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FIG. 6A

START

612
DETERMINING A LAYUP OF A PORTION OF A PART

CREATING A THREE-DIMENSIONAL MODEL OF A COMPOSITE

LAYUP IN A THREE-DIMENSIONAL MODEL SPACE

GENERATING AN INCONSISTENCY IN THE

THREE-DIMENSIONAL MODEL OF THE COMPOSITE LAYUP

614 GENERATING THE THREE-DIMENSIONAL

MODEL OF THE COMPOSITE LAYUP USING

THE LAYUP OF THE PORTION OF THE PART

616 WHEREIN THE LAYUP COMPRISES A PLURALITY OF LAYERS OF

COMPOSITE MATERIAL AND THE THREE DIMENSIONAL MODEL

COMPRISES A PLURALITY OF LAYERS ARRANGED THE SAME AS

THE PLURALITY OF LAYERS OF COMPOSITE MATERIAL

618

WHEREIN THE INCONSISTENCY IS ONE OF OVERLAPPING

TOWS, GAPS BETWEEN TOWS, OR FOREIGN OBJECT DEBRIS

620

DETERMINING A HEAD ORIENTATION OF AN INSPECTION

SYSTEM ATTACHED TO A COMPOSITE LAYING HEAD IN A

MANUFACTURING ENVIRONMENT, WHEREIN SETTING THE

CAMERA POSITION AND THE CAMERA ORIENTATION IN THE

THREE DIMENSIONAL MODEL SPACE COMPRISES SETTING THE

CAMERA ORIENTATION BASED ON THE HEAD ORIENTATION

SETTING A CAMERA POSITION AND A CAMERA

ORIENTATION IN THE THREE-DIMENSIONAL MODEL SPACE

GENERATING A CAPTURED IMAGE OF THE THREE-DIMENSIONAL MODEL AND THE

INCONSISTENCY FROM THE CAMERA POSITION AND THE CAMERA ORIENTATION

CREATING A SECONDARY IMAGE FROM THE CAPTURED IMAGE, THE SECONDARY

IMAGE HAVING COLORATIONS OF A PRESELECTED INSPECTION TYPE

622

WHEREIN CREATING THE SECONDARY IMAGE

COMPRISES APPLYING A NUMBER OF FILTERS TO THE

CAPTURED IMAGE TO CREATE THE SECONDARY IMAGE

624

WHEREIN APPLYING THE NUMBER OF FILTERS TO THE

CAPTURED IMAGE CREATES COLORATIONS OF AN IR IMAGE

602

604

606

608

610

600

A
TO/FROM

FIG. 6B

END
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626

WHEREIN THE INCONSISTENCY HAS AN INCONSISTENCY

TYPE, AND WHEREIN APPLYING THE NUMBER OF FILTERS

TO THE CAPTURED IMAGE CREATES COLORATIONS

CHARACTERISTIC OF THE INCONSISTENCY TYPE FOR

THE PRESELECTED INSPECTION TYPE WITHIN PIXELS OF

THE SECONDARY IMAGE WITH THE INCONSISTENCY

628

WHEREIN CREATING THE SECONDARY IMAGE COMPRISES

SAMPLING COLORS FROM PIXELS OF THE INCONSISTENCY

IN THE CAPTURED IMAGE AND ADJUSTING COLOR VALUES

FOR THE PIXELS TO VALUES WITHIN A RANGE FOR AN

INCONSISTENCY TYPE OF THE INCONSISTENCY IN STOCK

IMAGES OF THE PRESELECTED INSPECTION TYPE

630

SUPPLYING THE SECONDARY IMAGE AS TRAINING

DATA TO AN INCONSISTENCY IDENTIFIER PROGRAM

632

GENERATING INSPECTION IMAGES OF COMPOSITE

TOWS AFTER THE COMPOSITE TOWS ARE LAID

634

EVALUATING THE INSPECTION IMAGES USING

THE INCONSISTENCY IDENTIFIER PROGRAM

TRAINED USING THE SECONDARY IMAGES

FIG. 6B

A

TO/FROM FIG. 6A
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START

708 DETERMINING A HEAD ORIENTATION OF AN INSPECTION

SYSTEM ATTACHED TO A COMPOSITE LAYING

