ctrl + left button 1 ctrl + left button

The technical note about the surface-based
matching gives you more information ab

28
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HALCON 19.11 HALCON 20.05
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ZIEHESHEXR wm ‘ane | AMEE R

train_dl_model_batch
(compact classifier, batch size: 10)
16x Intel® Xeon® CPUE5-2637 v4 @3.50GHz

6000

5000

4000

3000

Time [ms]

2000

1000

s 2 3 4 2

Number of Threads

ImageSize (224x224x3) —e—ImageSize (448x448x3) —e—ImageSize (672x672x3)

www.daheng-imaging.com
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ClassificationEfflliff (CPU train_dl model batch) DAHENG | o (i (2] 18

pretrained_dl1_ pretrained_dl1_ pretrained_dI_ pretrained_dI_
Processors classifier_compact. classifier_enhanced. classifier_resnet50. classifier_alexnet.

Intel® Core™ i7-
8665U CPU @1.9GHz

16x Intel® Xeon®
CPUE5-2637 v4
@3.50GHz

Intel® Core™
10900X @3.70GHz

NVIDIA RTX 2080 Ti
[Intel® Xeon® Silver 4114 CPU
@2.20GHx]

[BS = Batch size / Image size: 224x224x3/ Number of used threads: 4]

DetectionE it (CPU train_dl model batch) DAHENG | S i [E] {5

pr-etralned dl_ pretrained_dl1_ pretrained_dI_
Processors ' classifier_enhanced. ifi
hdl
Intel® Core™ i7-
16x Intel® Xeon®
CPUE5-2637 v4 2.64s 27.41s
@3.50GHz

Intel® Core™
10900X @3.70GHz

-m
NVIDIA RTX 2080 Ti
[Intel® Xeon® Silver 4114 CPU
@2.20GHx]

61ms

nm

[BS = Batch size / Image size: 512x320x3 / Number of used threads: 4 / pretrained network = backbone 'X' : Not enough compute device memory]

eng-imaging.com
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SegmentationE it (CPU train_dl model batch) DAHENG | o (i (2] 18

Processors pretrained_dl_ pretrained_dl1_
segmentation_compact.hdl segmentation_enhanced.hdl

16x Intel® Xeon® CPUE5-2637 v4 6.89s
@3.50GHz 3

i A -m
[Intel® Xeon® Silver 4114 CPU @2.20GHx]

[BS = Batch size / Number of used threads: 4 / Image size: 400x400x3]

ng-imaging.com
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Activation Wei_ght
gradients gradients

Activations Weights

train_d1l_model_batch

www.daheng-imaging.com

gL AR/ BES TFiEndE m ‘ane | ANEEIIR

Activation Wei_ght
gradients gradients

Activations Weights

set_dl_model_param (DLModelHandle, ‘optimize_for_inference®, ‘true¢)

www.daheng-imaging.com
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(ERA/ REFUCIRBLIHITIERR m tGne | ANBEIIR

Activations Weights

apply_model

ww.daheng-imaging.com

ELHIA/REF SR (Classification) m ‘ane | A BB 1R

pretrained_dl_classifier_compact.hdl pretrained_dl_classifier_enhanced.hdl

Wf';”ffﬁ; m ~ 6451 MB ~ 4940 MB ~ 6169 MB

www.daheng-imaging.com
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B/ BEF SR ((Classification) m e | AMEER

pretrained_dl_classifier_resnet50.hd1l pretrained_dl_classifier_alexnet.hdl

=
m/fl"‘gﬁ.l'.lsm ~ 5026 MB ~ 5617 MB ~ 3450 MB ~ 5885 MB

m/iﬁfﬁﬂ ~ 2689 MB ~ 2971 MB ~ 1628 MB ~ 3987 MB

ng-imaging.com

SEVHIR/E1F 4 (Detection) m ‘ane | A BB 1R

Detection network

O SR v g |
H/BEFSE

[$HALCONROOT/examples/hdevelop/Deep-Learning/Detection/detect_pills.hdl]

ng-imaging.com
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BOHA/ RF S (Segmentation) N | KHEER

pretrained_dl_segmentation_compact.hdl pretrained_dl_segmentation_enhanced.hdl

=

ng-imaging.com

1RBYFFA (Classification) m ‘ane | A BB 1R

- pretrained_dl_classifier_compact.hdl pretrained_dl_classifier_enhanced.hdl
SRR F0
*E‘l%{it‘l" “ ) 79‘0 °f
7]

ng-imaging.com
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1=BUFFA (Classification) o HENS | AHE R

pretrained_dl_classifier_resnet50.hd1l pretrained_dl_classifier_alexnet.hdl

=t} {n)
*ﬁ%‘ﬁ" ~180,6 MB ~538,2 MB

RGBT ~ 90,8 MB ~ 269,1 MB

20.05

eng-imaging.com

1RBYFFA (Classification) m ‘ane | A BB 1R

Detection Network

1535
19‘1 1
20.05

[$HALCONROOT/examples/hdevelop/Deep-Learning/Detection/detect_pills.hdl]

eng-imaging.com
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=By {FF(Segmentation) i HENS | A HE E R

