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MR ER AR B U IR RN —25, FRAEBELBAIFTANE R TER “WRERA" H#TE

BERER, MELEr= & ESRRENN, ZYIRSuREZ093DYHAIRS, VBSSMSIERHE TIHBG LB G NT

BESIEREMNEEN TR, ERZIUENMER I Z—, MVTec Software GmbHEZFEMMES Wz —, HEBR
FRURGEMN. BREMNZMNR A RMEN. EEM~HS——HALCONMIMERLIC—EBERE T ZE WA EARNE

K, HHRT IRPR. EREFENBFAHNEE,

HALCONZMVTecH MM B ARG HEIRER Y, TAFTERAREENITRINNFALARIKIT. ERHET—NE
ARZERE, REEGRE. AR, D8 R, 3IDMEMREFIFME. HALCONZRZMRZIES M
BRERS, FAIIERESEMEIEMIWIFREF, Fla0, HALCONIRRNHIR 2R GEY SR E R B ahERFE M.
AERERPINBASIT, URBTERMBADHILFZFFTIRG (OCR) » HRRUMMREM IS, ERRASE
BEIMSEREREY RESEHLENES RS,

5—7FHE, MERLICERIRE. BENOHSEMENAA LML, THERE. HERARE. RETAEURS B
RN, EEMAFEIREIER R RAAFRIEREE, MERLICEER TREFIHE. NETAMS
BELFEFSRE. NATGREERRITIAREMaERN. BFHIEFRRETBIEEIE, URHGES~H
BORAIEEM, XMTEREI S EREE~NDZMBARMENAE, MMEEHF L BHEERAI IS,

HALCONSMERLICHE#MM—EEHBRIBRSE R, NMXBEHEN ZHNMBMREFTNK, EES OptotuneBRSERFL
HIFIEMTEEM. Optotuner]IAMKRRLTFFRIMARBIEFNE, EARRRLTENM SR FIENFREYIE
BEFLMRE, BIREMVTeclB AN E A SOptotune B kMThSIT ERENHELE S, BRALUMERTZEPCB
. BERERULESHDEHNEFESHRNAL——EBURFARITHEN, RIEESHEE,

1.1 Optotune RSB RSBENAIEMN

MAENERNZOE GenlCam GBRAMEHIEO) , ZiTER EMVA BIE, ©¥@EM4EO (W0 GigkE Vision. USB3
Vision) MRZFBE#HITHRLAIE, Hi@d GenApi. SFNC (ARAEFHESRZAE) M GenTL FRBUR B R —HRIZHE
Ho

SHFRSBHENERMS, —NXBABET: FE GenlCam IRARMENAEBE X FITHISE (NEERFEAXIER

B) (FAREINRESTIMES. XEFRENAERF. SDK HEKIZOREBEIANE GenlCam EOBEEEHIRSSE
R, MMmEERRE, HENBEMRERLPERRENTERE,
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GenlCam#T/EZHEESF RAE (SFNC) 2.7ThRIZH T AFIEHIRSERKIE. BEIXE (AF) DhEEER OPTIC
CONTROL #Rdn&liE. ZAnEmZFEHET Optotune REBHESENMER, 135)2&E Halcon |
Merlic 5 =B RHFIHRLX LEIHEE,

23.4.24 FocalPower 23.4.23 FocusAuto
Name FocalPower [OpticControllerSelector] Name FocusAuto [OpticControllerSelector]
Category OpticControl Category OpticControl
Level Optional Level Optional
Interface IFloat Interface IEnumeration
Access Read/Write Access Read/Write
Unit dpt Unit
Visibility Beginner Visibility Beginner
Values Values Off

Once
Continuous
Device-specific

1. GenlCAM SFNC B FE#1;&&Z 76988 7561

Optotune —ES5ZZFENHEFAME, RNOTHE—EIBTIEOTHRSRANESRS. HHEHNEE
Basler. Opto-Engineering ITALA LIz Allied Vision Alvium #8#l. L Opto-Engineering ITALA G.EL #8414,
HAHEmABRIREEE, BHANSEIERN Optotune BREHEAMITHIZE, BEENED, ATLEEHIRSELRN
. SEBUNBEITEINEE, B—AmE, ST BaslergfAllied Visionf9#E#H1, MFEEOptotune ECC-1CIEHI28
(ZITHIBMNTERSHELINER) RARSHTELMB, ECC-1CALEZREMNMGPIORO (BEMFERAYRLL M

