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VISION SYSTEM
PROCESS(OR)

L——160

e

ARRANGE ONE OR MORE VISION SYSTEM CAMERAS TO IMAGE A FIRST
LOCATION AND A SECOND LOCATION

300

310

l

CALIBRATE THE ONE OR MORE VISION SYSTEM CAMERAS THAT IMAGE
THE FIRST LOCATION AND THE SECOND LOCATION TO A RESPECTIVE
COORDINATE SPACE

|- 320

|

ACQUIRE IMAGE(S) OF RUNTIME WORKPIECE AT FIRST LOCATION AND
IDENTIFY LOCATIONS OF FEATURES WHILE AT FIRST LOCATION

!

USE IDENTIFIED FEATURES TO ASSOCIATE WORKPIECE WITH
RESPECT TO A FIRST COORDINATE SPACE

340

LOCATION AT LEAST ONE TIME

GRIP AND MOVE WORKPIECE WITH MANIPULATOR TO SECOND |/‘ 350

|

ACQUIRE IMAGE(S) OF WORKPIECE AT SECOND LOCATION AND
USE IMAGE(S) TO IDENTIFY AND LOCATE FEATURES; USE FEATURE
LOCATIONS TO TIE THE SECOND COORDINATE SYSTEM AT THE
SECOND LOCATION TO THE FIRST COORDINATE SPACE

|- 360
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k1
(N2
N

IMAGE A FIRST LOCATION AND A SECOND LOCATION

|

| CALIBRATE FIRST LOCATION BASED ON IMAGE(S) 420

| ARRANGE ONE OR MORE VISION SYSTEM CAMERAS TO 410

OF CALIBRATION TARGET

l

| CALIBRATE SECOND LOCATION BASED ON IMAGE(S) 430

OF CALIBRATION TARGET

|

| ACQUIRE IMAGE(S) OF RUNTIME WORKPIECE 440

AT FIRST LOCATION

l

SYSTEM TOOLS AND MAP LOCATION BASED ON CALIBRATION DATA

1

GRIP AND MOVE RUNTIME WORKPIECE WITH MANIPULATOR TO SECOND LOCATION
AND ACQUIRE IMAGE(S) OF RUNTIME OBJECT AT SECOND LOCATION

LOCATE FEATURES ON RUNTIME WORKPIECE IN IMAGE(S) WITH VISION 450

460

|

LOCATE SAME FEATURES ON RUNTIME WORKPIECE IN IMAGE(S) WITH VISION
SYSTEM TOOLS AND MAP LOCATION BASED ON CALIBRATION DATA

l

COMPUTE TRANSFORM MAPPING MAPPED FEATURES AT SECOND | — 480

LOCATION TO MAPPED FEATURES AT FIRST LOCATION TO TIE COORDINATE
SYSTEMS OF TWO LOCATIONS

500

IMAGE A FIRST LOCATION AND A SECOND LOCATION

|

| CALIBRATE FIRST LOCATION BASED ON IMAGE(S) 520

| ARRANGE ONE OR MORE VISION SYSTEM CAMERAS TO 510

OF CALIBRATION TARGET

l

| CALIBRATE SECOND LOCATION BASED ON IMAGE(S) 530

OF CALIBRATION TARGET

|

| ACQUIRE IMAGE(S) OF RUNTIME WORKPIECE 540

AT FIRST LOCATION

l

LOCATE FEATURES ON RUNTIME WORKPIECE IN IMAGE(S) WITH VISION
SYSTEM TOOLS AND MAP LOCATION BASED ON CALIBRATION DATA

|

550

COMPUTE TRANSFORM MAPPING MAPPED FEATURES AT FIRST LOCATION
TO FEATURES ON RUNTIME WORKPIECE COORDINATE SPACE

560

l

GRIP AND MOVE RUNTIME WORKPIECE WITH MANIPULATOR TO SECOND LOCATION
AND ACQUIRE IMAGE(S) OF RUNTIME WORKPIECE AT SECOND LOCATION

570

|

LOCATE POSSIBLY DIFFERENT FEATURES ON RUNTIME OBJECT IN IMAGE(S) VISIBLE
IN IMAGE(S) AND MAP LOCATION BASED ON CALIBRATION DATA

l

USE TRANSFORM COMPUTED IN STEP 560 TO COMPUTE LOCATION OF FEATURES
VISIBLE AT SECOND LOCATION WHEN THOSE FEATURES WERE AT FIRST LOCATION

590

|

USE COMPUTED FEATURE LOCATIONS AT FIRST LOCATION AND
CORRESPONDING DETECTED FEATURE LOCATIONS AT SECOND LOCATION TO
TIE COORDINATE SPACES AT EACH OF THE TWO LOCATIONS

| — 592
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ARRANGE ONE OR MORE VISION SYSTEM CAMERAS TO
IMAGE A FIRST LOCATION AND A SECOND LOCATION

610 600

|

HAND-EYE CALIBRATE THE CAMERA(S) AT THE FIRST
LOCATION CONTAINING/IMAGING THE STAGE

620

]

| PLACE RUNTIME WORKPIECE AT FIRST LOCATION

I/- 630

1

GRIP AND MOVE RUNTIME WORKPIECE WITH
MANIPULATOR TO SECOND LOCATION AND ACQUIRE
IMAGE(S) OF RUNTIME WORKPIECE AT SECOND LOCATION

| — 640

|

LOCATE FEATURES ON RUNTIME WORKPIECE AND
FEATURE LOCATIONS AND (OPTIONALLY) LOCATE
LOCATION OF FEATURES IN WORKPIECE COORDINATE
SPACE AND STORE POSE IN LIST

| — 650

l

GRIP AND MOVE RUNTIME WORKPIECE WITH
MANIPULATOR BACK TO FIRST LOCATION

660

680

REPOSITION
STAGE WITH
RUNTIME
WORKPIECE

670
SUFFICIENT

DATA
CAPTURED?

USE ALL ACCUMULATED DATA FROM STEP 650 TO HAND-EYE
CALIBRATE CAMERA(S) AT SECOND LOCATION, THUS TYING
CAMERA(S) AT BOTH LOCATIONS TO THE STAGE

700

ACQUIRE IMAGE(S) AT FIRST LOCATION AND EXTRACT

FEATURE(S) OF RUNTIME WORKPIECE IN POSE

|

GRIP AND MOVE RUNTIME WORKPIECE WITH
MANIPULATOR AND EXTRACT FEATURE(S) OF
RUNTIME WORKPIECE AT SECOND LOCATION

|, 720

RETURN TO 740
FIRST LOCATION
=1 AND CHANGE

SUFFICIENT

?
POSE DATA?

750

USE ACCUMULATED FEATURES IN MULTIPLE POSES TO TIE
COORDINATE SYSTEMS AT EACH LOCATION
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