- s AL A
o]
*ﬁ%‘fﬁ ~58MB ~ 17,8 MB
] {u]
%%‘gs” “ oL

eng-imaging.com
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RIANERT, FrBRRINEIERE m tGne | ANBEIIR

@
]

@

set_dl_model_param (DLModel, ‘class_weights‘, [1.0, 1.0, 1.0])

&R " class_weights” ISR FERIEIEE m ‘ane | A BB 1R

set_dl_model_param (DLModel, ‘class_weights‘, [0.5, 0.5, 1.0])
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A, BREFRFRAITESE wm ‘ane | AR 1R

ng-imaging.com
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¥%4#5 .Net Core wm aing | AtEE R
HDevelop C C+ C# VB.NET
. HAICON
HDevEngine HAICON/C  HAICON/C++ HAICON/NET /NET Core

HALCON { Exenser ‘
Image Processing Library -

Image Acquisition Interface I/O Interface

Boards Cameras 3D Cameras DirectShow TWAIN |/O Devices

www.daheng-imaging.com
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E | S P i
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[RY
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Cam 1 5=
Cam 2 R =R
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EOREAIESAN AR LR DS i fane | ANEE R

Cam 15Cam 2:
RN DR

ng-imaging.com

ST RS R IR wm ‘ane | AMEE R

gen_cam_par_line_scan_telecentric_division ( :
> Magnification,

> Kappa,

> Sx, Sy,

> Cx, Cy,

> ImageWidth, ImageHeight,

» Vx, Vy, Vz:

<« CameraParam)

gen_cam_par_line_scan_telecentric_polynomial ( :
> Magnification,

» K1, K2, K3, P1, P2,

> Sx, Sy,

> Cx, Cy,

> ImageWidth, ImageHeight,

> Vx, Vy, Vz :

<« CameraParam)

www.daheng-imaging.com
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L& REENZ R ERE S B HENS | K E E] [
- N
'\ p Q 4

set_calib_data (CalibDatalID, 'model’, 'general’, R

)
RINRE: TERBEMSH

O EENZ REAECE m ‘ane | ANEEIIR

set_calib_data (CalibDataID, 'model’, 'general’, R
)
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train_texture inspection model EFEE oy \HENG | A E [E] [#

= IES

train_texture_inspection_model a

“~ | HALCON 19.11 Progress

J HALCON 20.05 with 8 threads

SEREMIEBIRINZ EE SRS m ‘ane | ANEEIIR

Input Image HALCON 19.11 HALCON 20.05
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m Arm@ERHALCON
. 3%Z¥F Just-In-Time
¥

IRIMEFARMES R ust-in-timefRiENE m ‘ane | A BB 1R

DSy SRENR F-(E FRRYTHEE

E(LFx86EERIIITHNE

heng-imaging.com
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D/\HENG
IM \GING

AEREIR

Keys
~ SurfaceModelID

b
»

Handle Inspect: SurfaceMedellD -

‘diameter’ ©.86882445526123
‘center’ [0.0, 8.8, 8.882341874.
hounding hocl: Lo

o .

Visualize Object Model 3D -
- @ @ Aphalo70 3| m X% A

Values
HIEADE4C3@F® (surface_.

B Attributes| auto

1689,
V| Ji1EADEACITFR (objec.

+| " sampled_nodel’
P

b

»

=P
*3d_edges_trained’
*symmetry_axis_direction’

1EADEAC3A20 (objec.
*false’

"symmetry_axis origin’
*symmetry_poses’
*symmetry_poses_all’
"pose_restriction_reference pose
"pose_restriction_max_angle diff}
"pose_restriction allowed axis d
"pose_restriction_allowed_axis_g
"pose_restriction filter final p
"view based_trained’
"self_similar_poses_trained’

*sampled_self similarity’

*self similar poses’
b dale

[0.0, 0.0, 0.0, -0.0, ..

i~

www.daheng-imaging.com

AMERESE

EAAEADEAC3ABR (object_.
v | Ji1EADEAC3ABA (ob
Ba_(ob
HLEADEAC3AE@ (objec.
H1EADE4C381@ (objec.
H1EADE4C3840 (objec.
HLEADE4C387@ (objec...
HLEADEAC3BA@ (objec.
H1EADEC3BDR (objec.
HLEADE4C3C@ (objec.
HLEADEAC3C3@ (objec.
H1EADEAC3C6@ (objec.