B) , FEBEZI2CHUARTIMYZ BN SECC-1CZBIRYBIE,

@I Optotune WEIAXFTHSTTE GenlCam FRERIFEN, LUK MVTec B HALCON 3§ MERLIC ZR{F38KHY
MBINREARE S, TIRMEEMBMBRHIEN MR, SN EESERSENTSMERS. XMIHEIERLIT XM
TaEs, EBREENFRMIRE, HERERTINE TIERED. MESARARTBZRNEIMR R B 5
KRREER], XERRARATUMBEIERE. BEMREE ISR T MBRATIE,

& 2. Optotune ;&&E#55 Basler (%) FIITALA (&) 1EHIEI%ER


https://www.emva.org/wp-content/uploads/GenICam_SFNC_v2_7.pdf
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1.2 Optotune-MVTec & 3%EI

£/ MVTec B9 HALCON 5§ MERLIC 3R {4321E Optotune IRSBEHELUAT EESN LM BT E (AF) heE, £TEH
=MrATR,

R 1 @&IENEOQERIEEH LI B E: RS EREIZEEZEEYF Optotune EFBEHFREBEINE
BADEN. FELEET, BoiXERESRSEENLEETT, m PC (FW) XETAXNBRENGS—FN L
RHITEAEGN IR EEZH1T. HALCON 1 MERLIC ¥ #5It AR E,

R 2. ESAEYIEOEHIFKEE, HEERA HALCON #HITEREINAR: RSEREREEY, HAEREIENEOR
i, BENERAE PC Ll HALCON i&1T, tARERBIEIHEZORMAEEIEFIIGE, EXFTRES
WEE X

#= 3. 8 ECC-1C BITEEITHER: AV ECC-1C $FXITHIRHHIEESE PCo ECC-1C i@T Optotune B
UART-USB ##E4, FIRSRTEESINERE. FRIERT, BobXEEIATE PC LAY HALCON HizafT, FIAEMN
BIRLIERE N, ZARERTEMEN, TiEHEERE Optotune $FKEMINEE,

. . PG (host) . PG (host)
Scenario 1 lrtz(hfost) Scenario 2 Interface Scenario 3 Interface
nterface AF algorithm AF algorithm
| m— | m— | | m— |
[ | | |
o] -~ ot
< < )

Power Power

- =
Camera
FP control

E3. #@iZHalconfEfF OptotuneZ R EHBHI = Fb a7 2

Liquid Lens Liquid Lens

J[] (=

Liquid Lens

Camera |
FP control
AFon FW

- -*
Camera
et
e
- -

BMNAX=MZREM T Halcon "B, HBET—THFHTIVE, F—FHE, WFMerlic, [REFE 17
=, BXABTRKESITHRHITIVE,

2 Optotune B&ESRS Halcon BI4ES

2.1 @I AR O H SRR B ahad &

EATH, EIEITEHE Optotune BEERS Halcon FEFERANTR 1, XLERAIYER HDevelop XL 25.05
Progress hr7Zs, 3058 1.2 THFMA, 5% 1 (NERATEEH S Optotune B ELHEMR (@it ECC-1C IFHISSHANESE
RiTHIE) LUTHIRSSEEER, BHENGHE LRI BN EEEREN.

A= RFIIZA T E It bR E], SX4& 9 AutoFocus_Camera.hdev ,
FAIVERNEZ A IHEEPHNE <


https://archive.optotune.com/LiquidLensControl_using_Halcon_Examples.zip
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B, BHRET ‘BEXE MR ERIEENER. P BEAILEHINLEID, ZIDEEAEENEAEPER,

DO E o o crEEl RHEC Q@GR
Graphics Window: [Hmmeml& 88X
4 Fdaa- B -l o ¢ @

Image Acquisition : Image Acquisition 02
File Acquisition Code Generation Help

BB BEER
Source | Connection Params Parameters  Inspect  Code Generation
Interface Library hAcgUSB3Vision.dil (Rev. 24.11.25)

Device 267601781519 Basler acA2040120uc - Port

Camera File defaut

Resolution X Default > Y Default ~ Color Space  default
Field progressive Bit Depth -1

Variable Window - main Disconnect Snap Live Detect Reset All 83X
Tconic Variables
0 00ms

Control Variables

Camera ?

