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SYSTEM AND METHOD FOR INSPECTING STRUCTURES FORMETF
COMPOSITE MATERIALS DURING THE FABRICATION THEREOF

FIELD OF THE INVENTION

The present invention relates generally to thei¢dabon of structures from
composite materials.

BACKGROUND OF THE INVENTION

The following publications are believed to reprégbe current state of the
art:

U.S. Patent Nos.: 8,068,659; 7,889,907 and 5,863 #nd

U.S. Published Patent Application Nos.: 2009/038352007/0173966;
2007/0034313 and 2004/0031567.

SUMMARY OF THE INVENTION

The present invention seeks to provide a systech mathodology for
inspecting structures formed of composite matedaling the fabrication thereof.

There is thus provided in accordance with a preteembodiment of the
present invention a method for inspecting strustui@med of composite materials
during the fabrication thereof including imaging Itiple individual plies of a structure,
whereby the locations and orientations of edgetgobetween adjacent courses of each
ply are recorded, ascertaining mutual offsets enltitations of mutually parallel ones of
the edge joints in the multiple individual pliesdgoroviding an output indication when at
least one mutual offset of the edge joints is thas a predetermined minimum offset.

Preferably, the individual plies each extend in XY plane and are
stacked in a Z-direction, perpendicular to the Xlédne of each of the individual plies

and the mutual offsets are ascertained by compd#nmdpcation of each of the mutually
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parallel edge joints in the X-Y plane of each of tindividual plies with the
corresponding location of an edge joint which istually parallel thereto in the X-Y
plane of another one of the individual plies.

In accordance with a preferred embodiment of tresgnt invention the
individual plies are non-planar and the mutual et§sare ascertained by comparing the
location of each of the mutually parallel edge §sim each of the individual plies with
the corresponding location of an edge joint whicbstnclosely corresponds thereto in
location and orientation in another one of thevidlial plies.

In accordance with a preferred embodiment of tresgnt invention the
imaging multiple individual plies of a structurekés place during fabrication of the
structure, at least between laying down of eadh@®imultiple individual plies.

Preferably, the method for inspecting structureemed of composite
materials during the fabrication thereof also idels providing a three-dimensional
image file of the structure which enables asceirigithe mutual offsets in the locations
of mutually parallel ones of the edge joints in theltiple individual plies.

There is also provided in accordance with anofireferred embodiment
of the present invention a method for inspectimgctires formed of composite materials
during the fabrication thereof including imaging Itiple individual plies of a structure,
whereby the locations and orientations of edgetgobetween adjacent courses of each
ply are recorded and providing a three-dimensiomelge file of the structure which
enables ascertaining mutual offsets in the locatminmutually parallel ones of the edge
joints in the multiple individual plies.

Preferably, the individual plies each extend in XY plane and are
stacked in a Z-direction, perpendicular to the Xléne of each of the individual plies
and the mutual offsets may be ascertained by cangpdhe location of each of the
mutually parallel edge joints in the X-Y plane @fcé of the individual plies with the
corresponding location of an edge joint which istually parallel thereto in the X-Y
plane of another one of the individual plies.

In accordance with a preferred embodiment of tresgnt invention the
individual plies are non-planar and the mutual &fsmay be ascertained by comparing

the location of each of the mutually parallel eggats in each of the individual plies
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with the corresponding location of an edge joinickhmost closely corresponds thereto
in location and orientation in another one of thdividual plies.

In accordance with a preferred embodiment of tresgnt invention the
imaging multiple individual plies of a structurekés place during fabrication of the
structure at least between laying down of eacheiultiple individual plies.

There is further provided in accordance with yetother preferred
embodiment of the present invention a system fapewting structures formed of
composite materials during the fabrication thergbg system including an imager
operative to image multiple individual plies of @usture, whereby the locations and
orientations of edge joints between adjacent cauoseeach ply are recorded, an offset
analyzer operative to ascertain mutual offsethienlocations of mutually parallel ones of
the edge joints in the multiple individual pliesdam minimum offset threshold
exceedance indicator providing an output indicatidren at least one mutual offset of
the edge joints is less than a predetermined mimmfiset.

