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[Document Name| DESCRIPTION 

[Title of Invention] DIRECTION CONTROL DEVICE, DIRECTION 

CONTROL METHOD AND RECORDING MEDIUM 

[Technical Field] 

5 [0001] 

The disclosed subject matter relates to a direction control device 

and the like. In particular, the disclosed subject matter relates to the 

control of the photographing direction of a camera. 

[Background Art] 

10 [0002] 

Providing reduction in size and weight of cameras, various 

wearable cameras capable of photographing situations in hands-free 

manners have come. The wearable cameras include helmet-mounted 

wearable cameras, glasses-mounted wearable cameras, and additionally 

15 badge-mounted wearable cameras incorporated into recorders which are 

mounted on the chests of photographers. 

[0003] 

With regard to a data-processing device that manages the positions 

of plural cameras, PTL 1 describes a method for managing the position of 

20 each camera by recognizing image data captured by each camera. 

[0004] 

PTL 2 describes a method for determining a self-position by using a 

plane mirror in order to determine the direction of a robot. 

[Citation List] 

25 [Patent Literature] 

[0005] 

[PTL 1] International Publication No. WO 2008/087974 

[PTL 2] Japanese Patent Laid-Open No. 2013-139067 
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[Summary of Invention] 

[Technical Problem] 

[0006] 

With regard to the photographing direction of the camera when 

5 mounting the wearable camera, a helmet-mounted or glasses-mounted 

wearable camera may eliminate adjusting the photographing direction of 

the camera in case of re-mounting the wearable camera after adjusting the 

photographing direction of the camera. 

In contrast, the photographing direction of a badge-mounted 

10 wearable camera which is mounted on the chest, shoulder, or back may be 

changed from that in previous mounting due to variations in the body 

shapes of wearers, the deviations of mounting locations, or the like. 

Therefore, it is necessary to adjust the photographing direction of the 

camera while confirming an image capturcd by the camera with a monitor 

15 after the camera has been mounted. 

[0007] 

Therefore, to provide a technology for capable of setting the 

photographing direction of a camera to a predetermined direction when a 

terminal with the camera is mounted on a wearer. 

20 [0008] 

An object of the disclosed subject matter is to provide a technology 

for solving the problems described above. 

[Solution to Problem] 

[0009] 

25 A direction control device according to one aspect of the disclosed 

subject matter includes: camera means for acquiring an image captured by 

photographing a subject by a camera targeted for adjustment of a 

photographing direction; image-processing means for calculating a 

position of a first setting image that represents the subject in the captured 



image; posture detection means for detecting a difference between a 

position of a second setting image that represents the subject in a reference 

image registered in advance and the position of the first setting image; and 

camera control means for shifting the photographing direction of the 

5 camera based on the difference. 

[0010] 

A direction control method according to one aspect of the disclosed 

subject matter includes: acquiring an image captured by photographing a 

subject by a camera targeted for adjustment of a photographing direction; 

10 calculating a position of a first setting image that represents the subject in 

the captured image; detecting a difference between a position of a second 

setting image that represents the subject in a reference image registered in 

advance and the position of the first setting image: and shifting the 

photographing direction of the camera based on the difference. 

15 [0011] 

A recording medium according to one aspect of the disclosed 

subject matter storing a direction control program that causes a computer 

to execute: acquiring an image captured by photographing a subject by a 

camera targeted for adjustment of a photographing direction; calculating a 

20 position of a first setting image that represents the subject in the captured 

image; detecting a difference between a position of a second setting image 

that represents the subject in a reference image registered in advance and 

the position of the first setting image; and shifting the photographing 

direction of the camera based on the di f fere nee. 

25 [Advantageous Effects of Invention] 

[0012] 

In the disclosed subject matter, the photographing direction of a 

camera can be set to a predetermined direction when a terminal with the 

camera is mounted on a wearer. 
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[Brief Description of Drawings] 

[0013] 

Fig. 1 is a view illustrating an example of adjusting the 

photographing direction of a camera relating to a wearable terminal 

5 according to a first example embodiment. 

Fig. 2 is a block diagram illustrating a configuration of the 

wearable terminal according to the first example embodiment. 

Fig. 3 is a block diagram illustrating a configuration of an 

image-processing unit of the wearable terminal according to the first 

10 example embodiment. 

Fig. 4A is a view representing a position of a setting image 3 A in a 

captured image. 

Fig. 4B is a view representing a position of a setting image 3B in a 

reference image. 

15 Fig. 5 is a flowchart illustrating operation of the wearable terminal 

according to the first example embodiment. 

Fig . 6 is a view illustrating an example of adjusting a 

photographing direction of a camera relating to a wearable terminal 

according to a second example embodiment. 

20 Fig. 7 is a block diagram illustrating a con figuration of a wearable 

terminal according to a second example embodiment. 

Fig. 8 is a view illustrating a position of a face image in a captured 

image. 

Fig. 9 is a flowchart illustrating operation of the wearable terminal 

25 according to the second example embodiment. 

Fig. 10 is a view illustrating an example of adjusting a 

photographing direction of a camera relating to a wearable terminal 

according to a third example embodiment. 

Fig. 11 is a block diagram illustrating a configuration of a wearable 
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terminal according to the third example embodiment. 

Fig. 12 is a flowchart illustrating operation of the wearable 

terminal according to the third example embodiment. 

Fig. 13 is a block diagram illustrating a configuration of a wearable 

5 terminal according to a fourth example embodiment. 

Fig. 1 4 is a flowchart illustrating operation of the wearable 

terminal according to the fourth example embodiment. 

