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400 \

OBTAINING A DIGITAL REPRESENTATION OF A FIELD OF VIEW
USING A VISION SYSTEM, THE FIELD OF VIEW INCLUDING A
WORKPIECE-INTERFACE

~404

DETERMINING A WORKPIECE-INTERFACE FROM THE DIGITAL
REPRESENTATION OF THE FIELD OF VIEW HAVING BEEN
CAPTURED BY A VISION SYSTEM

~402

GENERATING A PRINT COMMAND BASED AT LEAST IN PART ON
THE FIELD OF VIEW HAVING BEEN CAPTURED BY THE VISION SYSTEM

~408

A4
TRANSMITTING TO AN ADDITIVE MANUFACTURING MACHINE, A
PRINT COMMAND CONFIGURED TO ADDITIVELY PRINT AN
EXTENSION SEGMENT ON THE WORKPIECE-INTERFACE, THE PRINT
COMMAND HAVING BEEN GENERATED BASED AT LEAST IN PART
ON THE DIGITAL REPRESENTATION OF THE FIELD OF VIEW

~ 406

ADDITIVELY PRINTING AN EXTENSION SEGMENT ON THE
WORKPIECE-INTERFACE BASED AT LEAST IN PART ON THE
PRINT COMMAND

~ 410

FIG. 4
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@ /700

DETERMINING AN AREA OF INTEREST WITHIN 0
THE FIELD OF VIEW [
Y
DETERMINING A WORKPIECE-INTERFACE 704

PERIMETER WITHIN THE AREA OF INTEREST

Y

GENERATING A POINT CLOUD CORRESPONDING ~706
10 THE WORKPIECE-INTERFACE PERIMETER

FIG. 7A

/750

DETERMINING AND/OR GENERATING AN

EXTENSION SEGMENT CAD MODEL — 152
v

SLICING THE EXTENSION SEGMENT CAD MODEL |75
v

DETERMINING A TOOLPATH AND AN ADDITIVE 756

PRINTING AREA FOR A SLICE OF THE EXTENSION
SEGMENT-CAD MODEL

END GENERATING PRINT COMMAND 760

FIG. /7B
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DETERMINING IN A LIBRARY-CAD MODEL, A NOMINAL MODEL-INTERFACE TRAVERSING A

NOMINAL MODEL CORRESPONDING TO A RESPECTIVE ONE OF A PLURALITY OF WORKPIECES

904 |

Y

COMPARING THE NOMINAL MODEL-INTERFACE OF THE LIBRARY-CAD MODEL TO A DIGITAL
REPRESENTATION OF A WORKPIECE-INTERFACE OF THE RESPECTIVE ONE OF THE PLURALITY
OF WORKPIECES, THE DIGITAL REPRESENTATION HAVING BEEN OBTAINED USING A VISION
SYSTEM THAT HAS A FIELD OF VIEW INCLUDING THE WORKPIECE-INTERFACE OF THE
RESPECTIVE ONE OF THE PLURALITY OF WORKPIECES

906 i 908
Y v /

LEAST IN PART ON THE COMPARISON, THE WORKPIECES
NOMINAL MODELINTERFACE AND,/OR THE
NOMINAL MODEL CONFORMING TO THE DIGITAL
REPRESENTATION OF THE WORKPIECE-INTERFACE
OF THE RESPECTIVE ONE OF THE PLURALITY

e PARTIAL | GENERATING A MODEL OF AN
EXTENSION SEGMENT BASED AT LEAST IN
CLOSE PART ON THE NOMINAL MODELINTERFACE,
910 THENODELOF THE BTENSON SEGHENT |
SELECTING THE NOMINAL MODELINTERFACE CONFIGURED TO BE ADDITIVELY PRINTED
ON THE WORKPIECE-INTERFACE OF THE
AND/OR AT LEAST A THREE DIMENSIONAL RESPECTIVE ONE OF THE PLURALITY OF
PORTION OF THE NOMINAL MODEL BASED AT |—>

OF WORKPIECES

912

Y

ANOTHER™_ YES

>\ WORKPIECE?

