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FIG. 2
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CALIBRATE MEASUREMENT FUNCTIONALITY OF DEFECT
DETECTION MACHINE USING MACHINE CALIBRATION
TARGET TO PROVIDE CALIBRATION QUTPUTS
220 :

\ DURING DEFECT DETECTION INSPECTION, MEASURE
PHYSICAL ATTRIBUTES OF FEATURES OF PATTERNED
OBJECTS AND SPATIAL COORDINATES OF THE FEATURES
OF THE PATTERNED OBJECTS

\\E SENSE AT LEAST ONE OF CURRENT ENVIRONMENTAL, E
I SPATIAL AND KINEMATIC CHARACTERISTICS DURING
: OPERATION OF THE DEFECT DETECTION MACHINE E

ADJUST MEASUREMENTS OF PHYSICAL
\\ ATTRIBUTES AND SPATIAL COORDINATES OF
FEATURES BASED ON AT LEAST ONE OF
CALIBRATION OUTPUTS AND SENSOR OUTPUTS

¥
250 QUTPUT DEFECT INFORMATION - SUCH AS
T DEFECT LOCATION AND TYPE OF DEFECT -
AND/OR PATTERNED OBJECT INFORMATION -
SUCH AS MEASUREMENTS OF PHYSICAL
ATTRIBUTES OF FEATURES OF PATTERNED
OBJECT AND/OR SPATIAL COORDINATES OF
PATTERNED OBJECT
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FIG. 3A

PROVIDE MACHINE CALIBRATION TARGET
N SUITABLE FOR CORRECTING SYSTEM ERRORS
RELEVANT TO MEASUREMENT FUNCTIONALITY

'

320 DURING MACHINE INSTALLATION AND

\\ PERIODICALLY THEREAFTER OPERATE MACHINE TO
INSPECT CALIBRATION TARGET TO OBTAIN TARGET
CALIBRATION INSPECTION QUTPUTS. MAE SENSORS
ARE OPTIONALLY EMPLOYED DURING INSPECTION

310

340

\ ¥

IDENTIFY THE LOCATION OF EACH OF SELECTED
FEATURES ON THE CALIBRATION TARGET

350

k4
\ MEASURE LOCATION OF EACH OF SELECTED FEATURES
RELATIVE TO AT LEAST ONE FIDUCIAL ON
CALIBRATION TARGET

¥
\ COMPARE MEASURED LOCATIONS ON CALIBRATION
TARGET TO LOCATIONS INDICATED IN REFERENCE CAM
DATA FOR CALIBRATION TARGET. OPTIONALLY ADJUST
MEASUREMENTS BASED ON MAE SENSOR QUTPUTS

{
{
PATTERNED OBJECTS AND POSSIBLY PERIODICALLY |
THEREAFTER, EMPLOY OPTIONALLY EXTERNALLY |
SOURCED HIGH ACCURACY DATA AND OPERATE THE |
MACHINE TO INSPECT THE SPECIFIC PATTERNED |
OBJECT TO OBTAIN PATTERNED OBJECT SPECTFIC |
CALIBRATION OUTPUTS. MAE SENSORS ARE 2

i

|

\\\\; PRIOR TO INITIAL SPECIFIC INSPECTION OF SPECIFIC
i
|
i
i
{
1
i
]
i OPTIONALLY EMPLOYED DURING THIS INSPECTION

BASED ON COMPARISON, GENERATE
MACHINE CALIBRATION QUTPUTS AS
CORRECTION TABLES
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FIG. 3B

410

PRIOR TO INITIAL SPECIFIC INSPECTION OF SPECIFIC PATTERNED
OBIECTS, SELECT FEATURES AND ATTRIBUTES THEREOF TO BE
MEASURED AND FEATURES WHOSE SPATIAL COORDINATES ARE
TO BE ASCERTAINED. IMPLEMENT SUITABLE MEASUREMENT
ALGORITHMS BASED ON THE SELECTION

'

420 ACQUIRE AT LEAST ONE IMAGE OF PATTERNED OBJECTS USING
T THE ODDM WITH AT LEAST ONE ILLUMINATION SETTING
SUITABLE FOR MEASURING PHYSICAL ATTRIBUTES OF THE
FEATURES OF PATTERNED OBJECTS
430 SIMULTANEQUSLY OR SERIALLY ACQUIRE AT LEAST ONE IMAGE OF
T PATTERNED OBJECTS USING THE ODDM WITH AT LEAST ONE
ILEUMINATION SETTING SUITABLE FOR DEFECT DETECTION
440 QRN (Y
~—.] PERFORM IMAGE PROCESSING OF IMAGES PRODUCED BY STEPS 420
AND 430 INCLUDING EDGE DETECTION, IMAGE SMOOTHING, ETC;
ki
450

\\ FOREACH FEATURE AND ATTRIBUTE TO BE MEASURED AND

EMPLOY APPROPRIATE MEASUREMENT ALGORITHMS SUITABLE

HACH FEATURE WHOSE SPATIAL COORDINATES ARE TO BE
MEASURED AND PROVIDE MEASUREMENT
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FIG. 6A

610 — | DESIGNATE FEATURES TO BE
INSPECTED AND MEASURED.

&
SELECT SUITABLE ALGORITHMS FOR
MEASUREMENT OF INDICATED
FEATURES FROM A DATABASE OF
STORED ALGORITHMS

FIG 6B
650

\\\ IDENTIFY AND MATCH EACH
SELECTED FEATURE AND FIDUCIAL

660

k4

MEASURE SPATIAL COORDINATES OF
EACH SELECTED FEATURE RELATIVE TO
AT LEAST ONE FIDUCIAL, WHICH MAY BE
A DEDICATED FIDUCIAL OR A FEATURE
WHICH IS DESIGNATED AS A FIDUCIAL

v
670 CORRECT MEASURED
T~ SPATIAL COORDINATES OF
SELECTED FEATURES TN
ACCORDANCE WITH THE
CORRECTION TABLE (FROM
STEP 370)




