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FIG. 6

DETERMINE ROTATIONAL ERROR BETWEEN ONE OR 
MORE OF THE PLURALITY OF PLANES IN THE FIRST 

DEPTH DATA AND THE SECOND DEPTH DATA AND EACH 
CORRESPONDING FACE ON THE MONUMENT 602

ROTATE ONE OR MORE OF THE FIRST DEPTH DATA OR 
THE SECOND DEPTH DATA 604

DETERMINE AN UPDATED ROTATIONAL ERROR 606

608
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1100

POSITION THE FIRST SENSOR AND THE SECOND SENSOR AT A 
PREDETERMINED CROSS-SECTION OF THE PART 1102

THE FIRST SENSOR AND THE SECOND SENSOR ARE LOCATED AT FIXED 
POSITIONS RELATIVE TO ONE ANOTHER 1104

OBTAIN FIRST DEPTH DATA OF A MONUMENT AND A PART FROM A FIRST 
SENSOR AND SECOND DEPTH DATA OF THE MONUMENT AND THE PART FROM 

A SECOND SENSOR 1106

THE FIRST SENSOR AND THE SECOND SENSOR ARE LOCATED AT FIXED 
POSITIONS RELATIVE TO ONE ANOTHER 1108

OBTAIN THE FIRST DEPTH DATA AND THE SECOND DEPTH DATA FROM A 
CONSTELLATION OF SENSORS AT LEAST PARTIALLY SURROUNDING THE 

PART 1110

OBTAIN DEPTH DATA FROM TEN OR MORE SENSORS 1112

ROTATE ONE OR MORE OF THE FIRST DEPTH DATA AND THE SECOND DEPTH 
DATA BY AN INSTALLATION ANGLE OF A RESPECTIVE SENSOR  1114

IDENTIFY ONE OR MORE CONNECTED POINT CLOUDS IN THE FIRST DEPTH 
DATA AND THE SECOND DEPTH DATA 1116

REMOVE OUTLIERS FROM THE ONE OR MORE CONNECTED POINT CLOUDS 
BEFORE ALIGNING THE FIRST DEPTH DATA AND THE SECOND DEPTH DATA  

1118

DETECT A PLURALITY OF PLANES IN THE FIRST DEPTH DATA AND THE SECOND 
DEPTH DATA, WHEREIN EACH PLANE OF THE PLURALITY OF PLANES 

CORRESPONDS TO A CORRESPONDING FACE ON THE MONUMENT 1120

TO FIG. 11B

FIG. 11A



Docket No. 22-7400-US-CIP

11/18
1100

PERFORM A ROTATIONAL ALIGNMENT OF THE PLURALITY OF PLANES 1122

WHEREIN PERFORMING THE ROTATIONAL ALIGNMENT COMPRISES: (1) 
DETERMINING ROTATIONAL ERROR BETWEEN ONE OR MORE OF THE 

PLURALITY OF PLANES IN THE FIRST DEPTH DATA AND THE SECOND DEPTH 
DATA AND EACH CORRESPONDING FACE ON THE MONUMENT; (2) 
ROTATING THE ONE OR MORE OF THE PLURALITY OF PLANES; (3) 

DETERMINING AN UPDATED ROTATIONAL ERROR; AND (4) REPEATING (1)-(3) 
UNTIL THE UPDATED ROTATIONAL ERROR IS WITHIN A PREDETERMINED 
ROTATIONAL ERROR THRESHOLD OR A PREDETERMINED NUMBER OF 

ITERATIONS IS REACHED 1124

FIG. 11B

FROM FIG. 11A

PERFORM A TRANSLATIONAL ALIGNMENT OF THE ROTATIONALLY ALIGNED 
PLURALITY OF PLANES 1126

TRANSLATE ONE OR MORE OF THE PLURALITY OF PLANES IN THE FIRST 
DEPTH DATA AND THE SECOND DEPTH DATA UNTIL A DISTANCE BETWEEN 

THE ONE OR MORE OF THE PLURALITY OF PLANES AND EACH 
CORRESPONDING FACE ON THE MONUMENT SATISFIES A THRESHOLD 

CONDITION 1128

DETERMINE ONE OR MORE TRANSFORMATIONS THAT ALIGN THE FIRST DEPTH 
DATA AND THE SECOND DEPTH DATA TO A COMMON COORDINATE SYSTEM 

BASED UPON THE ROTATIONAL ALIGNMENT AND THE TRANSLATIONAL 
ALIGNMENT 1130

USE THE ONE OR MORE TRANSFORMATIONS TO ALIGN THE FIRST DEPTH DATA 
AND THE SECOND DEPTH DATA AND THEREBY FORM ALIGNED DEPTH DATA 

1132

ALIGN THE FIRST DEPTH DATA AND THE SECOND DEPTH DATA IN SIX 
DEGREES OF FREEDOM 1134

TO FIG. 11C
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1100

DETERMINE A MEASUREMENT OF THE PART BASED UPON THE ALIGNED DEPTH 
DATA 1136

DETERMINE THE MEASUREMENT WITHIN A TOLERANCE OF 0.01 INCHES OR 
LESS 1138

FIG. 11C

FROM FIG. 11B

IDENTIFY A FLANGE ON THE PART, AND DETERMINE THE MEASUREMENT AT 
A LOCATION OF THE FLANGE 1140

OUTPUT THE MEASUREMENT OF THE PART 1142
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1602
OBTAIN DEPTH DATA FROM DEPTH SENSORS ALONG SCAN PATH

DETERMINE CALIBRATION MEASUREMENT FOR FEATURES OF CALIBRATION 
MONUMENT FROM DEPTH DATA

WHEN CALIBRATION MEASUREMENT MEET 
PREDETERMINED CALIBRATION CONDITION, DETERMINE 

PART MEASUREMENT FOR PART FROM DEPTH DATA
 1624

WHEN CALIBRATION 
MEASUREMENT DO NOT 
MEET PREDETERMINED 

CALIBRATION 
CONDITION, TAKE 
PREDETERMINED 
REMEDIAL ACTION

1628

ADDITIONAL DEPTH DATA OF CALIBRATION MONUMENT AFTER OBTAINING 
DEPTH DATA OF PART

OBTAIN LOCATION(S) OF MEASUREMENT HEAD FROM ENCODER

DETERMINE PART MEASUREMENT USING AT LEAST 
CORRESPONDING TRANSFORMATIONS

1626

DETERMINE CALIBRATION MEASUREMENT USING AT LEAST CORRESPONDING 
TRANSFORMATIONS

FIG. 16

1600

1604

1606

1608

1610

1612

DEPTH DATA OF ALIGNMENT MONUMENT

DEPTH DATA OF CALIBRATION MONUMENT

DEPTH DATA OF PART ARRANGED ON PART SUPPORT

1620

1622
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COMPUTING SYSTEM

LOGIC SUBSYSTEM

STORAGE SUBSYSTEM

DISPLAY SUBSYSTEM

INPUT SUBSYSTEM

1700

1702

1704

1706

1708

COMMUNICATION SUBSYSTEM
1710

FIG. 17