Data 5

WindowCentrol ?

WindowImage 2.

StopLoopEvent ?

FetchThreadID 7

Row ?

Al | Auto  User Global

B4. E5RESR G

RZfEF DevicelD 3&id create_image_source 1 connect_image_source REEZR Gk, TRILTERE, RIE

FHBEMFEFBGINBNAREN/SIEEEXEE, §i0, ETEMNEEF, EFET 15 SFHNELHIE, FREHE

NS (GNgEEtEl. 1B, BTFESE) URATFERIRSERABN S, 9ah@Eidset_image_source_param

BEHTIAE, BNERENIESSE  set_image_source_param(Camera, ‘FocusAuto’ , [I, I,
‘Once’ )o

BI—1  while BEIFCIEEEBNERMNENED, HER get_image_source_param(Camera,

‘LensOpticalPower’ |, [], [I, OpticalPower) Sn 2 IRENFEEE, MMAEBNEENRERE, XEWTRERE
SWEEEEAEHSE “NEHE" ZI, 0E 5(b) Fim.

(a) (b)
Graphics Window: [H&RA948E4130]
4 BEHaa-@r -Puon - F- € Control Variables

H4BAD4BEARAR (image_source }

dict{buffer_info: dict{frame_id: @, ti ns: . ds 4 lete: 8}
H48A948E4188 (handle)

H484948E4138 (handle)

HBAD4BEA16E (event)

22852

34

AutoFocus 286

1

B5. (a) B ZE TS5 EaixtE. (b) EFHIZE
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* Choose a suitable exposure time (and/or Gain) for your application
set_image_source_param (Camera, 'ExposureTime', [], [], 15000)

Slntec Optronlcs shaping the future of optics
Program Window - main () - Main Thread: 6216 P X
B fE Smain(:::) - E &
2/* Connect camera. TODO adapt DeviceID to your device
= 3 create_image_source ('mvtec_usb3vision', '2676@155F4AF_Basler_acA244075uc', [], [], Camera)
4 connect_image_source (Camera, [1, [1)

8
9* Initialize on board lense control component

10|* Attention: Names of the lense control parameters are not fully standardized
11* and may need to be adapted for different camera and lense vendors

12 set_image source_param (Camera, 'LensConnection', [], [], 'Connect')
13|set_image_source_param (Camera, 'FocusInitialize', [], [], 'execute')

14

15* Get initial image to prepare window

16|dev_update_off ()

17|snap_from_image_source (Image, Camera, Data)

18

19/dev_open_window (®, @, 350, 55, 'black', WindowControl)

260/set_font (WindowControl, 'Consolas-Bold-25')

2/ /disp_text (WindowControl, 'AutoFocus', 'window', 12, 12, 'black', [1, [1)

201 disp_text (WindowControl, ' End ', 'window', 12, 18, 'black', [], [1)
23/dev_open_window_fit_image (Image, 120, @, 8@@, -1, WindowImage)
24

25* Create infrastructure to abort extra thread safely
26 create_event ([], [], StopLoopEvent)
7/start_image_source (Camera, [], []1)

]

29/* Start grabbing and displaying in an extra thread
30|par_start<FetchThreadID> : fetch_images_in_loop (Camera, WindowImage, StopLoopEvent)

* Analyze the mouse position and clicks in the main thread
while (1)
try
get_mposition (WindowControl, Row, Column, Button)
if(Button==1)
if(Column<178)
* Trigger the on-board auto-focus feature of the camera
set_image_source_param (Camera, 'FocusAuto', [], [], 'Once')
* avoid acting multiple iterations on one click
wait_seconds (1.9)
* Read the focus value now in effect
get_image_source_param (Camera, 'LensOpticalPower', [], [], OpticalPower)
else
break
endif
endif
catch (Exception)
endtry
endwhile