Preferably, the individual plies each extend in )XY plane and are
stacked in a Z-direction, perpendicular to the Xléne of each of the individual plies
and the mutual offsets are ascertained by compénmdpcation of each of the mutually
parallel edge joints in the X-Y plane of each of tindividual plies with the
corresponding location of an edge joint which istually parallel thereto in the X-Y
plane of another one of the individual plies.

In accordance with a preferred embodiment of tresgnt invention the
individual plies are non-planar and the mutual etsare ascertained by comparing the
location of each of the mutually parallel edge §sim each of the individual plies with
the corresponding location of an edge joint whicbstnclosely corresponds thereto in
location and orientation in another one of thevidtiial plies.

In accordance with a preferred embodiment of tresgnt invention the
imager is operative to image the multiple individydies during fabrication of the
structure at least between laying down of eactheitultiple individual plies.

Preferably, the system for inspecting structuresméd of composite
materials during the fabrication thereof also idelsi an image file generator operative to

provide a three-dimensional image file of the duteeto said offset analyzer.
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There is even further provided in accordance witth another preferred
embodiment of the present invention a system fapewting structures formed of
composite materials during the fabrication thergbg system including an imager
operative to image multiple individual plies of @usture, whereby the locations and
orientations of edge joints between adjacent cauodeeach ply are recorded, an offset
analyzer operative to ascertain mutual offsethienldcations of mutually parallel ones of
the edge joints in the multiple individual pliesdaan image file generator operative to
provide a three-dimensional image file of the duite to the offset analyzer.

Preferably, the individual plies each extend in XY plane and are
stacked in a Z-direction, perpendicular to the Xlédne of each of the individual plies
and the mutual offsets may be ascertained by cangpdhe location of each of the
mutually parallel edge joints in the X-Y plane afcé of the individual plies with the
corresponding location of an edge joint which istually parallel thereto in the X-Y
plane of another one of the individual plies.

In accordance with a preferred embodiment of tresgnt invention the
individual plies are non-planar and the mutual &fsmay be ascertained by comparing
the location of each of the mutually parallel eggets in each of the individual plies
with the corresponding location of an edge jointchhmost closely corresponds thereto
in location and orientation in another one of theividual plies.

In accordance with a preferred embodiment of tresgnt invention the
imager is operative to image the multiple individydies during fabrication of the

structure at least between laying down of eacheiultiple individual plies.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appted more fully from
the following detailed description, taken in corgtian with the drawings in which:

Fig. 1 is a simplified illustration of a systemrfmspecting structures
formed of composite materials during the fabricatibereof, constructed and operative

in accordance with a preferred embodiment of tlesgmt invention;
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Fig. 2 is a simplified illustration of a systemrfmspecting structures
formed of composite materials during the fabricatibereof, constructed and operative
in accordance with another preferred embodimethepresent invention;

Fig. 3 is a simplified illustration of a systemrfmspecting structures
formed of composite materials during the fabricatibereof, constructed and operative
in accordance with a yet another preferred embadimithe present invention;

Fig. 4 is a simplified illustration of an outpubi the system of any of
Figs. 1 - 3 showing plies in a generally planaeotation; and

Fig. 5 is a simplified illustration of an outpubi the system of any of
Figs. 1 - 3 showing plies in a generally non- ptasréentation.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now made to Fig. 1, which is a sifregliillustration of a
system for inspecting structures formed of compositaterials during the fabrication
thereof, constructed and operative in accordandk wipreferred embodiment of the
present invention.

In the embodiment of Fig. 1, the system of thesen¢ invention is
constructed and operative within the context ofiaci@nati Charger Tape Layer (CTL)
machine 100, commercially available from Cincinndiachine LLC of Hebron
Kentucky, USA, preferably including a V5 head 104s appreciated that the system of
the present invention is applicable to any suitaépe layup or fiber placement machine
environment.