Fig. 1 5A is a top schematic view illustrating an example of 

mounting a front camera unit and a back camera unit of a wearable terminal 

10 according to a fifth example embodiment. 

Fig. 15B is a front schematic view illustrating an example of 

mounting the front camera unit of the wearable terminal according to the 

. fifth example embodiment. 

Fig. 1 5C is a back schematic view illustrating the example of 

15 mounting the front camera unit and the back camera unit of the wearable 

terminal according to the fifth example embodiment. 

Fig. 1 6 is a block diagram illustrating the configuration of the 

wearable terminal according to the fifth example embodiment. 

Fig. 17 is a block diagram illustrating a hardware configuration 

20 realized a processing unit or a control unit of the wearable terminal with a 

computer according to the first to fifth example embodiments. 

[ Description of Embodiments] 

[0014] 

Example embodiments of a direction control device of the disclosed 

25 subject matter will be described in detail with reference to the drawings. 

In each example embodiment, an example in which the direction control 

device is applied to a wearable terminal is described below. The 

directions of arrows illustrated in the block diagrams in the drawings are 

examples, and the directions of the signals between the blocks are not 
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limited thereto. 

[0015] 

(First Example Embodiment) 

Adjustment of the photographing direction of the camera of a 

5 wearable terminal will be described with reference to the drawings. Fig. 

1 is a view illustrating an example of adjusting the photographing direction 

of the camera relating to a wearable terminal according to the first example 

embodiment. 

[0016] 

10 For adjusting the photographing direction, a predetermined subject 

6 is first photographed by the camera (not illustrated) of the wearable 

terminal 10. Then, the camera unit of the wearable terminal 1 0 acquires 

an image captured by photographing the subject 6. In the captured image, 

the image portion of the subject 6 is referred to as a setting image. The 

15 setting image is used for setting the photographing direction of the camera 

to a predetermined direction. 

[0017] 

The image-processing unit of the wearable terminal 10 calculates 

the image position of a first setting image which represents the subject 6 in 

20 the acquired captured image. The posture detection unit of the wearable 

terminal 1 0 detects the di(Terence between the image position of a second 

setting image which represents the subject 6 in a reference image 

registered in advance and the position of the first setting image. 

[0018] 

25 The reference image is an image captured when the photographing 

direction of the camera of the wearable terminal 1 0 mounted on a wearer 2 

is a predetermined direction. 

[0019] 

Conditions for photographing the subject 6 are allowed to be 
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similar between the captured image and the reference image. For 

example, the position of the subject 6 photographed for acquiring the 

captured image and the reference image, the focal length of the lens of the 

camera, or the like is allowed to be the same. 

[0020] 

In the control of the camera of the wearable terminal 10, the 

photographing direction of the camera is controlled based on the detected 

difference. 

[0021] 

The configuration of the wearable terminal 10 will be described in 

detail below with reference to the drawings. Fig. 2 is a block diagram 

illustrating the configuration of the wearable terminal 10 according to the 

first example embodiment. As illustrated in Fig. 2, the wearable terminal 

10 includes a camera unit 11, an image-processing unit 12, a posture 

detection unit 13, and a camera control unit 14. 

[0022] 

The camera unit 11 of the wearable terminal 10 acquires an image 

captured by photographing the predetermined subject 6 by the camera (not 

illustrated). Then, the camera unit 11 notifies the image-processing unit 

12 of the captured image Sll. Unless otherwise noted, a wearable 

terminal includes a camera (not illustrated) in each example embodiment. 

In addition, the camera unit 11 includes a shift unit (not illustrated) for 

changing the photographing direction of the camera. 

[0023] 

The image-processing unit 12 of the wearable terminal 10 generates 

verification image information S1 2 based on the captured image S 1 1 and 

notifies the posture detection unit 13 of the verification image information 

S 1 2. Details on the verification image information S 1 2 will be described 

later. 
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[0024] 

Fig. 3 is a block diagram illustrating the configuration of the 

image-processing unit 12 of the wearable terminal 1 0. As illustrated in 

Fig. 3. the image-processing unit 12 includes a feature extraction unit 125, 

5 a feature verif'ication unit 126, a database 123, and a coordinate calculation 

unit 127. 

[0025] 

The feature extraction unit 1 25 of the image-processing unit 1 2 

extracts the feature amount of a setting image 3A based on the input 

10 captured image Sll. The feature extraction unit 1 25 notifies the 

coordinate calculation unit 1 27 of the input captured image Sll. For 

example, SIFT (Scale-Invariant Feature Transform) can be used in the 

extraction of the feature amount. Not on 1 y the SI FT described above but 

also another technique may be used in the extraction of the feature amount. 

15 [0026] 

In the database 1 23 of the image-processing unit 1 2, a setting image 

3B in the reference image and the feature amount of the setting image 3B 

are registered in advance. The reference image is an image captured 

when the photographing direction of the, camera of the wearable terminal 

20 10 mounted on a wearer is a predetermined direction. In the database 123, 

position information that represents the image position of the setting image 

3B in the reference image (hereinafter expressed as the position 

information of the setting image 3B) is also registered in advance. An 

example of the position information of the setting image 3B is the 

25 coordinate information of the setting image 3B in the reference image. 

[0027] 

The feature veri fi cat ion unit 1 26 of the image-processing unit 1 2 

verifies the feature amount of the setting image 3 A in the captured image 

extracted by the feature extraction unit 1 25 against the feature amount of 
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the setting image 3B registered in the database 123. The feature 

veri fi cat ion unit 1 26 noti fies the coordinate calculation unit 1 27 of the 

position information on the setting image 3B in the reference image 

registered in the database 123 when the setting image 3A in the captured 

5 image and the setting image 3 B in the reference image match with each 

other as a result of the veri fication. 

