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REMARKS/ARGUMENTS
After the foregoing Amendment, claims 1, 3-6, 8, 9, 12-31, and 33-35 are
currently pending in this application. Claims 2, 7, 10, 11, and 32 were previously
canceled. Claims 1, 3, 4, 6, 30 and 35 are amended.

Claim Obiections

The Examiner objected to claim 30 due to an informality in the claim. Claim
30 has been amended, adopting the Examiner’s helpful suggestion. Withdrawal of
the objection to the claim 30 is therefore respectfully requested.

Claim Reiections - 35 US. C. S 101
Claims 1, 3-6, 8-9, 12-21, 23-31, and 33-35 are rejected under 35 U.S.C. § 101
as allegedly being directed to non-statutory subject matter.

Specifically, the

Examiner alleges that the surveillance system is directed toward a system that
could be carried out by a human being wherein the one or more cameras and image
processing system are performed by exemplary eyes and mental processing.
Applicant respectfully disagrees.
Section 101 provides that, “[w]hoever invents or discovers any new and useful
process, machine, manufacture, or composition of matter, or any new and useful
improvement thereof, may obtain a patent therefor, subject to the conditions and
requirements of this title.” 35 U.S.C. § 101. MPEP § 2106 provides that “[t]here are
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two criteria for determining subject matter eligibility

The claimed invention (1)

must be directed to one of the four statutory categories, and (2) must not be wholly
directed to subject matter encompassing a judicially recognized exception....”
A “machine” is a concrete thing, consisting of parts, or of certain devices and
combination of devices. Burr v. Duryee, 68 US. (1 Wall.) 531, 570, 17 L. Ed. 650
(1863). This includes every mechanical device or combination of mechanical powers
and devices to perform some function and produce a certain effect or result. Corning

v. Burden, 56 U.S. 252, 267, 14 L. Ed. 683 (1854).
Claim 1 is directed to a machine.

Specifically, claim 1 is directed to “[a]

surveillance system for detecting a foreign object, debris, or damage (FOD) on a

runway.” The surveillance system of claim 1 comprises one or more cameras and an
image processing system.

Applicant submits that claim 1 therefore satisfies the

first requirement of subject matter eligibility.
The second requirement asks, “[d]oes the claim wholly embrace a judicially
recognized exception, which includes laws of nature, physical phenomena, and
abstract ideas, or is it a particular practical application of a judicial exception?”
MPEP § 2106. The Examiner alleges that the claims wholly embrace the abstract
idea of “visually identifying foreign objects on a runway.” Applicant again
respectfully disagrees.
On its face, claim 1 is not drawn to any fundamental concept or abstract idea.
Claim 1 is directed to a specific machine for performing a specific foreign object
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detection process.

Alleging that claim 1 may monopolize the abstract idea of

“visually identifying foreign objects on a runway” would require one to read claim 1
turning a blind eye to each and every one of the additional features that provide
new and useful improvements to the technological field of foreign object detection.
Assuming, arguendo, that the claims are directed to an abstract idea (which they
are n_ot), they must then be analyzed to determine whether the elements of the
claim, considered both individually and as an ordered combination, are sufficient to
ensure that the claim as a whole amounts to significantly more than the exception
itself. Alice Corp. Pty. Ltd. V. CLS Bank Int’l, 573 US. _, 134 S. Ct. 2247, 2357
(2014).

The

Supreme

Court

has

identified

a

number

of considerations

for

determining whether a claim with additional elements amounts to significantly
more. For example, improvements to another technology or technical field may be
significantly more. See Diamond 0. Diehr,

450 US.

175,

177-78 (1981) (a

mathematical formula applied in a specific rubber molding process). Applying the
judicial exception with, or by use of, a particular machine may be significantly
more.

Bilski v. Kappos, 561 US. 593, 130 S. Ct. 3218, 3227 (2010). Effecting a

transformation or reduction of a particular article to a different state or thing may
be significantly more. Diehr, 450 US. at 184. Adding a specific limitation other than
what is well-understood, routine

and conventional in the

field,

or adding

unconventional steps that confine the claim to a particular useful application may
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be significantly more. Mayo Collaborative Servs. V. Prometheus Labs., Inc, 132 S.
Ct. 1289, 1299, 1302 (2012).

Claim 1, as amended, recites, in pertinent part:

one or more cameras for capturing electronic images of the
runway; and
an image processing system for detecting the FOD on the
runway based on adaptive image processing of the electronic
images captured by the cameras and for applying image
enhancement methods to enhance the captured electronic images,
wherein the image processing system is configured to subject the
captured electronic images to background learning, and generate a

composite background edge map during background learning, the
composite background edge map comprising an adaptive
background edge map, a previously learned and saved day or

night background edge map, and a seasonal marking map
generated for a particular season or weather condition,
wherein the surveillance system is adaptively operable for FOD
detection under both day and night ambient light conditions without
assisted illumination including infrared or laser illuminators,

wherein the image processing system is configured to generate
a robust edge map comprising
captured electronic images,

selected

pixels

from the

wherein the image processing system is configured to compare
the composite background edge map and the robust edge map,
and remove background edges to extract a suspected edge map
of FOD.

