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(57) Abstract: A variable-geometry backscatter inspec-
tion system has a radiation detector array including one or
more backscatter radiation detectors. The position of a
second backscatter radiation detector is variable with re-
spect to the position of a first backscatter radiation detect-
or, so that the size of the detector array may be varied by
moving the second radiation detector into or out of a pre-
defined alignment with the first radiation detector. The
system may include a movable base, and at least one of
the detectors is movable with respect to the base. Methods
of inspecting an object include forming a detector array
by moving a second radiation detector into a predefined
alignment with a first radiation detector, illuminating the
object with a pencil beam of penetrating radiation, and
detecting backscattered radiation with the detector array.
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AMENDED CLAIMS
received by the International Bureau on 29 January 2013 (29.01. 2013)

What is claimed is:

1. A variable geometry backscatter inspection system for inspecting a surface o "an object, the
system comprising:
a conveyance configured to mave along a line of travel;
a source of a pencﬂ beam of penetrating radiation, the source coupled to the conveyance
and having an axis of emission;
a variable geometry detector array, the array comprising:
a first detector coupled to the conveyance and having a first alignment
veclor, the first alignment vector parallel to the linc of travel;
a sccond detector movably coupled to the conveyance and h.wving a second
alignment vector, the second detector movable between a first p ssition and a
second position, wherein the second alignment vector is paralle] to the line of
travel in the first position;
such that the atray presents a first solid angle when viewed from a point on the line ol
travel when the second detector is in the first position, and a smaller solid ar gle when the

second detector is in the second position.

2. The variable geometry backscatter inspection system of claim 1, wherein the second detector

movably coupled to the conveyance by a movable member.

3. The variable geometry backscatter inspection system of claim ], wherein the movable
mcmber comprises an arm, the arm comprising:
a first end rotatably coupled to the conveyance; and

a second end coupled to the second detector.

4, The variable geometry backscatter inspection system of claim 1, wherein the second dctector

comprises a first unit and a second unit, the second unit foldable to face the first unit.

S. The variable geometry backscatter inspection system of claim 2, wherein the movable

member comprises:
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a detector frame defining the second alignment vector parallel to the firs' alignment
vector, and movable with respect to the conveyance such that the second alig nment vector

remains parallel 10 the first alignment vector in both the first and second pos tion.

6. The variable geometry backscatter inspection system of claim 5, wherein the detector frame is

adapted for motion parallel to a surface on which the conveyance is located.

7. The variable geometry backscatter inspection system of ¢laim 5, wherein the detector framc: is

adapted for motion perpendicular to a surface on which the conveyance is locate d.

8. The variable peometry backscatter inspection system of claim 5, wherein the detector frame: is

adapted for motion diagonally with respect to a surface on which the conveyanc : is located.

9. A variable geometry backscatter inspection system for inspecting a surface of an object, the:
syslem comprising:

a conveyance;

a source of a pencil beam of penetrating radiation, the source coupled to the conveyance;

a primary detector coupled to the conveyance, the primary detector havi g a first location
relative 10 the radiation source and a first alignment vector;

a movable member movably coupled to the conveyance, the movable me:mber comprising
an arm, the arm having a first end rotatably coupled to the conveyance, and 1 second end;
and

a secondary detector coupled to the second end of the arm, the secondar ! detector having
a second alignment vector, such that the arm is rotatable between an open pisition in which
the second alignment vector is parallel to the first alignment vector, and a retracted position
in which the second alignment vector is not parallel to the first alignment vector,

such that the alignment vector of the secondary detector is configured fc t reorientation
with respect to the alignment vector of the primary detector in such a manncr that the
sensitivity of the system to radiation scattered from the object is substantially maximized

when the first and second alignment vectors are substantially parallel.
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10. The variable geometry backscatter inspection system of claim 9, wherein th : second
alignmerit vector is perpendicular to the first alignment vector when the second :nd is in the

retracted position.

11. The variable geometry backscatter inspection system of claim 9 wherein the secondary

detector comprises a first unit and a second unit, the second unit foldable to face the first unit.

12, A variable geometry backscatter inspection system for inspecting a surface »f an object, the
system comprising:
a conveyance;
a source of a pencil beam of penetrating radiation, the source coupled to the conveyance;
a-primary detector coupled to the conveyance, the primary detector having a first location
relative to the radiation source and a first alignment vector;
a movable member movably coupled to the conveyance; and
a secondary detector coupled to the movable member, the secondary det :ctor having a
second alignment vector,
such that the alignment vector of the secondary detector is configured for reorie 1tation with
respect to the alignment vector of the primary detector in such a manner that the sensitivity of the
system to radiation scattered from the object is substantially maximized when ti ¢ first and
second alignment vectors are substantially parallel; and
wherein the movable member comprises:
a detector frame defining a secondary alignment vector parallel to the fi) st alignment
veetor and movable with respect to the conveyance such that the secondary lignment veetor

remains paralle] to the [irst alignment vector.

13. The variable geometry backscatter inspection system of claim 12, wherein - he detector freme

is adapted for motion parallel to a surface on which the conveyance is located.

14. The variable geometry backscatter inspection system of claim 12, wherein he detcctor freme

is adaptcd for motion perpendicular to a surface on which the conveyance is loc ated.
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15. The variable geometry backscatter inspection system of claim 12, wherein the detector frame

is adapted for motion diagonally with respect to a surface on which the conveyaiice is located.

16. A method for inspecting an object with backscatter radiation, the method ccmprising:
providing a conveyance comprising a source of a pencil beamn of penetra ing radiation;
providing a first detector of backscatter radiation, the first detector havin ; a fixed

position relative to the conveyance, and the first detector having a first aligminent vector;
providing a second detector of backscatter radiation, the second detector movably
coupled to the conveyance, and the second detector having a second alignme nt vector;
oricnting the second detector such that the second alignment vector inter ;ects the first
alignment vector;
illuminating the object with a pencil beam of radiation from the source;
detecting radiation scattered by the source with the first detector and the second detecicr;
generating a first image of the object using data representing the radiatio 1 scattered by
the source and detected by the first detector; and
generating a second image of the object using dara representing the radiation scattered 2y

the source and the second detector.

17. The method of claim 16, further comprising producing a compound image t:y combining

data from the first image with data from the second image.

18. The method of claim 17, wherein producing a compound image by combining data from the
first image with data from the second image includes producing a dynamically y ariable image by
adjusting the proportion of the first image and the proportion of second image ¢ imbined to

produce the compound image.
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19. The method of ¢laim 16, wherein orienting the second detector such that the second
alignment vector intersects the first alignment vector comprises orienting the sec ond detector

such that the sccond alignment vector intersects the first alignment vector the ansle at a right

angle.
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Statement under Article 19(1)

The Written Opinion of the International Searching Authority concluded that original
claim 9 lacks novelty, but that dependent claims 10 and 13 (among others) are n yvel and
involve inventive step. In this amendment, claims 10 and 13 have been re-writt n in

independent form and claims |0-20 have been renumbered, as reflected in the at ached listing
of claims on replacement pages 24-28.



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - amend-body
	Page 4 - amend-body
	Page 5 - amend-body
	Page 6 - amend-body
	Page 7 - amend-body
	Page 8 - amend-statement

