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tion along the depth direction in an optical coherent tomography (OCT) image are dis -
v closed to enhance observed morphological features. The methods and systems obtain
different OCT images of the target object under different reference path lengths, pro-
cess the different OCT images to obtain a derivative with respect to the signal path
length of image information of the different images, and processing the derivative to
~ extract improved image information of the target object. The derivatives may be in a
form related to a gradient value of the normalized OCT image intensity, or an attenu-
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

I:l Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international appllcatlon that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:’

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this 1ntemat10nal application, as follows:
see extra sheet

D As all required additional scarch fees were timely pald by the appllcant this international search report covers all searchable
claims. .
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2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not.invite payment of
additional fees. :

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. ﬁ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-10

Remark on Protest . D The additional search fees were accompanied by the applicant’s protest and, where apphcable the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the appllcable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-10, drawn to a method for extracting image information from images of a target object in an optical coherence
tomography (OCT) device to reduce an effect of a signal decay due to scattering of light in the target object.

Group Il, claims 11-15, drawn to a method for extracting image information from images of a target object in an OCT device to enhance
image information of boundaries of heterogeneous layers in the target object.

Group lll, claims 16-20, drawn to a method and device for processing OCT images to construct an OCT slope image of the target image.
Group IV, claims 21-23, drawn to an OCT device comprising an image processing device which reconstructs an OCT slope image
having improved image information of the target object from the derivatives with respect to the signal path length through all positions of
the denoised B-scan image. R :

Group V, claims 24-26, drawn to an OCT device comprising an image processing device which and reconstructs an enhanced OCT
slope image having improved image information of the target object from the enhanced attenuation coefficients through all position of the
averaged B-scan image.

The inventions listed as Groups |, II, IIl, IV and IV do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical
feature of the Group | invention: processing the derivative to extract improved image information of the target object to reduce an effect
of a signal decay due to scattering of light in the target object as claimed therein is not present in the invention of Groups I, lIl, IV or V.
The special technical feature of the Group Il invention: processing the derivative to extract improved image information of the target
cbject to enhance image information of boundaries of heterogeneous layers in the target object as claimed therein is not present in the
invention of Groups I, Ill, IV or V. The special technical feature of the Group Il invention: obtaining a gradient value of the normalized
OCT image intensity with respect to the z coordinate; and using gradient values of the normalized OCT image intensities at different
locations to construct an OCT slope image of the target image as claimed therein is not present in the invention of Groups |, II, IV or V.
The special technical feature of the Group IV invention: calculates iteratively derivatives with respect to the signal path length through all
positions of the denoised B-scan image; and reconstructs an OCT slope image having improved image information of the target object
from the derivatives with respect to the signal path length through all positions of the denoised B-scan image as claimed therein is not
present in the invention of Groups I, Il, lll or V.  The special technical feature of the Group V invention: iteratively calculates enhanced
attenuation coefficients through all position of the averaged B-scan image; and reconstructs an enhanced OCT slope image having
improved image information of the target object from the enhanced attenuation coefficients through all position of the averaged B-scan
image as claimed therein is not present in the invention of Groups I, II, Ill or V. '

Groups |, Il, ll, IV and V lack unity of invention because even though the inventions of these groups require the technical feature of an
optical coherence tomography imaging device and method, and an image processing device and method, this technical feature is not a
special technical feature as it does not make a contribution over the prior art in view of US 2012/0213423 A1 XU et al. 23 August 2012,
as Xu teaches an optical coherence tomography imaging devices and method (boosting learning algorithm trained to automatically
identify or segment features in a 30 OCT image, par. 8), and an image processing device and method (information processing
apparatus execute the methods (e.g., in the form of an algorithm) described, par. 20). :

Since none of the special technical features of the Group i, II, Ill, IV or V inventions are found in more than one of the inventions, unity of
invention is lacking.
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