In accordance with a preferred embodiment of thesgnt invention,
multiple illuminators 104, preferably Nerlite® Maaole Vision Lighting illuminators,
such as dark field illuminators, DOAL® (Diffuse Q%xis Light) illuminators, or dome
illuminators, commercially available from Microsc@ystems, Inc., 700 SW %9st.,
Renton, WA 98057, are mounted on head 102. Prdferabltiple cameras 106, such as
In-Sight Micro Series vision system cameras, conciably available from Cognex
Corporation, One Vision Drive, Natick, MA 01760eaalso mounted on head 102 to

view multiple adjacent courses 108 of laid up tapkea composite structure 110 in real
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time or near real time, thereby imaging multipldiudual plies 112 of the composite
structure, whereby the locations and orientatiohgdge joints 114 between adjacent
courses 108 of each ply are preferably recordedegdints 114 may be butt joints, at
which edges of adjacent courses 108 touch each,ajap joints, at which edges of
adjacent courses 108 are separated from eachlptleseparation S, or overlap joints at
which edges of adjacent courses 108 overlap eder.ot

Outputs of cameras 106 are supplied to one or wamgputers 120 which
preferably provide a three-dimensional image filehe composite structure. This three-
dimensional image file enables ascertaining mutdislets in the locations of mutually
parallel ones of edge joints 114 in multiple indival plies 112. One or more display 122
shows a desired view of the composite structurabkemg an operator to view in real time
or near real time the locations and orientationsedde joints 114 between adjacent
courses 108 of each ply as the courses 108 aretidide composite structure.

In the example illustrated in Fig. 1, all of theucses 108 in three
illustrated plies 112 are mutually parallel and gapts 130 are defined between adjacent
parallel courses 108 in each ply 112. Typicallytive aircraft industry there exist
requirements as to the extent of separation betwajacent courses 108. In the
illustrated example the requirements for gap joib®® are that the adjacent parallel
courses 108 be separated by a distance of betwaad .54 mm. Overlaps of adjacent
courses and separations between adjacent coursesrefthan 2.54 mm are considered
to be defects and are detected by the system atiwbdotogy of the present invention.

Another important characteristic in the constmueti of composite
structures is the offset between gap joints 130anéllel plies 112, even when those plies
are not adjacent each other in the composite streictn the illustrated example, the
offset between gap joints 130 of parallel plies Idst be at least 12.7 mm. Offsets
between gap joints 130 of parallel plies 112 ldent12.7 mm are considered to be
defects and are detected by the system and metwydof the present invention.

In the context of the illustrated example, thréiegp112, each including
five adjacent courses 108, are shown. The separbdtbween adjacent courses 108 at
each gap joint 130 is designated as S and thetdfédereen gap joints 130 of parallel
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plies 112 is designated as O. It is appreciatetttreaoffset between gap joints 130 is
normally equivalent to the offset between edgetfobetween adjacent courses.

In accordance with a preferred embodiment of tlesent invention, the
computer 120 automatically provides an output iatic; when at least one mutual offset
of the edge joints is less than a predeterminednmuim offset.

Reference is now made to Fig. 2, which is a siegliillustration of a
system for inspecting structures formed of compositaterials during the fabrication
thereof, constructed and operative in accordantie another preferred embodiment of
the present invention.

In the embodiment of Fig. 2, the system of thesen¢ invention is
constructed and operative within the context ofiaci@nati Charger Tape Layer (CTL)
machine 200, commercially available from Cincinndiachine LLC of Hebron
Kentucky, USA, preferably including a V5 head 20@ds appreciated that the system of
the present invention is applicable to any suitaépe layup or fiber placement machine
environment.

In accordance with a preferred embodiment of thesgnt invention,
multiple illuminators 204, preferably Nerlite® Madaok Vision Lighting illuminators,
such as dark field illuminators, DOAL® (Diffuse Qs Light) illuminators, or dome
illuminators, commercially available from Microsc@ystems, Inc., 700 SW %ast.,
Renton, WA 98057, are mounted on the CTL machir@® Poeferably multiple cameras
206, such as In-Sight Micro Series vision systemearas, commercially available from
Cognex Corporation, One Vision Drive, Natick, MAT®D, are mounted above the CTL
machine 200, preferably on a ceiling, to view nphiadjacent courses 208 of laid up
tapes of a composite structure 210 in real timeear real time, thereby imaging multiple
individual plies 212 of the composite structure gndby the locations and orientations of
edge joints 214 between adjacent courses 208 bffgg@re preferably recorded.