NO 914
[

OUTPUTTING A MODEL OF A PLURALITY OF EXTENSION SEGMENTS RESPECTIVELY CONFIGURED
T0 BE ADDITIVELY PRINTED ON THE CORRESPONDING WORKPIECE-INTERFACE OF THE RESPECTIVE

ONES OF THE PLURALITY OF WORKPIECES

FIG. 9A
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908
f9]6

EXTRACTING FROM THE NOMINAL MODEL BASED AT LEAST IN PART ON THE
COMPARISON, THE NOMINAL MODEL-INTERFACE AND/OR A THREE-DIMENSIONAL
PORTION OF THE NOMINAL MODEL CORRESPONDING TO THE NOMINAL MODEL-INTERFACE

o
' s

922
v {

Y
TRANSFORMING THE NOMINAL MODEL-
INTERFACE BASED AT LEAST IN PART
ON THE COMPARISON, PROVIDING A
TRANSFORMED MODEL-INTERFACE
CONFORMING TO THE DIGITAL
REPRESENTATION OF THE WORKPIECE-
INTERFACE OF THE RESPECTIVE ONE

OF THE PLURALITY OF THE WORKPIECES

i 920
s

\

Y
EXTENDING THE SELECTED NOMINAL
MODEL-INTERFACE OR THE
TRANSFORMED MODEL-INTERFACE,
PROVIDING A MODEL OF AN
EXTENSION SEGMENT CONFIGURED TO
BE ADDITIVELY PRINTED ON THE
WORKPIECE-INTERFACE OF THE
RESPECTIVE ONE OF THE PLURALITY
OF WORKPIECES

TRANSFORMING A THREE-DIMENSIONAL
PORTION OF THE NOMINAL MODEL
CORRESPONDING TO THE NOMINAL MODEL-
INTERFACE BASED AT LEAST IN PART ON THE
COMPARISON, PROVIDING A MODEL OF
AN EXTENSION SEGMENT CONFORMING
TO THE DIGITAL REPRESENTATION
OF THE WORKPIECE-INTERFACE OF THE
RESPECTIVE ONE OF THE PLURALITY OF
WORKPIECES, THE MODEL OF THE
EXTENSION SEGMENT CONFIGURED TO
BE ADDITIVELY PRINTED ON THE
WORKPIECE-INTERFACE OF THE RESPECTIVE
ONE OF THE PLURALITY OF WORKPIECES

FIG. 9B
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1200

DETERMINING A HEIGHT OF A WORKPIECE BASED AT LEAST IN PART ON
A DIGITAL REPRESENTATION OF A FIELD OF VIEW THAT INCLUDES AT
LEAST A PORTION OF THE WORKPIECE

~1202

Y

DETERMINING A HEIGHT FOR AN EXTENSION SEGMENT TO BE
ADDITIVELY PRINTED ON A WORKPIECE-INTERFACE OF THE WORKPIECE

~1204

Y

EXTENDING A MODEL-INTERFACE IN THE Z-DIRECTION BY AN AMOUNT
CORRESPONDING TO THE HEIGHT FOR THE EXTENSION SEGMENT

~1206

FIG. 12A

? 1206

POSITIONING THE MODEL-INTERFACE AT AN
ELEVATION CORRESPONDING TO A BUILD PLANE

~1208

Y

POSITIONING A COPY OF THE MODEL-INTERFACE A DISTANCE
IN THE Z-DIRECTION ABOVE THE MODEL-INTERFACE THAT
CORRESPONDS TO THE HEIGHT FOR THE EXTENSION SEGMENT

~1210

Y

DEFINING A MODEL OF AN EXTENSION SEGMENT
EXTENDING IN THE Z-DIRECTION FROM THE MODEL-
INTERFACE TO THE COPY OF THE MODEL INTERFACE

~1212

FIG. 12B
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? 1206

POSITIONING THE MODEL-INTERFACE AT AN
ELEVATION CORRESPONDING TO A BUILD PLANE

~1214

Y
DETERMINING A NOMINAL EXTENDED-PLANE OF A
NOMINAL MODEL CORRESPONDING TO A TOP
SURFACE OF THE NOMINAL MODEL, AND POSITIONING
THE NOMINAL EXTENDED-PLANE OF THE NOMINAL
MODEL A DISTANCE IN THE Z-DIRECTION ABQVE
THE MODEL-INTERFACE THAT CORRESPONDS TO
THE HEIGHT FOR THE EXTENSION SEGMENT