[E16. 182 a1 15 O] SLH AL BB Th F A5 #1A1 B spXd B I Hd evelop fl 7k

2.2 B ENEOERISE R ERHalcon#{THEIXE

FEATH, BIRITHEEROptotuneREEHE SHalconfe ENE —ME AR, XLERFIFSERHDevelop XL
25.05 ProgresshR#d, WHE1L2TFAMR, AREAEH FEEBSOptotuneRESFEHFEEM (BIECC-1CITHIZZHAE S
HITHIZR) LUSHIRSBEENNEN. T2, BoixdEEERAHalconBEELI,

iH SRR GRS LA R R, X529 AutoFocus_Camera_Manual.hdev

BITRRNRI I AH NSRRGSR S, BRBbREIXNE (AF) BiE, ILRNANEMNE (AF) REIEZE

KARDTIE, TAFEXTERNBERENEE BIRER) . AREEEEEENS/MENEKRE, UkY
Ko B84 (HIRE#E) B, BEsTEEETERNREEEE, AESMTRIHEETFRIVRIEKEINTLLERE

fro MG, BIERECEHMANSIFMSHINLLERL, REBNNEAWLENEEE, £F - (FEHAAHE)
h, BEESZEEREEHITEONRER, LRREN~ERAX LLENHTE,


https://archive.optotune.com/LiquidLensControl_using_Halcon_Examples.zip
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connect_image_source (Camera, [1, [])

= 1|/dev_update_off () -
2
3/* Connect camera. TODO adapt DeviceID to your device
4/* For this example to work, the camera must have direct control over the tuneable lense
s/create_image_source ('mvtec_usb3vision', '267601781519_Basler_acA2040128uc', [], [], Camera)

* Choose a suitable exposure time for your application

9/set_image_source_param (Camera,'ExposureTime', [], [], 1006@)

10 set_image_source_param (Camera,'Gain', [], [], 6)

11

12|* Initialize on board lense control component

13/* Attention: Names of the lense control parameters are not fully standardized

14* and may need to be adapted for different camera and lense vendors

15/set_image_source_param (Camera, 'LensConnection', [], [], 'Connect')

16/set_image_source_param (Camera, 'FocusInitialize', ['command_wait'], [1], 'execute’)

17

18* Specify details for the focus algorithm

19 create_dict (AutoFocusParams)

20 AutoFocusParams .NSamplePoints: =10

21/* Width and height for the region used to determine the sharpness of the image
22|AutoFocusParams.Domainl: =256

23 AutoFocusParams .DomainH: =256

24* Use -1 for OffsetX and OffsetY to automatically create the domain in the center of the image
25|AutoFocusParams.DomainOffsetX:=1536

26|AutoFocusParams .DomainOffsetY:=-1

;;AutoFocusPar‘ams.FocusFeatur‘eName::'LensOpticalPower"|

28

29/* Determine min and max value of focal power, as well as width and height of image
30/get_image_source_param (Camera, AutoFocusParams.FocusFeatureName, [‘property'], ['min'], FocusMin)
1/get_image_source_param (Camera, AutcFocusParams.FocusFeatureName, ['property'], ['max'], FocusMax)
»'get_image_source_param (Camera, 'Width',[],[],Width)

get_image_source_param (Camera, 'Height',[],[],Height)

AutoFocusParams . FocusMin:=-1

AutoFocusParams.FocusMax:=1.5

AutoFocusParams.ImageHeight:=Height

AutoFocusParams . ImageWidth:=Width

> 0

wWwWwwww

1oyl Bow N

count_seconds (SecondsBegin)

46* Set NSamplePoint focus values, and take a snapshot.

41/* Calculate best focus value so far.

42* Set again NSamplePoint focus values between (best value so far - stepsize) and (best value so far + stepsize).
43* Calculate best focus value, set it and return the value.