[0028] 

The coordinate calculation unit 1 27 of the image-processing unit 1 2 

calculates position information that represents the image position of the 

10 setting image 3A in the captured image (hereinafter expressing the position 

information of the setting image 3A) based on the captured image Sl l 

notified from the feature extraction unit 125. An example of the position 

information of the setting image 3 A calculated by the coordinate 

calculation unit 1 27 is coordinate information. 

15 [0029| 

Further, the coordinate calculation unit 1 27 noti fies the posture 

detection unit 1 3 of the position information of the setting image 3 A in the 

captured image and the position information of the setting image 3B in the 

reference image registered in the database 123. as the verification image 

20 information SI2. 

[0030] 

The posture detection unit 1 3 generates posture di[Terence 

information S 1 3 that represents the difference between the position of the 

setting image 3 A in the captured image and the position of the setting 

25 image 3 B in the reference image, based on the notified veri fication image 

information SI2, and notifies the camera control unit 1 4 of the posture 

difference information S13. Details on the posture di (Terence 

information S 1 3 will be described later. 

[0031] 
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Fig. 4A is a view representing the position of the setting image 3 A 

in the captured image, and Fig. 4B is a view representing the position of 

the setting image 3B in the reference image. Each of the setting image 

3 A in the captured image and the setting image 3 B in the reference image 

5 includes an image as a reference point. Such images as reference points 

are included in the setting images 3A and 3B, for example, by using an 

object with a predetermined color or shape as a subject. An image in 

which the color or shape of part of a subject is a reference point is also 

acceptable. 

10 [0032] 

Each of the position of the reference point of the setting image 3 A 

in the captured image illustrated in Fig. 4A and the position of the 

reference point of the setting image 3B in the reference image illustrated in 

Fig. 4B is represented as a point of intersection of a horizontal line 

15 (continuous line) and a vertical line (continuous line). In such a case, a 

point of intersection of a horizontal line (broken line) and a vertical line 

(broken line) in Fig. 4A indicates the position of the reference point of the 

setting image 3B. 

[0033] 

20 As illustrated in Fig. 4A. the position of the reference point of the 

setting image 3A in the captured image shifts horizontally 1 eft over a 

distance V 1 and vertically downward over a distance V2 compared with the 

position of the reference point of the setting image 3B in the reference 

image. 

25 [0034] 

The posture detection unit 1 3 generates the posture differenec 

information S 1 3 based on the position information of the reference point of 

the setting image 3B and the position information of the reference point of 

the setting image 3A. The posture difference information S 1 3 is, for 
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example, the horizontal shift distance V 1 and vertical shift distance V2 of 

the reference point. The horizontal shift distance V 1 and the vertical 

shift distance V2 can be determined from the coordinate information of the 

reference point of the setting image 3 A and the coordinate information of 

5 the reference point of the setting image 3B. 

[0035] 

Based on the posture difference information S13, the camera 

control unit 14 generates shift amount information such that the position of 

the reference point of the setting image 3 A in the captured image ( ! 
10 approaches the position of the reference point of the setting image 3 B in 

the reference image. Then, the camera control unit 1 4 notifies the shift 

unit (not illustrated) of the camera unit 1 1 of the shift amount information 

S14 to control the photographing direction of the camera. 

[0036] 

15 The operation of the wearable terminal 1 0 according to the first 

example embodiment wi 11 now be described with reference to the drawings. 

Fig. 5 is a fl owe hart illustrating the operation of the wearable terminal 1 0 

according to the first example embodiment. 

[0037] 

20 First, the camera unit 1 1 of the wearable terminal 1 0 acquires an 

image captured by photographing the predetermined subject 6 by the 

camera (step PI) and noti fies the image-processing unit 1 2 of the captured 

image Sll. Then, the image-processing unit 1 2 of the wearable terminal 

1 0 extracts the setting image 3 A from the captured image Sll, of which the 

25 notification has been provided, and calculates the position of the setting 

image 3A in the captured image (step P2). 

[0038] 

Specifically, the feature extraction unit 1 25 of the 

image-processing unit 1 2 extracts the feature amount of the setting image 
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3A from the captured image, and the feature verification unit 126 verifies 

the feature amount of the setting image 3B in the reference image 

registered in the database 123 in advance against the extracted feature 

amount of the setting image 3A. When the features of the images match 

5 with each other, the feature verification unit 126 notifies the coordinate 

calculation unit 127 of the verification results together with the position 

information of the setting image 3B in the reference image registered in the 

database 123 in advance. The coordinate calculation unit 127 calculates 

the position of the setting image 3A in the captured image and notifies the 

10 posture detection unit 13 of the position, together with the position 

information of the setting image 3B in the reference image, as the 

verification image information S12. 

[0039] 

The posture detection unit 13 detects the difference between the 

15 position of the setting image 3A in the captured image and the position of 

the setting image 3B in the reference image (step P3). When the 

difference is present (Yes in step P4), the posture detection unit 13 notifies 

the camera control unit 14 of the difference information between the 

positions of the setting image 3A and the setting image 3B as the posture 

20 difference information S13. Based on the posture difference information 

S13, the camera control unit 14 generates the shift amount information S14 

for a state in which the position of the reference point of the setting image 

3A in the captured image approaches the position of the reference point of 

the setting image 3B in the reference image. For example, when the 

25 position of the reference point of the setting image 3A is on the left side of 

the position of the reference point of the setting image 3B, the camera 

control unit 14 shifts the azimuth angle of the photographing direction of 

the camera to the left. The shift amount of the azimuth angle in this case 

is calculated by, for example, tan 01 = V1/V3, from the horizontal shift 
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distance VI of the reference point included in the posture difference 

information SI 3 and a distance V3 (not illustrated) between the camera and 

the reference point of the reference image. The distance V3 between the 

camera and the reference point of the reference image is the distance of a 

5 photographing position at the time of capturing the reference image. The 

distance V3 is acquired together with the position information of the 

reference image from the database 1 23. 