Outputs of cameras 206 are supplied to one or wamputers 220 which
preferably provide a three-dimensional image filetloe composite structure. It is
appreciated that whereas in the embodiment of Eigt any one time only a relatively
small region of the composite structure 210 is @ewin the embodiment of Fig. 2,

nearly the entire composite structure 210 is viewed



10

15

20

25

30

This three-dimensional image file enables asagrtgi mutual offsets in
the locations of mutually parallel ones of edgat®i214 in multiple individual plies 212.
One or more display 222 shows a desired view ofctiraposite structure, enabling an
operator to view in real time or near real timeltheations and orientations of edge joints
214 between adjacent courses 208 of each ply asdbheses 208 are laid on the
composite structure.

In the example illustrated in Fig. 2, all of theucses 208 in three
illustrated plies 212 are mutually parallel and gapts 230 are defined between adjacent
parallel courses 208 in each ply 212. Typicallytire aircraft industry there exist
requirements as to the extent of separation betwajacent courses 208. In the
illustrated example the requirements for gap joid®® are that the adjacent parallel
courses 208 be separated by a distance of betwaad .54 mm. Overlaps of adjacent
courses and separations between adjacent coursesrefthan 2.54 mm are considered
to be defects and are detected by the system atiwbdwotogy of the present invention.

Another important characteristic in the constmueti of composite
structures is the offset between gap joints 230anéllel plies 212, even when those plies
are not adjacent each other in the composite siteictn the illustrated example, the
offset between gap joints 230 of parallel plies 2ddst be at least 12.7 mm. Offsets
between gap joints 230 of parallel plies 212 ldent12.7 mm are considered to be
defects and are detected by the system and metwdof the present invention.

In the context of the illustrated example, thréiegp212, each including
five adjacent courses 208, are shown. The separatbtween adjacent courses 208 at
each gap joint 230 is designated as S and thet ié&te@een gap joints of parallel plies is
designated as O. It is appreciated that the offiseteen gap joints is normally equivalent
to the offset between edge joints between adjammnses.

In accordance with a preferred embodiment of tlesgnt invention, the
computer 220 automatically provides an output iatic; when at least one mutual offset
of the edge joints is less than a predeterminednmoim offset.

Reference is now made to Fig. 3, which is a siegliillustration of a
system for inspecting structures formed of compositaterials during the fabrication
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thereof, constructed and operative in accordantie yat another preferred embodiment
of the present invention.

In the embodiment of Fig. 3, the system of thespné¢ invention is shown
alongside a Cincinnati Charger Tape Layer (CTL) mr@e 300, commercially available
from Cincinnati Machine LLC of Hebron Kentucky, USAreferably including a V5
head 302. In this embodiment, the operation ofsys&em of the present invention is
generally independent of the operation of the CTdchine 300 other than to the extent
that the gantry 303 of the CTL machine must beoduhe way and stationary during the
imaging operation of the system of the presentntige. It is appreciated that the system
of the present invention is useful with any suiéatalpe layup or fiber placement machine
environment.

In accordance with a preferred embodiment of thesgnt invention,
multiple illuminators 304, preferably Nerlite® Madaok Vision Lighting illuminators,
such as dark field illuminators, DOAL® (Diffuse G%xis Light) illuminators, or dome
illuminators, commercially available from Microsc@ystems, Inc., 700 SW %9st.,
Renton, WA 98057, are mounted on a special purgaséry 305. Preferably multiple
cameras 306, such as In-Sight Micro Series visigstesn cameras, commercially
available from Cognex Corporation, One Vision Dri\datick, MA 01760, are also
mounted on gantry 305 to view multiple adjacentrses 308 of laid up tapes of a
composite structure 310 in real time or near riea t preferably after each ply 312 is laid
down, thereby imaging multiple individual plies 3@Pthe composite structure, whereby
the locations and orientations of edge joints 3é#dvben adjacent courses 308 of each
ply are preferably recorded.

