Vyuziti metod strojového vidéni k automatické kalibraci robotickych pracovist
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Ustav automatizace a informatiky

TECHNICKE STROJNIHO
V BRNE INZENYRSTVI

Motivace a cile prace Hand-eye kalibrace

 Vlastni reSeni automatické , hand-eye” kalibrace e Urceni pozici kamery

e Moduldrni fegeni nezavislé na konkrétni kamefre &i robotu vzhledem k robotu

 Navrh uZivatelského rozhrani Dve mozné konfigurace Eye-to-hand

e |ntemac — interni projekt e Klicova rovnice: AX = XB

Visual Inspection Cell

* Implementované metody:

e Tsai a Lenz

iINtemac »» e Park a Martin

e Daniilidis

e adalsi

Eye-in-hand
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Automaticky proces kalibrace

5 B84 8 AX -
& & @5 $$$$Q 50 Check in the settings if the robot and the camera are turned on
% 5 5 @ and connected !l!
* ChArUco board A ey, Ny

Choose configuration: Camera on robot . Camera fixed
g ) Eye-in-Hand ’ Eye-to-hand

Use lighting: No . Yes

Calibration results

Hand-exe calibration method: AMNDREFF Camera matrix

Calibration Charuco board parameters

Number of rows |E.;. 6

Number of columns |E.;|

Size of squares (mm) |E.;| 30

Size of markers (mm) |E.;| 22

Initial adjustment of the robot against the calibration
board is required before calibration

Pocatecni nastaveni

- - - r b

. InlC]_allzaC e Vyp Ocet ha nd— eye Position the robot and camera so that the camera
is perpendicular to the calibration pad. The

calibration pad must be in focus and aligned in a

rectangle. The size of the rectangle can be partially

changed using the slider below.

Automatické snimani

robota a kamery Zpracovani snimku kalibrace

Start automatic calibration

vZoru

* PoCateCni umisteni
robota vici vzoru
 Nastaveni parametra
hand-eye kalibrace

 Parametry kalibraCniho

« Generovani
kalibracnich pozic
 Sbér kalibra¢nich dat
« Ukladani dat

e Inicializace detektoru
» Detekce bodu

« Validace snimki
« Kalibrace kamery

 Zprac. vstupnich dat

—> * Vybér metody

» Vypocet kalibrace
* Sestaveni vysledne

transformacni matice

Calibration results

Camera matrix

3011.8 0 12484
0 3011.8 1008.7
0 1

Transformation: Camera -> Gripper (Base)

0.99991

Enter the approximate

distance from the calibration :

pad (mm):

0.0016218
0 1
-0.013665
Distortion coefficients 0

[-0.10592, 0.09532, -0.00045, 0.0005, 0.12583]

vzZoru

Position vector [tx,ty,tz,rx,ry,rz]

[-0.00032, -0.13055, 0.06884, -0.00694, 0.01366, 0.00167]
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Testovani na realném pracovisti Zhodnoceni a zaver

* Funkcéni navrh a implementace automaticke
hand-eye kalibrace

 Robot UR10e, 2D kamera Basler

Drzak kamery, svétla, kabelu (3D tisk)
e Samostatna intuitivni aplikace pro ovladani

i | N * Modularni design reseni
technologii e

_m— -~ ‘ ‘ Start et . )
B awm\ vy | * Nastavitelné parametry a metody pro
| optimalni vysledky dle daneé aplikace Zivislost abson hyy ot snimi
* Dostateénda presnost pro testované | = e

-8 LI (world)
SHAH (world)

pick & place aplikace

103 4

e Srovnani implementovanych metod

Absolutni chyba [mm]
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