(Emphasis added). Each of the emphasized elements above add significantly more
to the abstract idea of “visually identifying foreign objects on a runway.”
The presence of “one or more cameras for capturing electronic images.”
and an image processing system configured to “generate a robust edge map
comprising selected pixels from the captured electronic images” in claim 1
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amounts to significantly more.

One or more cameras for capturing electronic

images are not commensurate with the eyes and memory capacity of a human
being. Pixels refer to the smallest addressable basic unit of color or grayscale in an
electronic image. No human eye and mind can capture electronic images and then
generate a robust edge map comprising selected pixels from the captured images.
Only a machine, such as the image processing system as claimed, is capable of such
a feat.

Moreover, it is clear from claim 1 that the image processing system is

effecting a transformation or reduction of a particular article (i.e., the captured
electronic images) to a different state or thing (i.e., a robust edge map comprising
selected pixels). See Diehr, 450 US. at 184.
In addition, no human is able to generate the other various edge maps
defined in claim 1 and subject them to a comparison to remove background edges
and to extract a suspected edge map of FOD. While it may be true that a human
mind is capable of complex computations and processing, such computations and
processing cannot be simply generalized into specific image processing actions such
as to generate edge maps, to compare them and to extract a specific suspected edge
map of FOD. A human mind operates far more differently.
Furthermore, “edge map” is a well-defined term in the field of image
processing and the generation of which clearly refers to a specific image processing

step. Such features are clear in the relevant technology and there is no uncertainty
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or possibility that such features could be regarded as simply an abstract idea that is
performed entirely in a human mind. Therefore, Claim 1 offers significantly more.
For at least the reasons provided above, Applicant believes claim 1 is directed
to patentable subject matter.
Claims 3-6, 8, 9, 12-31, and 33-35 are dependent upon claim 1, and Applicant

believes these claims are also directed to patentable subject matter at least by
virtue of their dependencies.

In view of the above, withdrawal of the 35 U.S.C. §

101 rejection is respectfully requested.

Claim Reiections - 35 US. C. S 103
Claims 1, 3-6, 8-9, 12-31, 33, and 35 are rejected under pre-AIA 35 U.S.C.
103(a) as allegedly being unpatentable over US. Patent No. 8,111,289 to Zruya et
al. (hereinafter “Zruya”) in view of US. Patent No. 6,917,309 to Nitzan et al.
(hereinafter “Nitzan”).

Claim 34 is rejected under pre-AIA 35 U.S.C. 103(a) as

allegedly being unpatentable over Zruya, in view of Nitzan, and further in view of
U.S. Patent No. 6,064,429 to Belk et al. (hereinafter “Belk”). Applicant respectfully

disagrees and traverses the rejection.
Claim 1 recites, in pertinent part:
wherein the image processing system is configured to subject the
captured electronic images to background learning, and generate a

composite background edge man during background learning,
the composite background edge map comprising an adaptive

background edge man. a previously learned and saved dav or
night background edge map, and a seasonal marking map
generated for a particular season or weather condition,
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wherein the image processing system is configured to generate
a robust edge map comprising selected pixels from the
captured electronic images,
wherein the image processing system is configured to compare
the composite background edge map and the robust edge map,
and remove background edges to extract a suspected edge map
of FOD.
(Emphasis added).

Neither Zruya, Nitzan, or Belk, alone or in any possible

combination, teach or suggest any device configured to perform the elements of
Claim 1 as emphasized above.
Zruya teaches

an image processing method that uses a “background

subtraction technique.” A “background subtraction” technique is n_ot the same as the

“edge detection” technique as claimed in claim 1.
Applicant

agrees

that,

“Zruya

fails

to

explicitly

The Examiner admits, and
disclose

the

composite

background map using edge detection and being a composite background edge
map, wherein the image processing system is configured to generate a robust edge
map from the captured images, wherein the image processing system in configured
to compare the composite background edge map and the robust edge map, and
remove background edges to extract a suspected map of FOD.” Office Action,
page 5. (Emphasis added).
Nitzan is cited as allegedly curing the deficiencies of Zruya.