Outputs of cameras 306 are supplied to one or wamputers 320 which
preferably provide a three-dimensional image filéghe composite structure. This three-
dimensional image file enables ascertaining mutdifslets in the locations of mutually
parallel ones of edge joints 314 in multiple indival plies 312. One or more display 322
shows a desired view of the composite structurabkmg an operator to view in real time
or near real time the locations and orientationsedde joints 314 between adjacent
courses 308 of each ply as the courses 308 aretidide composite structure.
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In the example illustrated in Fig. 3, all of theuecses 308 in three
illustrated plies 312 are mutually parallel and gaipts 330 are defined between adjacent
parallel courses 308 in each ply 312. Typicallytie aircraft industry there exist
requirements as to the extent of separation betwasjacent courses 308. In the
illustrated example the requirements for gap joid®® are that the adjacent parallel
courses 308 be separated by a distance of betwaad .54 mm. Overlaps of adjacent
courses and separations between adjacent coursesrefthan 2.54 mm are considered
to be defects and are detected by the system atiwbdwotogy of the present invention.

Another important characteristic in the constmueti of composite
structures is the offset between gap joints 330anéllel plies 312, even when those plies
are not adjacent each other in the composite streictn the illustrated example, the
offset between gap joints 330 of parallel plies 3da@st be at least 12.7 mm. Offsets
between gap joints 330 of parallel plies 312 ldentl2.7 mm are considered to be
defects and are detected by the system and metyydof the present invention.

In the context of the illustrated example, thréiegp312, each including
five adjacent courses 308, are shown. The separagbween adjacent courses 308 at
each gap joint 330 is designated as S and thet diéde/een gap joints of parallel plies is
designated as O. It is appreciated that the offiseteen gap joints is normally equivalent
to the offset between edge joints between adjammntses.

In accordance with a preferred embodiment of tlesent invention, the
computer 320 automatically provides an output iatiom when at least one mutual offset
of the edge joints is less than a predeterminednmuim offset.

Reference is now made to Fig. 4, which is a siiregliillustration of an
output from the system of any of Figs. 1 - 3 shawplies in a generally planar
orientation. In the example shown in Fig. 4, therses that make up plies 1, 3, 5 and 8
are mutually parallel; the courses that make ugsidt and 7 are mutually parallel, but are
angled relative to the courses that make up pliés % and 8, and the courses that make
up plies 4 and 6 are each not parallel to coursesy of the other plies in the illustrated
composite article.

Fig. 4 illustrates, at A, a cross-sectional cyetafrom a three dimensional

map automatically produced by the system of thegureinvention which clearly shows

10
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and emphasizes both the separation, designateet\Bedn adjacent courses 408 at each
gap joint 430 in mutually parallel plies 1, 3, 5da8, and the offset, designated O,
between gap joints 430 of mutually parallel plie$.15 and 8.

Fig. 4 illustrates, at B, a cross-sectional ckétafrom a three dimensional
map automatically produced by the system of thegreinvention which clearly shows
and emphasizes both the separation, designateet¥edn adjacent courses 408 at each
gap joint 430 in mutually parallel plies 2 & 7, atige offset, designated O, between gap
joints 430 of mutually parallel plies 2 & 7.

Reference is now made to Fig. 5, which is a sifregliillustration of an
output from the system of any of Figs. 1 - 3 shagmpilies in a generally non-planar
orientation. In the example shown in Fig. 5, tharses 508 that make up plies 1, 3, 5 and
8 are mutually parallel; the courses that make ligs 2 and 7 are mutually parallel but
are angled relative to the courses that make gs dlj 3, 5 and 8 and the courses that
make up plies 4 and 6 are each not parallel tosesum any of the other plies in the
illustrated composite article.