[0040] 

When the position of the reference point of the setting image 3 A is 

10 on the downside of the position of the reference point of the setting image 

3B, the camera control unit 1 4 shifts the elevation angle of the 

photographing direction of the camera downward. The shift amount of 

the elevation angle in this case is calculated by. for example, tan 02 = 

V2/V3. from the vertical shift distance V2 of the reference point included 

15 in the posture difference information S 1 3 and the distance V3 (not 

illustrated) between the camera and the reference point of the reference 

image. The camera control unit 1 4 noti fies the shift unit of the camera 

unit 1 1 of the shift amount information S 1 4 to control the photographing 

direction of the camera (step P 5). When the diffcrcnee is absent (No in 

20 step P4). the operation is ended. 

[0041] 

(Alternative Example of First Example Embodiment) 

In the first example embodiment, the example in which the feature 

extraction unit 1 25 of the image-processing unit 1 2 notifies the coordinate 

25 calculation unit 1 27 of the captured image S 1 1 is described. However. 

the first example embodiment is not limited thereto. For example, two of 

the feature extraction unit 1 25 and coordinate calculation unit 1 27 of the 

image-processing unit 1 2 may also be notified of the captured image S 1 1 

from the camera unit 1 1. in this case, the need for notifying the 
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coordinate calculation unit 127 of the captured image Sll from the feature 

extraction unit 125 of the image-processing unit 1 2 is eliminated. 

[0042] 

As above, the wearable terminal 10 of the first example 

embodiment enables the photographing direction of the camera in the 

camera unit to be set to a predetermined direction when the wearable 

terminal 10 is worn. 

[0043] 

The reason for this is because the wearable terminal 10 of the first 

example embodiment photographs the subject 6 by the camera, calculates 

the differences (horizontal direction: VI, vertical direction: V2) between 

the position of the setting image 3A in the captured image and the position 

of the setting image 3B in the reference image, and further shifts the 

photographing direction of the camera based on the calculated difference 

information such that the position of the setting image 3 A in the captured 

image approaches the position of the setting image 3B in the reference 

image. 

[0044] 

(Second Example Embodiment) 

A second example embodiment will now be described with 

reference to the drawings. The second example embodiment is an 

example in which a wearer is used as a subject for adjustment of the 

photographing direction of a camera. Fig. 6 is a view illustrating an 

example in which the photographing direction of the camera of a wearable 

terminal according to the second example embodiment is adjusted. As 

illustrated in Fig. 6. a wearer 2 stands in front of a mirror 4 and 

photographs a mirror image 2' of the wearer 2 in the mirror 4. by using a 

wearable terminal 20 mounted on the wearer 2 in order to allow the wearer 

2 with the wearable terminal 20 to be a subject. In the second example 
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embodiment, a face image of the mirror image 2' of the wearer 2 is used as 

a setting image in a captured image. Conditions for photographing the 

mirror image 2' are allowed to be similar between the captured image and a 

reference image. For example, the position of a subject 6 photographed 

5 for acquiring the captured image and the reference image, the focal length 

of the lens of the camera, or the like is allowed to be the same. 

[004 5] 

Fig. 7 is a block diagram illustrating the configuration of the 

wearable terminal 20 according to the second example embodiment. As 

10 illustrated in Fig. 7, the wearable terminal 20 includes a camera unit 1 1, an 

image-processing unit 22, a posture detection unit 23, and a camera control 

unit 14. In the wearable terminal 20 illustrated in Fig. 7, the same 

configurations as those of the wearable terminal 1 0 of the first example 

embodiment are denoted bv the same reference characters, and the detailed 

15 descriptions thereof are omitted. 

[00461 

First, the mirror image T of the wearer 2. reflected by the mirror 4. 

is photographed by the camera of the wearable terminal 20 targeted for 

adjustment of the photographing direction thereof. The camera unit 1 1 of 

20 the wearable terminal 20 acquires the captured image and noti fies the 

image-processing unit 22 of the image of the mirror image 2' as the 

captured image Sll. 

[0047] 

A face deteetion unit 1 2 1 in the image-processing unit 22 detects 

25 the face image of the wearer 2 from the captured image Sll. The face 

detection unit 1 2 1 notifies a face verification unit 1 22 of the detected face 

image. A known technology for detecting a face area can be applied to 

the detection of the face image. In addition, the face detection unit 1 2 1 

notifies a face coordinate calculation unit 124 of the captured image Sll. 
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[0048] 

The face verification unit 122 of the image-processing unit 22 

verifies a face image of the wearer 2, registered in a database 1 23 A in 

advance, against the face image detected by the face detection unit 121. 

5 in the verification of the face image, the feature amount of the face image 

is extracted using SIFT to verifv the face image, for example, as described 

in the first example embodiment. In this case, the extraction of the 

feature amount of the face image in the captured image is performed in the 

face detection unit 121 or the face verification unit 122. In addition to 

10 the face image of the wearer 2, registered in advance, the feature amount 

data of the face image is registered in the database 1 23 A in the case of the 

verification using the feature amount of the face image. 

