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Claims 

1. An image processing method of detecting pupil information in an image processing device, 

the image processing method comprising: 

 acquiring image data; 

 detecting a face region including at least a part of a face of a person from the image data; 

 setting a first region used for detection of an eye of the person in the face region having 

been detected; 

 setting a second region estimated to include a pupil or an iris by narrowing the first region 

based on a predetermined criterion; 

 detecting pupil information indicating the pupil or the iris in the second region; and 

 outputting the pupil information having been detected, wherein the predetermined criterion 

is a criterion for removing, in the first region, a predetermined amount of area from a boundary side 

of the first region. 

 

2. An image processing method of detecting pupil information in an image processing device, 

the image processing method comprising: 

acquiring image data; 

detecting a face region including at least a part of a face of a person from the image data; 

setting a first region used for detection of an eye of the person in the face region having 

been detected; 

setting a second region estimated to include a pupil or an iris by narrowing the first region 

based on a predetermined criterion; 

detecting pupil information indicating the pupil or the iris in the second region; 

outputting the pupil information having been detected; and 

 detecting an outer corner of an eye and an inner corner of an eye from the face region 

having been detected, wherein 

 when the outer corner of the eye and the inner corner of the eye have been detected, 

 a region that surrounds the outer corner of the eye and the inner corner of the eye and is 

smaller than the first region set in a case of having failed to detect the outer corner of the eye and 

the inner corner of the eye is set as the first region in setting of the first region, and 

 the pupil information is detected in the first region in detection of the pupil information. 

 

3. The image processing method according to any one of claims 1 or 2, further comprising: 

 detecting a facial feature point from the face region having been detected; 

 detecting face orientation information indicating an orientation of a face of the person 

based on the facial feature point; 

 detecting eye gaze information indicating an eye gaze of the person based on the pupil 

information and the face orientation information having been detected; and 
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 outputting the eye gaze information having been detected. 

 

4. The image processing method according to claim 3, further comprising: 

 detecting at least one of an eyebrow and a corner of a mouth from the face region having 

been detected; and 

 estimating a degree of interest of the person based on the eye gaze information and at least 

one of a position of the eyebrow having been detected and a position of the corner of the mouth 

having been detected. 

 

5. The image processing method according to claim 4, further comprising: 

 estimating an expression of the person based on at least one of a position of the eyebrow 

having been detected and a position of the corner of the mouth having been detected; and 

 estimating a degree of interest of the person based on the eye gaze information and 

information indicating the estimated expression. 

 

6. The image processing method according to any one of claims 3 to 5, wherein the eye gaze 

information includes information indicating an eye gaze plane that is a region of a predetermined 

range with respect to an eye gaze point of the person on a predetermined target plane. 

 

7. The image processing method according to claim 1, wherein 

 the image data is captured by a visible light camera, and 

 the pupil information includes information indicating a center position of the iris and a size 

of the iris. 

 

8. The image processing method according to claim 1, wherein 

 the image data is captured by an infrared light camera, and 

 the pupil information includes at least one of information indicating a center position of the 

pupil and a size of the pupil and information indicating a center position of the iris and a size of the 

iris. 

 

9. The image processing method according to claim 8, wherein the image data is image data 

captured by an infrared light camera using infrared light in a predetermined second wavelength 

band in which a spectral intensity of sunlight is attenuated more than a predetermined first 

wavelength. 

 

10. The image processing method according to claim 1, further comprising detecting face 

orientation information indicating an orientation of a face of the person from the face region, 

 wherein in setting of the second region, 
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 as a rightward orientation degree of the face indicated by the face orientation information 

becomes greater, an exclusion width from a right boundary in the first region is made narrower and 

an exclusion width from a left boundary in the first region is made wider, and 

 as a leftward orientation degree of the face indicated by the face orientation information 

becomes greater, an exclusion width from a left boundary in the first region is made narrower and 

an exclusion width from a right boundary in the first region is made wider. 

 

11. An image processing device comprising: 

 an acquisition unit acquiring image data; 

 a face detection unit detecting a face region including an entire or part of a face of a person 

from the image data; 

 a first setting unit setting a first region used for detection of an eye of the person in the face 

region having been detected; 

 a second setting unit setting a second region estimated to include a pupil or an iris by 

narrowing the first region based on a predetermined criterion; and 

 a pupil information detection unit detecting pupil information indicating the pupil or the 

iris in the second region, and outputting the pupil information, wherein the predetermined criterion 

is a criterion for removing, in the first region, a predetermined amount of area from a boundary side 

of the first region. 

 

12. An image processing program for causing a computer to function as: 

 an acquisition unit acquiring image data; 

 a face detection unit detecting a face region including an entire or part of a face of a person 

from the image data; 

 a first setting unit setting a first region used for detection of an eye of the person in the face 

region having been detected; 

 a second setting unit setting a second region estimated to include a pupil or an iris by 

narrowing the first region based on a predetermined criterion; and 

 a pupil information detection unit detecting pupil information indicating the pupil or the 

iris in the second region, and outputting the pupil information, wherein the predetermined criterion 

is a criterion for removing, in the first region, a predetermined amount of area from a boundary side 

of the first region. 

 

13. An image processing device comprising: 

 an acquisition unit acquiring image data; 

 a face detection unit detecting a face region including an entire or part of a face of a person 

from the image data; 

 a first setting unit setting a first region used for detection of an eye of the person in the face 
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region having been detected; 

 a second setting unit setting a second region estimated to include a pupil or an iris by 

narrowing the first region based on a predetermined criterion; and 

 a pupil information detection unit detecting pupil information indicating the pupil or the 

iris in the second region, and outputting the pupil information, 

 wherein the first setting unit detects an outer corner of an eye and an inner corner of an eye 

from the face region having been detected, 

 when the outer corner of the eye and the inner corner of the eye have been detected, the 

first setting unit sets a region that surrounds the outer corner of the eye and the inner corner of the 

eye and is smaller than the first region set in a case of having failed to detect the outer corner of the 

eye and inner corner of the eye, as the first region, and 

 the pupil information detection unit detects the pupil information in the first region. 

 

14. An image processing program for causing a computer to function as: 

 an acquisition unit acquiring image data; 

 a face detection unit detecting a face region including an entire or part of a face of a person 

from the image data; 

 a first setting unit setting a first region used for detection of an eye of the person in the face 

region having been detected; 

 a second setting unit setting a second region estimated to include a pupil or an iris by 

narrowing the first region based on a predetermined criterion; and 

 a pupil information detection unit detecting pupil information indicating the pupil or the 

iris in the second region, and outputting the pupil information, 

 wherein the setting unit detects an outer corner of an eye and an inner corner of an eye 

from the face region having been detected, 

 when the outer corner of the eye and the inner corner of the eye have been detected, the 

first setting unit sets a region that surrounds the outer corner of the eye and the inner corner of the 

eye and is smaller than the first region set in a case of having failed to detect the outer corner of the 

eye and the inner corner of the eye, as the first region, and 

 the pupil information detection unit detects the pupil information in the first region. 

  