Fig. 5 illustrates, at A, a cross-sectional c4etafrom a three dimensional
map automatically produced by the system of thegireinvention which clearly shows
and emphasizes both the separation, designateet¥edn adjacent courses 508 at each
gap joint 530 in mutually parallel plies 1, 3, 5da, and the offset, designated O,
between gap joints 530 of mutually parallel plie$.15 and 8.

Fig. 5 illustrates, at B, a cross-sectional ckéetafrom a three dimensional
map automatically produced by the system of thegreinvention which clearly shows
and emphasizes both the separation, designateelh¥edn adjacent courses 508 at each
gap joint 530 in mutually parallel plies 2 & 7, atige offset, designated O, between gap
joints 530 of mutually parallel plies 2 & 7.

11
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CLAIMS

1. A method for inspecting structures formed of posite materials during
the fabrication thereof comprising:

imaging multiple individual plies of a structurehereby the locations and
orientations of edge joints between adjacent ceupfeach ply are recorded;

ascertaining mutual offsets in the locations oftually parallel ones of
said edge joints in said multiple individual pliesid

providing an output indication when at least ongual offset of said edge

joints is less than a predetermined minimum offset.

2. A method for inspecting structures formed of posite materials during
the fabrication thereof according to claim 1 ancevein:

said individual plies each extend in an X-Y plams are stacked in a Z-
direction, perpendicular to the X-Y plane of ea€said individual plies; and

said mutual offsets are ascertained by compatieglocation of each of
said mutually parallel edge joints in the X-Y plamfeeach of said individual plies with
the corresponding location of an edge joint whiglmutually parallel thereto in the X-Y

plane of another one of said individual plies.

3. A method for inspecting structures formed of posite materials during
the fabrication thereof according to claim 1 ancevein:

said individual plies are non-planar; and

said mutual offsets are ascertained by compatiegldcation of each of
said mutually parallel edge joints in each of sadividual plies with the corresponding
location of an edge joint which most closely cop@sds thereto in location and

orientation in another one of said individual plies

4. A method for inspecting structures formed of posite materials during

the fabrication thereof according to claim 1 ancevein said imaging multiple individual

12
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plies of a structure takes place during fabricatbeaid structure, at least between laying

down of each of said multiple individual plies.

5. A method for inspecting structures formed of posite materials during
the fabrication thereof according to claim 1 arsbatomprising:

providing a three-dimensional image file of saitusture which enables
ascertaining the mutual offsets in the locationsmoftually parallel ones of said edge

joints in said multiple individual plies.

6. A method for inspecting structures formed of posite materials during
the fabrication thereof comprising:

imaging multiple individual plies of a structusghereby the locations and
orientations of edge joints between adjacent csurdfeeach ply are recorded, said
individual plies each extending in an X-Y plane dmeing stacked in a Z-direction,
perpendicular to the X-Y plane of each of saidvidiial plies;

providing a three-dimensional image file of saidusture which enables
ascertaining mutual offsets in the locations ofumlly parallel ones of said edge joints in
said multiple individual plies; and

ascertaining said mutual offsets by comparingldleation of each of said
mutually parallel edge joints in the X-Y plane a@fcé of said individual plies with the
corresponding location of an edge joint which istually parallel thereto in the X-Y

plane of another one of said individual plies.

7. A method for inspecting structures formed of posite materials during
the fabrication thereof according to claim 6 ancevein:

said imaging multiple individual plies of a sttue takes place during
fabrication of said structure at least betweenn@ydown of each of said multiple

individual plies.

8. A method for inspecting structures formed omposite materials during

the fabrication thereof comprising:

13
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imaging multiple individual plies of a structusghereby the locations and
orientations of edge joints between adjacent csudfeeach ply are recorded, said
individual plies being non-planar;

providing a three-dimensional image file of saitusture which enables
ascertaining mutual offsets in the locations ofumlly parallel ones of said edge joints in
said multiple individual plies; and

ascertaining said mutual offsets by comparingldation of each of said
mutually parallel edge joints in each of said indijal plies with the corresponding
location of an edge joint which most closely copasds thereto in location and

orientation in another one of said individual plies

9. A method for inspecting structures formed of posite materials during
the fabrication thereof according to claim 8 ancevein said imaging multiple individual
plies of a structure takes place during fabricabbsaid structure at least between laying

down of each of said multiple individual plies.

