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assisting the diagnosis of developmental disorder by
applying this technique, or the like, are proposed.
- . 14
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SURASEY

[00006] As described above, even with known techniques

for detecting a gaze point and techniques for assisting
diagnosis of a subject with developmental disorder, there
are further demands for a method for detecting with higher
accuracy.
[0007] In view of the above, it is an object of the
present invention to provide a detection apparatus and a
detection method capable of achieving improved detection
accuracy.
[0008] In one aspect, there is provided a detection
apparatus comprising:

a display;

an imaging unit configured to image a subject;

an eye gaze detector configured to detect an eye gaze
direction of the subject based on a captured image captured
by the imaging unit;

an output controller configured to display a
diagnostic image that includes a person image and a

geometric pattern image, onto the display; and
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CLAIMS

4 1g% A detection apparatus comprising:

a display; /

an imaging unit configured to image a subject; //

an eye gaze detector configured to detect an 9§e gaze
direction of the subject based on a captured imagé captured
by the imaging unit; '/

an output controller configured to disp%ﬁ& a
diagnostic image that includes a person imggé and a
geometric pattern image, onto the displayjﬁand

a gaze point detector configured tg/detect a first
gaze point as a gaze point of the subjéct in the person
image based on the eye gaze directigg; and configured to
detect a second gaze point as a gqie point of the subject
in a region that includes at least one of a center of a
geometric pattern, a characteriétic portion of the
geometric pattern, a portion/in which density of lines
forming the geometric pattgén is higher than other
portions, and a portion ;ﬁ which the geometric pattern
changes, in the geomety&é pattern image.

/‘/'/

2, The detection’ﬂﬁparatus according to claim 1,

wherein the géze point detector detects the first gaze
point as the gagé point of the subject in a region that

includes a fagé in the person image.

3 The qétection apparatus according to claim 1 or 2,
further,éémprising an evaluator configured to calculate an
evaluéﬂion value of the subject based on the first gaze
poiqt/and the second gaze point.

/

&f The detection apparatus according to claim 3,

/é wherein-the-evaluator-calculates an evaluation value

/
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/

of the subject based on at least one of a ratio of a couqﬁ/
value of the first gaze point to a count value of the ’/
second gaze point, a ratio of the count value of the gécond
gaze point to the count value of the first gaze poi9£} a
ratio of the count value of the first gaze point gdlcount
values of all gaze points used in evaluation, agd/a ratio
the count value of the second gaze point to thg"count

/

values of all the gaze points used in evaluapion.
/

B The detection apparatus according tg/élaim 1, further
comprising: /ﬁ

an illuminator that includes a liéht source to emit
light; /

a first calculator configure /to calculate a first
position representing a pupil cepfiter based on an image of
an eyeball of a subject, the iyége being captured by the
imaging unit with light bein?/emitted from the illuminator;

a second calculator configured to calculate a second
position representing a qﬁ%neal reflection center based on
the captured image of tpé eyeball; and

a third calculatqé configured to calculate a third
position representi§q/a corneal curvature center based on a
line that connectg/%he light source with the second
position,  /

wherein thé eye gaze detector detects an eye gaze of
the subject bééed on the first position and the third
position. ’/f

/
6. A detection apparatus comprising:

a8/ display;

an imaging unit configured to image a subject;

an eye gaze detector configured to detect an eye gaze

girection of thesubject based on a captured image captured

/
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by the imaging unit;

an output controller configured to display a
diagnostic image that includes a person image including a
face, and a geometric pattern image, onto the dispiay; and

a gaze point detector configured to detect /a first
gaze poiné as a gaze point of the subject, inga region that
includes a face in the person image, based oﬁ the eye gaze
direction, and configured to detect a secegnd gaze point as
a gaze point of the subject, in the geometric pattern

image.

7. A detection method comprising:

an eye gaze detection steg‘éf detecting an eye gaze
direction of a subject basedydh a captured image captured
by an imaging unit configugéd to image the subject;

an output control s;ﬁﬁ of displaying a diagnostic
image that includes a péfson image and a geometric pattern
image, onto a display; and

a gaze point détection step of detecting a first gaze
point as a gaze péint of the subject in the person image
based on the eyé‘gaze direction, and to detect a second
gaze point agﬁé gaze point of the subject in a region that
includes agfieast one of a center of a geometric pattern, a
charactepiétic portion of the geometric pattern, a portion
in whigﬁfdensity of lines forming the geometric pattern is
highgf than other portions, and a portion in which the
-geoﬁétric pattern—changes;—in—the-geometric pattern-image.

/
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CLAIMS

1. A detection apparatus comprising:

a display:;

an imaging unit configured to image a subject;

an eye gaze detector configured to detect an eye gaze
direction of the subject based on a captured image captured by the
imaging unit;

an output controller configured to display a diagnostic
image that includes a person image and a geometric pattern image,
onto the display:; and

a gaze point detector configured to detect a first gaze
point as a gaze point of the subject in the person image based on
the eye gaze direction, and configured to detect a second gaze
point as a gaze point of the subject in a region that includes at
least one of a center of a geometric pattern, a characteristic
portion of the geometric pattern, a portion in which density of
lines forming the geometric pattern is higher than other portions,
and a portion in which the geometric pattern changes, in the

geometric pattern image.

2. The detection apparatus according to claim 1,
wherein the gaze point detector detects the first gaze point
as the gaze point of the subject in a region that includes a face

in the person image.
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3. The detection apparatus according to claim 1 or 2, further
comprising an evaluator configured to calculate an evaluation value of

the subject based on the first gaze point and the second gaze point.

4. The detection apparatus according to claim 3,
wherein the evaluator calculates an evaluation value of the

subject hased on at least one of a ratio of a count value of the first
gaze point to a count value of the second gaze point, a ratio of the
count value of the second gaze point to the count value of the first
gaze point, a ratio of the count value of the first gaze point to count
values of all gaze points used in evaluation, and a ratio the count value
of the second gaze point to the count values of all the gaze points used

in evaluation.

5. The detection apparatus according to claim 1, further comprising:
an illuminator that includes a light source to emit light;

a first calculator configured to calculate a first position
representing a pupil center based on an image of an eyeball of a subject,
the image being captured by the imaging unit with light being emitted
from the illuminator;

a second calculator configured to calculate a second position
representing a corneal reflection center based on the captured image

of the eyeball; and
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a third calculator configured to calculate a third position
representing a corneal curvature center based on a line that connects
the light source with the second position,

wherein the eye gaze detector detects an eye gaze of the subject

based on the first position and the third position.

6. A detection method comprising:

an eye gaze detection step of detecting an eye gaze direction
of a subject based on a captured image captured by an imaging unit (102)
configured to image the subject;

an output control step of displaying a diagnostic image that
includes a person image and a geometric pattern image, onto a display
(101); and

a gaze point detection step of detecting a first gaze point as
a gaze point of the subject in the person image based on the eye gaze
direction, and to detect a second gaze point as a gaze point of the subject
in a region that includes at least one of a center of a geometric pattern,
a characteristic portion of the geometric pattern, a portion in which
density of lines forming the geometric pattern is higher than other
portions, and a portion in which the geometric pattern changes, in the

geometric pattern image.