44 focus_camera_two_step (Camera, AutoFocusParams, BestFocusVal)

45* Roughly calculate the time the focus algorithm took

46 count_seconds (SecondsEnd)

47 Diff:=SecondsEnd-SecondsBegin
1o

7. B IEN I OFE HIFEEE TR LR AEH Halcon #77 B %7 B9 Hdevelop iz

BahTERIEIEIEE focus_camera_two_step RETLM, ATIREREMR, HWARE/LMXESH. &%, FH
AutoFocusParams.FocusMin 1 AutoFocusParams.FocusMax & X BEh3T£ESCEIMNR/IMEMRAE, ETX, &
diE% AutoFocusParams.DomainW. AutoFocusParams.DomainH. AutoFocusParams.DomainOffsetX #0
AutoFocusParams.DomainOffsetY, 8& BaixdERMBXIE (RO MANGE. NRFEEEREN -1, &
S EHE AF ROI ERIEEGHL, MMRERENEIALE,

tbsh, EHfR FocusFeatureName S ECEIEH, AN ZEHERBEVE SEEEFEEER. RBIE GeniCAM #x)
(W0 1.1 T9FmR) , TERSERR IR FocalPower, #AT, SN LEFIFfR, FHEEABN (fI40 Basler B S) FRE
fthZ ¥R, U0 LensOpticalPower, FIEEIFEIREIIIIZEXT T BT ENRENIRINIEITEXREE,

WE 8 FiiR, 1E focus_camera_two_step MG, BEMHRAMARR TR, XWMTBREREMN, E—
XANEFENHNTKURRNRAEERR. EEMNEY, HBET for BIFTEETRIRIERSNNLEE
2, MUHIISENES. Halcon 12 TR IU/RIERES,
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(a)
< B EF [ focus_camera_two_step ( : : Camera, AutoFocusParams : BestFocusVal ) - &

il coarse sweep

2 focus_camera_single_sweep (Camera, AutoFocusParams, BestFocusVal)
4|StepSizeFirstSweep:=(AutoFocusParams.FocusMax-AutoFocusParams.FocusMin)/(AutoFocusParams.NSamplePoints-1)
5 AutoFocusParams.FocusMin:=BestFocusVal-StepSizeFirstSweep

6|AutoFocusParams. FocusMax:=BestFocusVal+StepSizeFirstSweep

7/* Fine sweep

8 focus_camera_single_sweep (Camera, AutoFocusParams, BestFocusVal)

(b}
1/for Index := © to NSamplePoints-1 by 1
32 set_image_source_param (ImageSourceHandle, FocusFeatureName, [], [], FocusValues[Index])
33 snap_from_image_source (Images, ImageSourceHandle, Datal)
dev_display (Images)
reduce_domain (Images, Rectangle, Images)

sobel_amp(Images, Edges, 'sum_abs',3)

mean_n (Edges, ImageMean)

3¢ intensity (ImageMean, ImageMean, Mean, Deviation)
40 SharpnessValues[Index]:=Mean

41|endfor

NW W W W
500 N OB

8. BFH RIS KESHIF 2 B )8 K%

2.3 @8 ECC-1C IBRITBISIEHIBHR

AT H, HIVEITEHER Optotune KA EES Halcon FeEME 3 MNATR, XERFIIER HDevelop XL
25.05 Progress hR7. 1% 1.2 TiFTR, % 3 MEAHSERFEMAEN, B K,h\ﬁiﬂﬂﬁ?iﬁﬁﬂzeﬁﬂ ECC-1C W&
TBERIN, BXERAEEE PC (M) LizfT8 Halcon BHASLHL, ECC-1C MERITEESEIENELUR
Fifto

ZiH SRR AS AL F Itk A9 AutoFocus_OptotuneECC_1C_Serial.hdev /1

ZEMMNERESE2.2THRNE LTS, ETHBENSARES WL FIRRESRE, 0@d—7
PythonREIBR T iZE A7EOptotune ECC-1CEMIMN A, HAASE22HARMNEEXFIET, RESBHENERER
FREE SECC-1ICHARTRELIN. XBETHAEMEMNmSoptotune_ecc_lc_init( ‘COM4’ , ECC_1C)A
EHERCOMIE O, HithZl4sy, NMEMEBMELU AutoFocusParams, 55 2.1 FM%E 2.2 THIHEHNARTE—
o o, BEEREERBNEME, NEMA optotune_ecc_lc_set_focalp (ECC_1C, 0.75) ZZMm<,

(a)