10. A system for inspecting structures formed ahposite materials during
the fabrication thereof, the system comprising:

an imager operative to image multiple individudle® of a structure,
whereby the locations and orientations of edgetgobetween adjacent courses of each
ply are recorded;

an offset analyzer operative to ascertain mutéfakts in the locations of
mutually parallel ones of said edge joints in saidtiple individual plies; and

a minimum offset threshold exceedance indicatavipging an output
indication when at least one mutual offset of saide joints is less than a predetermined

minimum offset.

11. A system for inspecting structures formed ahposite materials during
the fabrication thereof according to claim 10 arterein:
said individual plies each extend in an X-Y plame are stacked in a Z-

direction, perpendicular to the X-Y plane of ea€lsaid individual plies; and

14
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said mutual offsets are ascertained by compatiegldcation of each of
said mutually parallel edge joints in the X-Y plamieeach of said individual plies with
the corresponding location of an edge joint whiglmutually parallel thereto in the X-Y

plane of another one of said individual plies.

12. A system for inspecting structures formed ahposite materials during
the fabrication thereof according to claim 10 arterein:

said individual plies are non-planar; and

said mutual offsets are ascertained by compatiegldcation of each of
said mutually parallel edge joints in each of satividual plies with the corresponding
location of an edge joint which most closely cop@sds thereto in location and
orientation in another one of said individual plies

13. A system for inspecting structures formed ahposite materials during
the fabrication thereof according to claim 10 anlderein said imager is operative to
image said multiple individual plies during fabticaa of said structure at least between
laying down of each of said multiple individual gsi

14. A system for inspecting structures formed ahposite materials during
the fabrication thereof according to claim 10 alst @omprising:

an image file generator operative to provide adkgimensional image file
of said structure to said offset analyzer.

15. A system for inspecting structures formed ahposite materials during
the fabrication thereof, the system comprising:

an imager operative to image multiple individudleg of a structure,
whereby the locations and orientations of edgetgobetween adjacent courses of each
ply are recorded;

said individual plies each extending in an X-Yn@aand being stacked in
a Z-direction, perpendicular to the X-Y plane ofleaf said individual plies;

15
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an offset analyzer operative to ascertain mutéfaets in the locations of
mutually parallel ones of said edge joints in gaidtiple individual plies by comparing
the location of each of said mutually parallel eglgats in the X-Y plane of each of said
individual plies with the corresponding location af edge joint which is mutually
parallel thereto in the X-Y plane of another onasafl individual plies; and

an image file generator operative to provide aghttimensional image file

of said structure to said offset analyzer.

16. A system for inspecting structures formed ahposite materials during
the fabrication thereof according to claim 15 anlderein said imager is operative to
image said multiple individual plies during fabtica of said structure at least between

laying down of each of said multiple individual gsi

17. A system for inspecting structures formed ahposite materials during
the fabrication thereof the system comprising:

an imager operative to image multiple individudle® of a structure,
whereby the locations and orientations of edgetgobetween adjacent courses of each
ply are recorded, said individual plies being ndempr;

an offset analyzer operative to ascertain mutffgaets in the location of
mutually parallel ones of said edge joints in gaidtiple individual plies by comparing
the location of each of said mutually parallel eglgats in each of said individual plies
with the corresponding location of an edge jointchhmost closely corresponds thereto
in location and orientation in another one of sadividual plies; and

an image file generator operative to provide adktimensional image file

of said structure to said offset analyzer.

18. A system for inspecting structures formed ahposite materials during
the fabrication thereof according to claim 17 anlderein said imager is operative to
image said multiple individual plies during fabticé of said structure at least between

laying down of each of said multiple individual gsi
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