[0049] 

The face image detected by the face detection is reversed 

15 horizontally with respect to an actual face image of the wearer 2 because of 

being an image captured by photographing the mirror image 2', reflected by 

the mirror 4, by the camera. Therefore, the face image of the wearer 2. 

registered in the database 1 23 A of the image-processing unit 22, is also 

regarded as the face image of the mirror image 2' of the wearer 2. 

20 [0050] 

Conditions for photographing the mirror image 2' of the wearer 2 

are allowed to be similar between photographing for adjusting the 

photographing direction of the camera and photographing for registration 

in the database. For example, the photographing position of the mirror 

25 image 2', the focal length of the lens of the camera, or the like is allowed 

to be the same. 

[0051| 

The position information of the face image of the mirror image 2' of 

the wearer 2 is registered in the database 1 23A of the image-processing 
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unit 22. The face image of the mirror image 2' of the wearer 2 is a face 

image in an image (hereinafter expressed as a reference image) captured 

when the photographing direction of the camera is a predetermined 

direction. With regard to the position information of the face image in 

5 the reference image, for example, a rectangle is formed around the face of 

the wearer 2 in the face image, and the coordinates of the corners of the 

rectangular are regarded as the position information of the face image. 

Figures formed around the face of the wearer 2 in order to specify the 

position information of the face image may have shapes of a circle or a 

10 polygon in addition to the rectangle. In addition, identification 

information for identifying the wearer 2 and wearer information including 

the height data of the wearer 2 are registered in the database 123A. The 

identification information is, for example, an arbitrary character string 

assigned to each wearer. 

15 [0052] 

When the detected face image and the face image registered in the 

database 1 23 A match with each other, the face veri fication unit 1 22 sends 

the position information of the face image in the reference image and the 

wearer information to the face coordinate calculation unit 1 24. 

20 [0053] 

Then, the face coordinate calculation unit 1 24 of the 

image-processing unit 22 calculates the position information of the face 

image in the captured image of which the noti fication has been provided 

from the face detection unit 121. With regard to the position information 

25 of the face image in the captured image, a rectangle is formed around the 

face of the wearer 2, and the coordinates of the corners of the rectangle are 

regarded as the position information of the face image, like the position 

information of the face image in the above-described reference image. 

[0054] 
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Fig. 8 is a view illustrating the position of the face image in the 

captured image of the mirror image 2'. As illustrated in Fig. 8, the 

position of the face image V in the captured image is defined by the 

distance (horizontal direction: V4, vertical direction: V5) between the 1 eft 

5 or top edge of the captured image and the rectangular image based on the 

coordinates of the rectangle formed around the face image. The face 

coordinate calculation unit 1 24 sends verification image information S22 

including the position information of the face image in the captured image, 

the position information of the face image in the reference image, and the 

10 wearer information to the posture detection unit 23. 

[0055] 

The posture detection unit 23 generates posture difference 

information S13 that represents the differencc between the position of the 

face image in the captured image and the position of the face image in the 

15 reference image based on the position information of the face image in the 

captured image and the position information of the face image in the 

reference image. 

[0056] 

Further, the posture detection unit 23 includes the function of 

20 generating correction information that is reflective of camera position 

information associated with the height of the wearer 2, in addition to the 

function of generating the posture difference information S 1 3 that 

represents the difference between the positions of the face images in the 

captured image and the reference image. 

25 [0057] 

The photographing direction of the camera based on the posture 

difference information S 1 3 becomes a direction toward the face of the 

wearer 2. reflected by the mirror 4. when the photographing direction of 

the camera is adjusted using the face image of the wearer 2, reflected by 
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the mirror 4, like the second example embodiment, as illustrated in Fig. 6. 

For example, when the height of the wearer 2 is 200 cm. the position of the 

camera mounted on the wearer 2 is at a height of 180 cm, and therefore, it 

is difficult to allow a subject closer to the feet to be included in the 

5 captured image. In contrast, when the height of the wearer 2 is 1 40 cm, 

the position of the camera is at a height of 1 20 cm, and it is difficult to 

allow an upper part of the subject to be included in the captured image. 

Therefore, it is necessary to make a correction for the elevation angle of 

the photographing direction of the camera, reflective of the height of the 

10 wearer 2 on which the wearable terminal 20 is mounted. 

[0058] 

A camera posture calculation unit 131 in the posture detection unit 

23 calculates correction information on the photographing direction of the 

camera, reflective of the height of the wearer 2, based on the camera 

15 position information registered in a camera posture database 1 32 in the 

posture detection unit 23. Then, the camera posture calculation unit 1 3 1 

adds the correction information to the posture di fference information S 1 3 

and noti fies the camera control unit 1 4 of thus obtained posture difference 

information. As the camera position information, camera position 

20 information corresponding to the wearer is read from the camera posture 

database 1 32 by using the identification information included in the wearer 

information. 

[0059] 

The camera control unit 1 4 controls the photographing direction of 

25 the camera based on: the posture dif f erence information S 1 3 that is 

calculated in the posture detection unit 23 and that represents the 

di fference between the positions of the face images in the captured image 

and the reference image; and the correction information based on the 

camera position information. 



20 
[0060] 

The operation of the wearable terminal 20 according to the second 

example embodiment will now be described with reference to the drawings. 

Fig. 9 is a flowchart illustrating the operation of the wearable terminal 20 

5 according to the second example embodiment. 