1* Initialize COM Port to talk to Optotune ECC-1C controler =
2* TODO adapt COM port to your setup
= 3 dev_update_off ()
4 optotune_ecc_1c_init ('COM4', ECC_1C)
5 * optotune_ecc_lc_set_focalp (ECC_1C, ©.75) * Test FP

(b)

1serial_init (SerialPort, Serial)

2 serial_send (Serial, 'START')

3 serial_recv (Serial, 4, Response)

1 create_dict (ECC_1C)

5 ECC_1C.Serial:=Serial

6 if(Response!="0K")

7 throw (['ECC-1C not initialized'])
g endif

greturn ()|

A& 9. 5 ECC-1C HIE1T:5#


https://archive.optotune.com/LiquidLensControl_using_Halcon_Examples.zip
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3 Ec#& MERLIC BY Optotune &%

MERLIC 2 MVTec B —REV BIRE £ EBNB ARG, TARGFEFR K. TRBREFENAF KT €
EARARTHRERLETERESRRIZNE, BAINERBANMAENAE, REHRERAFREMERTR, MERLIC
SEEN. WEMEMAFZONBMEES. H5 Optotune REIFAXLESEMET, MERLIC Eli@E S GenlCam
TRERAENEISIZRIN R, NMPREEN TURYIARIER, HiIRERERN. YRt B EREEFN ARINE,

F= 18 2 B, 7£ MERLIC AR EE@IMEHIZOIZH Optotune R&Hk, FEMERES, ECC-1C BIEERE
181, BESRSERNMEREEIETIZEO#TT. MERLIC 1RMHXTAENIIEENIFENIR, SERSERSH.
NRENEHEEBHNE (AF) JiA, MERLIC AJLUFMIZER.; BN, NZFFohiETER,

E1E MERLIC HHFFIA1ER Optotune iRSEE, HENE “SBITHFEIRE” DRMN—NMNEGERE, HETRIR
EREETHERSEETHINGENMEY, B 10 Fim. Z/E, MEEZEE. BIEAZERRT “BUEiE” LE
BZIREH BT E,

[EY—— & [N TS T &

e _ 7 LT e——

copog-ronry [0 -
- — ===

& o s

E10. MERLICHAIE 5 k1

MERLIC REBELMVLRTRINEE, AP EBERARRGLSHNENINEEE R, FIEinERELIEEN
B ZAEAR, SEERARSELNLE. BSEXNEKERSHMEUATRELFEFURENE
GenlCam THEEMHRVLAL F R EFTREY Basler B3R BlA, XLESEIFYILTE OpticControl R T. EEHA
THIThEE, TSI LensConnection B3&E ) Connect, BINEERE, BIRNHEN FocalPower FBRAZE M
ESRSLRVEREE, 90E 11(a) Fim. AIfEA FocusAuto snSHITESINE, EMEXSEAIT AutoFunctionControl
843, WE11(b)FrTo

Imagesource liveview BJFINE] MERLIC B9 ToolFlow A1, &&iRAIhEE (CIRENMEMERSE) HrRIAF

BT, B RGENSHERTFIRSRANEES, AE MERLIC WAL ZEVSEAREN AN TR TE
iz

10
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B11. EG R FEIEYN S5 BB R

4 Z5iE

¥ Optotune REZERSMANBARARBES, NTUNAEREE. RENBEAEHRT ZERA . @8I
SCHLE FIIARITS, XEBERERR T WMIRARNER, NIRRT RAAEREH RS TELE, 45 MViec B
HALCON #1 MERLIC BR+E AR, BFRRIUFAXHNEGMERENZ TREANIAR, BMIH AR

RREN.

IO =MIZO S R ——ENERN BRI A, BIENEOET HALCON BEH, K5 ECC-1C WEESH
TRE——FIRREI ZHNAER. TERERNEENEHRRSEZHRORKEEE, TRFEEIET PC
FIMEL IS EITHIFIES], Optotune ERERAEIRMIESEMYBAREENATY BERTT o

R, BEAXFME. FFE GenlCam #RERAEH LK HALCON Ml MERLIC F38ANMHFAELES, BITEH
SEBNER. SMEEERRENRR. XMHEIREET MIEANYIREEER NN REEHNS MM,
MRV B ARG REASN. BRREK, HREEEHENAEHKADERKIER,
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