Applicant

respectfully disagrees. Nitzan discloses that edge detection is employed to generate

edge extraction difference maps highlighting suspected foreign objects. Nitzan, Col.
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3, ll. 10—15. Details of Nitzan’s edge detection technique are disclosed at column 11,

lines 28—56 and at FIGS QB—QE.
In FIG. 9B of Nitzan, extraction of an airport travel surface, preferably by
frame segmentation, takes place. Nitzan, Col 11, ll. 11—14. Nitzan discloses that a
histogram is used in relation to the steps in Fig. 9B. ,Nitzan, Col 11, ll. 15-19.
Suspect areas on the aircraft travel surface are then. located by finding non-typical
airport travel surface pixels.

Nitzai’z,

accomplished, as shown in Fig.

Col.

11,

ll.

19-20.

This is preferably

Similarly, Nitzan discloses that local histograms

are generated and used in relation to the steps in Fig. 9C. Nitzan, Col. 11, ll. 21-24.
Turning to Fig. 9]) of Nitzan, edge detection is carried out in order to find
unexpected edges which may indicate the presence of foreign objects. Nitzan, Col.
11, ll. 31—34.

Detected edges are compared with corresponding expected edge

configurations. Nitzan, Col. 11, ll. 84—35. Additionally, the system analyzes detected

edges for relationships between edges or edge enclosed areas which together match
an expected edge configuration. Nitzan, Col. 11, ll. 39-42. A map is generated to
indicate the location of the non-matched, suspected detected edge and the extent to
which the suspect detected edge differs from a matching configuration in a
database. Nikon, Col. 11, ll. 44—49.

Turning to Fig 9E, Nitzan requires the correlation of the processes in Fig.
EBB—QC and 9D in order to determine whether a foreign object is deemed to have
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been located. Nitzon, Col. 11, ll. 50—56. This is preferably carried out by comparing
a histogram map with an edge map.

However, Nitzan does not teach or suggest at least the features of claim 1
directed to a, composite background edge map that is comprised of an adaptive
background edge map, a previously learned and saved. day or night background.
edge map, and a seasonal. marking map generated for a particular season or
weather condition as defined in claim 1.
in contrast, with the use of a composite background edge map, there is no
need to rely on histogram analysis, which is essential. in Nitzan for the detection of
F01). Histogram analysis undesirably requires more computation and is less
accurate in F01) detection. The features of claim 1 enable FOB detection based on
edge map analysis alone. Applying edge detection using the composite background
edge map also results in higher accuracy in FOB detection. The higher accuracy
comes about because the composite background edge map considers essentially all
the key factors affecting FOD detection accuracy such as background changes, day
and night changes, seasonal changes, and weather changes. On the other hand,
with reference to Fig. 9D, Nitzan carries out a conventional edge map matching
exercise, which does not involve use of a composite background edge map or any
further steps involving the composite background edge map.
In addition, Nitzan discloses use of multi-sensors to capture images of a
suspected FOD from different angles or different locations for analysis to verify
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presence of FOD by differentiating suspected foreign object from detected patterns
extending over the fields of View of the multi—sensors (such as skid marks). Nitzan,

Col. 12, ll. 38-47.

Like the various histogram analysis disclosed in Nitzan, such

multi—sensor analysis to verify the presence of FOB to improve detection accuracy
would not be required if edge detection for FOB detection is applied using a
composite background edge map. This is because the composite background. edge
map would have already taken into consideration the various background patterns
and markings (such as skid marks).
In conclusion, the use of the composite background edge map advantageously
removes the need for use of other POD detection or verification techniques in
existing technology such as histogram analysis to detect or verify presence of FOB
and use of multi—sensors to capture images of a suspected FUD from different angles
or different locations for analysis to verify presence of FOB. Sufficiently accurate
FOB detection can be provided with the use of the composite background edge map
as it considers essentially all the key factors affecting FOB accuracy.
For at least these reasons, Zruya and Nitzan, alone or in any combination,
fails to teach or suggest each and every element of claim 1. Belk was only cited with

reference to claim 34, however it to fails to teach or suggest each and every element
of claim 1, alone or in any combination with the other references of record.
Therefore, Applicant submits that claim 1 is allowable over the cited references of
record.
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Claims 3-6, 8, 9, 12-31, and 33-35 are dependent upon claim 1, and Applicant

believes these claims are allowable over the cited reference at least by virtue of
their dependencies.

Based on the arguments presented above, Withdrawal of the 35 U.S.C. § 103
rejection is respectfully requested.
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Conclusion
If the Examiner believes that any additional minor formal matters need to be
addressed in order to place this application in condition for allowance, or that a
telephonic interview will help to materially advance the prosecution of this
application, the Examiner is invited to contact the undersigned by telephone at the

Examiner's convenience.
In view of the foregoing, Applicant respectfully submits that the present
application is in condition for allowance and a notice to that effect is respectfully
requested.
Respectfully submitted,

Khien Meow David Chew

By_/Randolph J. Huis/_

Randolph J. Huis, Esquire
Registration No. 34,626
Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103-4009
RJH/dmm
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