[0061] 

First, the camera unit 11 of the wearable terminal 20 acquires the 

image captured by photographing the mirror image T of the wearer 2. 

reflected by the mirror 4, bv the camera (step P 1 1) and noti fies the 

10 image-processing unit 22 of the captured image Sll. Then, the 

image-processing unit 22 of the wearable terminal 20 detects the face 

image of the wearer 2 from the captured image Sll of which the 

noti fication has been provided (step P1 2) and calculates the position of the 

face image in the captured image. 

15 [0062] 

Specifically, the face detection unit 1 2 1 of the image-processing 

unit 1 2 detects the face image from the captured image (step P 12), and the 

face verification unit 122 verifies the face image stored in the database 

1 23A in advance against the extracted face image (step P13). The 

20 process of the face verification unit 1 22 returns to step P I 1 when the face 

images do not match with each other (No in step P1 4). When the face 

images match with each other (Yes in step P 14). the face verification unit 

1 22 sends the position information of the face image in the reference image 

and the wearer information, registered in the database 1 23A, to the face 

25 coordinatc calculation unit 1 24. 

[0063] 

The face coordinate calculation unit 1 24 calculates the position of 

the face image in the captured image (step P 1 5) and sends the wearer 

information, together with the position information of the face image in the 
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reference image, to the posture detection unit 23. 

[0064] 

The posture detection unit 23 confirms whether the difference 

between the positions of the face image in the captured image and the face 

image in the reference image is present (step P16). When the difference 

between the positions is present (Yes in step P16), the posture difference 

information is sent to the camera control unit 14. Based on the posture 

difference information, the camera control unit 14 gives an instruction to a 

shift unit (not illustrated) of the camera unit 11 to control the 

photographing direction of the camera (step P17). 

[0065] 

The wearable terminal 20 repeats step P11 to step P 1 7 until the 

difference between the positions of the face image in the captured image 

and the face image in the reference image becomes absent. When the 

di fference between the positions of the face images becomes absent (No in 

step P16), the photographing direction of the camera is controlled based on 

the correction information (step P18). 

[0066] 

(Alternative Example of Second Example Embodiment) 

In the second example embodiment, the example in which the face 

detection unit 1 2 1 of the image-processing unit 22 noti fies the face 

coordinate calculation unit 1 24 of the captured image SI 1 is described. 

However, the second example embodiment is not limited thereto. For 

example, two of the face detection unit 1 2 1 and face coordinate calculation 

unit 1 24 of the image-processing unit 22 may also be notified of the 

captured image S 1 1 from the camera unit I 1. In this case, the need for 

noti fving the face coordinate calculation unit 1 24 of the captured image 

S 1 1 from the face detection unit 1 2 1 of the image-processing unit 22 is 

eliminated. 
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[0067] 

As above, the wearable terminal 20 of the second example 

embodiment enables the photographing direction of the camera in the 

camera unit to be set to a predetermined direction, like the first example 

5 embodiment. The reason for this is because the wearable terminal 20 of 

the second example embodiment photographs the mirror image 2' of the 

wearer 2 by the camera, calculates the difference (horizontal direction: V4, 

vertical direction: V5) between the position of the face image in the 

captured image and the position of the face image in the reference image, 

10 and further shifts the photographing direction of the camera based on the 

calculated difference information such that the position of the face image 

in the captured image approaches the position of the face image in the 

reference image. 

[0068] 

15 In addition, the wearable terminal of the second example 

embodiment enables the photographing direction of the camera to be 

controlled based on the camera position information associated with the 

height of the wearer 2. Because the data of the wearer 2 is read from the 

database 123A when the face images match with each other as a result of 

20 the verification of the face images, the protection of personal information 

is also facilitated. 

[0069] 

(Third Example Embodiment) 

A third example embodiment will now be described with reference 

25 to the drawings. The third example embodiment is an example in which a 

two-dimensional bar code is used for a subject for adjustment of the 

photographing direction of a camera. In the descriptions of the third 

example embodiment, the same configurations as those of the first example 

embodiment are denoted by the same reference characters, and the detailed 
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descriptions thereof are omitted. 

[0070] 

Fig. 10 is a view illustrating an example in which the 

photographing direction of the camera of a wearable terminal according to 

5 the third example embodiment is adjusted. The camera (not illustrated) 

of the wearable terminal 30 mounted on a wearer 2 is a camera targeted for 

adjustment of the photographing direction thereof. The two-dimensional 

bar code 5 is photographed by the camera of the wearable terminal 30. 

[0071] 

10 Fig. 11 is a block diagram illustrating the configuration of the 

wearable terminal 30 according to the third example embodiment. As 

illustrated in Fig. 1 1, the wearable terminal 30 includes a camera unit 11, 

an image-processing unit 32. a posture detection unit 1 3. and a camera 

control unit 1 4. 

15 [0072] 

The camera unit 1 1 of the wearable terminal 30 acquires an image 

captured by photographing the two-dimensional bar code 5 and noti fies the 

image-processing unit 32 of the captured image Sll. 

[0073] 

20 The image-processing unit 32 of the wearable terminal 30 generates 

image information S32 from the input captured image S I 1 and notifies the 

posture detection unit I 3 of the image information S32. Specifically, the 

image-processing unit 32 includes information extraction unit 1 28 and 

coordinate calculation unit 129. 1 he information extraction unit 1 28 

25 extracts bar code in formation from an image of the two-dimensional bar 

code 5 in the input captured image Sll. The bar code information of the 

two-dimensional bar code 5 includes the information of the size of the 

two-dimensional bar code 5 and the instal lation position (height) of the 

two-dimensional bar code 5. 
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[0074] 

The coordinate calculation unit 129 calculates the position 

information of the two-dimensional bar code in the captured image and 

notifies the posture detection unit 1 3 of the position information, together 

5 with the bar code information, as the image information S32. The 

position information of the two-dimensional bar code can be defined by the 

coordinates of the image of the two-dimensional bar code in the captured 

image and bv the respective distances (horizontal direction and vertical 

direction) between the 1 eft and top edges of the captured image and the 1 eft 

10 and top edges of the image of the two-dimensional bar code. 