H1EADEAC3C9® (objec.. |,

3D object pose: [-0.001166969388764,-0.001753857001593,0.6424974783608,317.3291250432,24.26421170032,329.11758¢

D/\HENG
IM \GING

e B 1R

Keys

3

Handle Inspect: BarCodeHandleSmallElementSize -

‘orientation_tol"
‘persistence”’
'start_stop_tolerance’
"stop_after_result_num’
‘timeout’

‘train’
‘upce_encodation’
‘quiet_zone’
‘element_size variable’
‘merge_scanlines’
'small_elements_robustness’
"type_specific’
‘results’

‘aborted’
‘candidates’
~ '@ (successfully decoded)’

Geconed-types
*decoded_strings’

» ‘decoded data’

» *deceded_reference’
‘element_size’
‘orientation’
*composite_strings’
*composite_reference’

*candidate_regions’
.
‘candidate_regions’

*candidate_regions’

www.daheng-imaging.com

» ‘quality_isoiecl5416_labels'
e

o
Values =
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€@ 5@ Bman(:::) - B | @ = Emain(::) % (6|¥ |

115 read_image (Testlmage, TestImagEFllES[Imagelndex]) -~ 115 read_image (TestImage, TestImageFile{ “x Activate/Deactivate display

116 bl to na mageGray) 116 rgbl_to_gray (TestImage, TestImageGr{ « activate only selected

117 117 count_seconds (SecondsStart)

118 GDBLV CeXCUre 1Nspection fodel (TestImage, NoveltyRegion, Texturel 118 apply_texture_inspection_model (Test] &N Number of Calls

113) 119 count_seconds (SecondsColor) & Total Execution Time

128 (TestImageGray, NoveltyRegionGray, 120 apply_texture_inspection_model (Test

121 count seconds (SEchdsGray) 121 count_seconds (SecondsGray) 8 Average Execution Time

122 122 & Minimum Execution Time

123 * Display the results. 123 * Display the results. A . .

124] dev_set_window (WindowHandle) 124] dev_set_window (WindowHandle) ex Maximum Execution Time

125 dev_display (TestImage) 125 dev_display (TestImage)

126 disp_region_alpha (NoveltyRegion, '#FF4C22', 8@) 126 disp_region_alpha (NoveltyRegion, '#

127 ColorMessage := (1008 * (SecondsColor - SecondsStart))$'e.3f' + 'm 127 ColorMessage := (100@ * (SecondsColos

128 dev_disp_text (ColorMessage, 'window', 480, 12, 'black’, [], [1) 128 dev_disp_text (ColorMessage, 'window

129 if (ImageIndex == @, 129 if (ImageIndex == @)

130 Message := 'The gray model is faster, but' 130 Message := 'The gray model is fa

131 Message[1] ‘has more difficulties detecting color’ 131 Message[1] "has more difficul{dy Percentage

132 Message[2] "defects.’ 132 Message[2] "defects. ' .

133 dev_disp_text (Message, 'windew', 12, 12, 'black’, [1, []) 133 dev_disp text (Message, ‘window® | 8§ Reset Profiler

134 endif 134 endif &g Show Runtime Statistics

135 dev_set_window (WindowHandleGray) 135 dev_set_window (WindowHandleGray)

136 dev_display (TestImageGray) 136 dev_display (TestImageGray) & Deactivate Profiler

137 disp region alpha (NoveltyRegionGray, '#FF4C22', 88 137 disp_region_alpha (NoveltyRegionGray, '#FF4C22°, 8@) 6.748 ms

138 GrayMessage := (1008 * (SecondsGray - SecondsColor))$'@.3f' + 'ms 138 GrayMessage := (1008 * (SecondsGray - SecondsColor))$'i  ©.859 ms