HEAD IN A MANUFACTURING ENVIRONMENT

710 SETTING THE PREDETERMINED CAMERA POSITION AND

PREDETERMINED CAMERA ORIENTATION IN THE THREE

DIMENSIONAL MODEL SPACE BASED ON THE HEAD ORIENTATION

GENERATING A CAPTURED IMAGE OF A THREE-DIMENSIONAL

MODEL OF A COMPOSITE LAYUP WITH AN INCONSISTENCY AT A

PREDETERMINED CAMERA POSITION AND AT A PREDETERMINED

CAMERA ORIENTATION WITHIN THE THREE-DIMENSIONAL MODEL

SPACE CONTAINING THE THREE-DIMENSIONAL MODEL

702

MODIFYING THE CAPTURED IMAGE TO FORM A SECONDARY IMAGE

HAVING COLORATION OF A PRESELECTED INSPECTION TYPE
704

712 WHEREIN MODIFYING THE CAPTURED IMAGE

COMPRISES APPLYING A NUMBER OF FILTERS TO THE

CAPTURED IMAGE TO CREATE THE SECONDARY IMAGE

714

WHEREIN MODIFYING THE CAPTURED IMAGE COMPRISES

SAMPLING COLORS FROM PIXELS OF THE INCONSISTENCY

IN THE CAPTURED IMAGE AND ADJUSTING COLOR VALUES

FOR THE PIXELS TO VALUES WITHIN A RANGE FOR AN

INCONSISTENCY TYPE OF THE INCONSISTENCY IN

IMAGES OF THE PRESELECTED INSPECTION TYPE

TRAINING AN INCONSISTENCY IDENTIFIER

PROGRAM USING THE SECONDARY IMAGE 706

716

INSPECTING COMPOSITE TOWS AS THE COMPOSITE

TOWS ARE LAID DOWN TO FORM INSPECTION IMAGES

718

EVALUATING THE INSPECTION IMAGES USING

THE INCONSISTENCY IDENTIFIER PROGRAM

TRAINED USING THE SECONDARY IMAGES

720

WHEREIN THE COMPOSITE TOWS ARE INSPECTED USING AN

INSPECTION SYSTEM, AND WHEREIN THE PREDETERMINED

CAMERA ORIENTATION WITHIN THE THREE-DIMENSIONAL SPACE

IS BASED ON A HEAD ORIENTATION OF THE INSPECTION SYSTEM

722

WHEREIN INSPECTING THE COMPOSITE TOWS

COMPRISES GENERATING IR IMAGES OF THE

COMPOSITE TOWS AFTER DEPOSITION

END
FIG. 7

700
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START

810
CREATING THE THREE-DIMENSIONAL MODEL BASED ON A

LAYUP OF A PORTION OF A PART TO BE MANUFACTURED

GENERATING AN INCONSISTENCY IN A THREE-DIMENSIONAL MODEL

COMPRISING A PLURALITY OF LAYERS OF A COMPOSITE LAYUP
802

812 WHEREIN GENERATING THE INCONSISTENCY

COMPRISES MOVING AT LEAST ONE TOW

REPRESENTATION IN THE THREE-DIMENSIONAL MODEL

GENERATING A CAPTURED IMAGE OF THE INCONSISTENCY AND

THE THREE-DIMENSIONAL MODEL AT A PREDETERMINED CAMERA

POSITION AND AT A PREDETERMINED CAMERA ORIENTATION

BASED ON A HEAD ORIENTATION OF AN INSPECTION SYSTEM

CONNECTED TO A COMPOSITE LAYING HEAD

804

GENERATING A SECOND IMAGE FROM THE CAPTURED

IMAGE, THE SECOND IMAGE HAVING A COLORATION OF

AN INSPECTION TYPE OF THE INSPECTION SYSTEM
806

814 WHEREIN GENERATING THE SECOND IMAGE COMPRISES

APPLYING A NUMBER OF FILTERS TO THE CAPTURED

IMAGE TO CREATE COLORATIONS OF AN IR IMAGE

PROVIDING THE SECOND IMAGE AS TRAINING DATA

FOR AN INCONSISTENCY IDENTIFIER PROGRAM 808

END

FIG. 8

800
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FIG. 10
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