[0075] 

The posture detection unit 1 3 of the wearable terminal 30 generates 

posture difference information S 1 3 from the image position of the 

two-dimensional bar code in the captured image and the bar code 

15 information based on the input image information S32 and notifies the 

camera control unit 1 4 of the posture di fference information S 1 3. 

[0076] 

Based on the posture di fference information S13, the camera 

control unit 1 4 of the wearable terminal 30 instructs the camera unit 1 1 

20 such that the position of a setting image 3A in the captured image 

approaches the position of a setting image 3B in a reference image to 

control the photographing direction of the camera. 

[0077] 

The operation of the wearable terminal 30 according to the third 

25 example embodiment will now be described with reference to the drawings. 

Fig. 12 is a flowchart illustrating the operation of the wearable terminal 30 

according to the third example embodiment. The same operations of the 

third example embodiment as those of the first example embodiment are 

denoted by the same reference characters, and the detailed descriptions 



25 
thereof are omitted. 

[0078] 

The image-processing unit 32 of the wearable terminal 30 acquires 

the captured image of the two-dimensional bar code (step P21). The 

5 information extraction unit 1 28 detects the two-dimensional bar code 5 

from the input captured image SI 1 (step P22) and extracts the bar code 

information of the two-dimensional bar code 5 (step P23). The bar code 

information includes the information of the size of the two-dimensional bar 

code and the installation height of the two-dimensional bar code. 

10 [0079] 

The coordinate calculation unit 1 29 calculates the position of the 

two-dimensional bar code image from the two-dimensional bar code image 

in the captured image S 1 1 (step P24). The coordinate calculation unit 

1 29 noti fies the posture detection unit 1 3 of the calculated position 

15 information of the two-dimensional bar code image. 

[0080] 

A camera posture calculation unit 131 in the posture detection unit 

I 3 calculates posture difference information from the position information 

of the two-dimensional bar code image as well as the size of the 

20 two-dimensional bar code and the installation height of the 

two-dimensional bar code, included in the bar code information. 

[0081] 

Based on the posture difference information calculatcd in the 

posture detection unit 1 3. the camera control unit 14 controls a camera 

25 shift amount for instructing a shift unit (not illustrated) in the camera unit 

II to eliminate a direction deviation to control the photographing direction 

of the camera of the camera unit 11 (step P26). 

[0082] 

As above, the wearable terminal 30 according to the third example 
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embodiment enables the photographing direction of the camera in the 

camera unit to be set to a predetermined direction, like the third example 

embodiment. 

[0083] 

5 In accordance with the wearable terminal 30 according to the third 

example embodiment, the information of the installation height or size of 

the two-dimensional bar code can be obtained from the photographed 

two-dimensional bar code, and therefore, the storage capacity of the 

database can be reduced. 

10 |0084| 

(Fourth Example Embodiment) 

A fourth example embodiment wi 11 now be described with reference 

to the drawings. In the descriptions of the fourth example embodiment, 

the same configurations as those of the first example embodiment are 

15 denoted by the same reference characters, and the detailed descriptions 

thereof are omitted. 

[0085] 

Fig. 13 is a block diagram illustrating the configuration of a 

wearable terminal 40 according to the fourth example embodiment. As 

20 illustrated in Fig. 13, the wearable terminal 40 includes a camera unit 11, 

an image-processing unit 1 2, a posture detection unit 1 3. a camera control 

unit 1 4. and a sensor unit 1 5. 

[0086] 

The sensor unit 1 5 of the wearable terminal 40 is mounted on the 

25 camcra unit 11 and has the function of storing the photographing direction 

of a camera after the photographing direction of a camera has been 

controlled bv the camera unit 1 1. Specifically, the sensor unit 1 5 

includes a triaxial gyro sensor or a 6-axis sensor. In the wearable 

terminal 40, a direction toward which the gyro sensor is directed can be 
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registered as the adjusted photographing direction of the camera by 

determining the photographing direction of the camera by the camera 

control unit 14 and by then activating the gyro function of the sensor unit 

15. 

5 [0087] 

For example, when the photographing direction of the camera of the 

wearable terminal 40 deviates due to the motion of a wearer, the wearable 

terminal 40 can correct the photographing direction of the camera without 

re-capturing a predetermined image by using the direction information of 

10 the gyro sensor of the sensor unit 15. The sensor unit 15 of the fourth 

example embodiment can be applied to all of the first example embodiment 

to the third example embodiment. 

[0088] 

The operation of the wearable terminal 40 according to the fourth 

15 example embodiment will now be described with reference to the drawings. 

Fig. 14 is a flowchart illustrating the operation of the wearable terminal 40 

according to the fourth example embodiment. In the following 

description, the descriptions of the same operations as those of the first 

example embodiment are omitted. 

20 [0089] 

The posture detection unit 13 confirms whether a difference is 

present between the positions of a setting image 3A in a captured image 

and a setting image 3B in a reference image. When the difference 

between the positions is present (Yes in step P34), the posture detection 

25 unit 13 calculates posture difference information S13 and notifies the 

camera control unit 14 of the posture difference information S13. Based 

on the posture difference information calculated in the posture detection 

unit 13, the camera control unit 1 4 gives an instruction (shift amount 

information S14) to the camera unit 1 1 (step P35) to control the 
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photographing direction of the eamcra. When the difference between the 

positions is absent (No in step P34), the gyro function of the sensor unit 1 5 

is activated, and the photographing direction of the camera in a state in 

which the di fference between the positions is absent is stored as the initial 

5 direction of the gyro sensor (step P36). 