139 GEVULTPTER T (GTay L e | S w3 139 dev_disp_text (GrayMessage, 'window', 480, 12, 'black’' B 3.312 ms

140 dev_disp_text (*Press Run (F5) to continue’, ‘window’, 'bottom’, ° 140 dev_disp_text ('Press Run (F5) to continue', 'window', | 1.553 ms

il stop () L Y51 stop () 0.001 ms

142|endfor 142|endfor | -

143|dev_close_window () 143|dev_close_window () 0 4.292 ms
A O 9 - O 0.0
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115 read_image (TestImage, TestImageFile{ “x Activate/Deactivate display 115 read_image (TestImage, TestImageFiles[ImageIndex]) 1281808 ms |~
116 rgbl_to_gray (TestImage, TestImageGrs v, Activate only selected 116 rgbl_to_gray (TestImage, TestImageGray) | e.380 ms
117 count_seconds (SecondsStart) 117 count_seconds (SecondsStart) 6.086 ms
118 apply_texture_inspaction_model (Test] ®N Numberof Calls 118 apply_texture_inspection_model (TestImage, NoveltyRegi:
119 count_seconds (SecondsColor) 85 Totel Exccution Time 113 count_seconds (SecondsColor) 6.008 ms
128 apply_texture inspection_model (Test 126 apply_texture_inspection_model (TestImageGray, Novelty [H28NS04 ms
121 count_seconds (SecondsGray) 8 Aerage Execution Time 121 count_seconds (SecondsGray) 9.009 ms
122 & Minimum Execution Time 122
123 * Display the results. O Dor e P 123 * Display the results.
124 dev_set_window (WindowHandle) ‘or Mgimum Execution Time 124 dev_set_window (WindowHandle) 0 2.455 ms
125 dev_display (TestImage) I 125 dev_display (TestImage) M 5.720 ms
126 disp_region_alpha (NoveltyRegion, '# 8. xecution™ 126 disp_region_alpha (NoveltyRegion, '#FF4C22', 8@) 0 3.540 ms
127 ColorMessage := (1080 * (SecondsColof te|Eéecution Time 127 ColorMessage := (1000 * (SecondsColor - SecondsStart))  ©.128 ms
128 dev_disp_text (ColorMessage, 'window|%, Operator Time 128 dev_disp_text (ColorMessage, 'window', 480, 12, 'black | 2.154 ms
129 if (ImageIndex == @) — . 129 if (ImageIndex == @) 9.801 ms
130 Message := 'The gray model is fa ‘@ll""i Message := 'The gray model is faster, but' 0.012 ms
131 Message[1] := 'has more difficul{® Percentage Message[1] := 'has more difficulties detecting coli  ©.8@7 ms
132 M 2] := 'defects.' Me 2] := 'defects.' 0.083
g essage[2] efects.’ .| 88 ResetProfie essage[2] efects.’ ) ) g ms
133 dev_disp_text (Message, 'window dev_disp_text (Message, 'window', 12, 12, 'black', | 1.986 ms
134 endif Show Runtime Statistics 4 endif ©.001 ms
135 dev_set_window (WindowHandleGray) : dev_set_window (WindowHandleGray) M 6.268 ms
136 dev_display (TestImageGray) & Deactivate Profiler dev_display (TestImageGray) | 1.905 ms
137 disp_region_alpha (NoveltyRegionGray, '#FF4ac22', ge) M 6.740 ms disp_region_alpha (NoveltyRegionGray, '#FF4c22', 80) [l 6.740 ms
138 GrayMessage := (1608 * (SecondsGray - SecondsColor))$'i  @.858 ms Graylessage := (1800 * (SecondsGray - SecondsColor))$'!  ©.859 ms
139 dev_disp_text (GrayMessage, 'window', 480, 12, 'black 3.312 ms dev_disp_text (GrayMessage, 'window', 480, 12, 'black' | 3.312 ms
140 dev_disp_text ('Press Run (F5) to continue', 'window', | 1.553 ms dev_disp_text ('Press Run (F5) to continue', 'window', | 1.553 ms
a1 stop () | 0.001 ms a stop () | 0.001 ms
142|endfor - 42|endfor -
143|dev_close window 0 2292 ms 43|dev close window 0 2.292 ms

HALCON 20.05

BTt m ‘ane | A BB 1R

E E% “%  Operators | Program Lines 8. q:'Jp [ms] | [s] [h] % |B | @ |no |d
Operator Calling Point Calls Total Average  Minimum = Maximum Last =