~1216

Y

DEFINING A MODEL OF AN EXTENSION SEGMENT
EXTENDING IN THE Z-DIRECTION FROM THE MODEL-
INTERFACE TO THE NOMINAL EXTENDED-PLANE

~1218

FIG. 12C
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T

POSITIONING THE MODEL-INTERFACE AT AN ELEVATION CORRESPONDING
T0 A BUILD PLANE

1206

1220

Y

1222~ DETERMINING A SLICE ELEVATION FOR AN EXTENDED-PLANE OF A
MODEL OF EXTENSION SEGMENT

Y

DETERMINING A NOMINAL EXTENDED-PLANE IN A NOMINAL MODEL, THE
1224~] ' NOMINAL EXTENDED-PLANE BEING AT AN ELEVATION CORRESPONDING
TO THE SLICE ELEVATION FOR THE MODEL OF THE EXTENSION SEGMENT

\ 4

1226~ |  POSITIONING THE NOMINAL EXTENDED-PLANE A DISTANCE IN THE
E— Z-DIRECTION ABOVE THE MODEL-INTERFACE THAT CORRESPONDS
: TO THE SLICE ELEVATION

- ¥

= TRANSFORMING THE NOMINAL EXTENDED-PLANE, PROVIDING A
1228~ TRANSFORMED EXTENDED-PLANE, THE TRANSFORMING BASED AT

; LEAST IN PART ON A COMPARISON OF THE NOMINAL EXTENDED-

i PLANE TO THE MODELINTERFACE AND/OR ON THE POSITION OF THE

' NOMINAL EXTENDED-PLANE ABOVE THE MODELINTERFACE RELATIVE TO
: THE HEIGHT FOR THE EXTENSION SEGMENT

1230

ANOTHER SLICE?

1232~|  DEFINING A MODEL OF AN EXTENSION SEGMENT EXTENDING IN
THE Z-DIRECTION FROM THE MODEL-INTERFACE THROUGH EACH NOMINAL
OR TRANSFORMED EXTENDED-PLANE, THE MODEL EXTENDING TO THE
HEIGHT FOR THE EXTENSION SEGMENT

FIG. 12D
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s 1900
(1902

COMPARING A DIGITAL REPRESENTATION OF ONE OR MORE CALIBRATION MARKS TO A CALIBRATION-CAD
MODEL COMPRISING ONE OR MORE MODEL CALIBRATION MARKS, THE DIGITAL
REPRESENTATION OF THE ONE OR MORE CALIBRATION MARKS HAVING BEEN OBTAINED USING A
VISION SYSTEM, AND THE ONE OR MORE CALIBRATION MARKS HAVING BEEN PRINTED ON A
CALIBRATION SURFACE ACCORDING TO THE CALIBRATION-CAD MODEL USING AN ADDITIVE
MANUFACTURING MACHINE

! f]904 ; fl906

\ 4
APPLYING A CALIBRATION ADJUSTMENT TO APPLYING A CALIBRATION ADJUSTMENT 10
THE ADDITIVE MANUFACTURING SYSTEM
ONE OR MORE CAD MODELS BASED AT LEAST
N PART O THE COMPARISOY, THE BASED AT LEAST IN PART ON THE COMPARISON,
/ THE CALIBRATION ADJUSTMENT CONFIGURED

Aclitl\tlill\ll; I}ﬁg%mé\%JRU:ATm{EENg ACDO ?AﬂgEFSESVITT(I)-I TO ALIGN ONE OR MORE COORDINATES OF THE
VISION SYSTEM WITH ONE OR MORE

ONE OR M?AII\Er\IICJ(::\)(RTIﬂEﬁqT(ESS&FTTET/\E ADDITIVE COORDINATES OF THE ADDITIVE
MANUFACTURING MACHINE

FIG. 19
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