26 dev_zet_line_width main, 112 5 1.274 ms 0.235 ms 0197 ms 0.299 ms 0.299 ms
87| for main, 114 30 0.423 ms 0.014 ms 0.011 ms 0.025 ms 0.012 ms
88 read_image main, 1153 28 656523 ms 23447 ms 20859 ms 31314 ms 23178 ms
29 rgb1_to_gray main, 116 28 13.260ms 047 ms| 0.375ms 1041 ms| 0447 ms
80| count_seconds main, 117 28 0.261 ms 0.008 ms 0,005 ms 0.021 ms 0,006 ms
91| apply._texture_inspection_model main, 118 28 1136.873.. 40.602ms 36500 ms  58.407 ms
92| count_seconds main, 119 28 0.207 ms 0.007 ms 0,006 ms 0.009 ms 0.007 ms
93| apply_texture_inspection_model rnain, 120 28 607.976ms  21.713ms| 19.362ms 30274 ms
%4 count_seconds main, 121 28 0,196 ms 0.007 ms 0.005 ms 0.016 ms 0.008 ms
95 dev_set_window main, 124 30 120,495 ms 4016 ms 3583 ms 4716 ms 3,954 ms
96 dev_display main, 125 30 96166 ms 3.206 ms 1.701 ms 5993 ms| 2446 ms
47| disp_region_alpha main, 126 30 156.379 ms 5.213 ms 3429 ms 7.782 ms 3.795 ms

HALCON 20.05
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Pragram Window - main® () - Main Thread: 5684
o B main(:::)

D1 read_image (Image, 'printer_chip/prini

%E??ﬁiﬁiﬁﬂﬂulf%;? bthr‘eshold (Image, Region, 128, 255)

select_shape (Region, SelectedRegions.

Program Window - main® () - Main Thread: 5664

@ Brman(:)

®1 read_image (Image, 'printer chip/prini
threshold (”ne 2) '_threshold (Image, Region, 128, 255)

HNEH#EF

0 o (5B man (::1)

X ®1 read_image (Image, 'printer chip/prini
select_shape (line 4) gthreshold (Image, Region, 128, 255)

HRESF

www.daheng-imaging.com
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+

TLS certificate,
TLS private key

TLS certificate

e

open_socket_connect(.., open_socket_accept (..,
['tls_enable', 'tls_certificate'], ['tls_enable', 'tls_certificate’,
["true',<path>] "tls_private_key'],

["true',<path>,<path>]
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FigTupleEF m ‘aine | A NEE] R
tuple_exp10 LA10AEAYEE
tuple_exp2 A2 ImRYiEE
tuple_log2 LA 3 IERIRTES
tuple_cbrt MHR
tuple_hypot BEAREABKRHIBKE
tuple_asinh RIBIIERX
tuple_acosh RIHS5%
tuple_atanh RIXBHIEL]
tuple_erf SHRREHE
tuple_erfc BiMNZEERE
tuple_tgamma gamma g%

tuple_lgamma
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derivate gauss *i}.,EEFAVXHZngé*ﬁ:{%i E

EUA o L P e

derivate_gauss
(byte images)

) AVX2 Progress
7 R AR BB WP R a0 SR AN ] RS
AVX512f

HALCON 19 11

PANY JAR LIRS T o
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mirror_image’XKFRIGEEIZH

m ‘ane | A BB 1R

m1r‘ror 1mage
>
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SSE3 or AVX2 o= = | "* ~3
| S — - A : - f.o-
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read object model 3d PLYX{¥INEkiEE DAKENS | 2k 1 [E] 15

read_object_model_3d

XHEE faces (G2

ASCII files

HALCON 20.05
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compare variation model
compare_ext variation model2HEiEiE m ‘aing | A HEE R

variation_model

HALCON 19.11 HALCON 20.05
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' [ threshold / dyn_threshold
B - e

‘ r:i: |

HALCON 19.11 &.

dyn threshold fitft

HALCON 20.05

m ‘ane | A BB 1R

dyn_threshold
Offset<o
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byte images

uint2 images ® ]
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train_class_gmm 2% w ENE | AMEE 2

ERZERN) | IRIR
1 140% 305%
2 260% 535%
4 340% 960%
8 375% 1530%
16 460% 2345%
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projective_trans_hom_point_3d
project_hom_point_hom_mat_3d
get_line_of sight
projective_trans_point_3d 4 threads 390%
project_3d_point
project_point_hom_mat3d
rigid_trans_object_model_3d
projective_trans_object_model_3d 4 threads 230%
affine_trans_point_2d

affine_trans_point_3d

affine_trans_pixel
projective_trans_point_2d 4 threads 200%
affine_trans_object_model_3d 4 threads 195%

projective_trans_pixel 4 threads 190%

www.daheng-imaging.com
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