[0090] 

After the adjustment of the photographing direction of the camera 

by the posture detection unit 1 3, the sensor unit 15 confirms whether the 

difference between the photographing direction of the camera and the 

10 initial direction of the gyro sensor is present (step P3 7). When the 

difference between the directions is present (Yes in step P37). the sensor 

unit 1 5 calculates direction di fference information (angular di fference) 

between the photographing direction and the initial direction and notifies 

the camera control unit 1 4 of the direction difference information. Based 

15 on the direction difference information, the camera control unit 1 4 

generates the shift amount information S14 to eliminate the direction 

difference and gives an instruction to the camera unit 1 1 to re-control the 

photographing direction of the camera (step P3 8). 

[0091] 

20 As above, the wearable terminal 40 according to the fourth example 

embodiment enables the photographing direction of the camera in the 

camera unit to be set to a predetermined direction, like the first example 

embodiment. In addition, the wearable terminal 40 according to the 

fourth example embodiment enables the photographing direction of the 

25 camera to be corrected without re-capturing a predetermined image. 

[0092] 

(Fifth Example Embodiment) 

A fifth example embodiment, will now be described with reference 

to the drawings. The fifth example embodiment is an example in which a 
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wearable terminal controls two camera units. Fig. 1 5A is a top schematic 

view illustrating an example in which the front camera unit and back 

camera unit of the wearable terminal are mounted. Fig. 1 5B is a front 

schematic view i 11ustrating an example in which the front camera unit of 

5 the wearable terminal is mounted. Fig. 1 5C is a back schematic view 

illustrating an example in which the front camera unit and back camera unit 

of the wearable terminal are worn. 

[0093] 

As illustrated in Figs. 1 5A to C, the front camera unit 1 6 of the 

10 wearable terminal is mounted on the right shoulder of a wearer 2, and the 

back camera unit 17 is mounted on the upper portion of the back. The 

photographing direction of the camera of the front camera unit 16 is a 

direction in which the wearer 2 photographs from the front, and the 

photographing direction of the camera of the back camera unit 17 is a 

15 direction in which the wearer 2 photographs from the back. In other 

words, the photographing directions of the cameras of the front camera unit 

1 6 and the back camera unit 1 7 are opposite in direction to each other. 

The elevation angles of the photographing direction of the camera of the 

front camera unit 1 6 and the photographing direction of the camera of the 

20 back camera unit 1 7 are respectively symmetric with respect to the 

horizontal plane. 

[0094] 

Fig. 16 is a block diagram illustrating the configuration of the 

wearable terminal according to the fifth example embodiment. With 

25 regard to the configuration of the wearable terminal 50 according to the 

fifth example embodiment in Fig. 1 6. the same configurations as those of 

the wearable terminal 1 0 according to the first example embodiment are 

denoted by the same reference characters, and the detailed descriptions 

thereof are omitted as appropriate. 
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[0095] 

The wearable terminal 50 according to the fifth example 

embodiment includes the front camera unit 1 6. an image-processing unit 1 2. 

a posture detection unit 13, a camera control unit 1 8, and the back camera 

5 unit 17. The back camera unit 1 7 includes a camera (not illustrated) and 

a shift unit (not illustrated) for changing the photographing direction of the 

camera. 

[0096] 

The front camera unit 1 6 of the wearable terminal 50 of the fi fth 

10 example embodiment acquires an image captured by photographing a 

predetermined subject by the camera (not illustrated). Then, the front 

camera unit 16 noti fies the image-processing unit 12 of the captured image 

Sll. The i mage-processing unit 1 2 of the wearable terminal 50 generates 

verification image information S 1 2 based on the captured image S 1 1 and 

15 notifies the posture detection unit 1 3 of the verification image information 

S 1 2. The configuration and operation of the posture detection unit 1 3 are 

the same as those of the wearable terminal 1 0 according to the first 

example embodiment, and therefore, the detailed descriptions thereof are 

omitted. Like the wearable terminal 1 0 of the first example embodiment. 

20 the posture detection unit 1 3 sends generated posture difference 

information S 1 3 to the camera control unit 1 8. 

[0097] 

Based on the posture difference information SI 3. the camera 

control unit 1 8 of the wearable terminal 50 gives an instruction to the front 

25 camera unit 1 6 to control the photographing direction of the camera. 

Further, the camera control unit 1 8 instructs the back camera unit 1 7 to be 

set to be opposite in direction to the photographing direction of the front 

camera unit 1 6 to control the photographing direction of the camera. The 

back camera unit 1 7 may be controlled simultaneously with or after the 
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control of the front camera unit 1 6. 

[0098] 

In the fifth example embodiment described above, the example of 

application to the wearable terminal of the first example embodiment is 

5 described. However, application to the wearable terminals according to 

the second to fourth example embodiments is also acceptable. 

[0099] 

In addition to the effects of the first example embodiment, the 

photographing direction of a camera in another camera unit can be easily 

10 adjusted according to the fifth example embodiment, as described above. 

The reason for this is because the adjustment of the photographing 

direction of the other camera is allowed to be reflective of a symmetry 

property between the photographing direction of the camera of the front 

camera unit 1 6 and the photographing direction of the camera of the back 

15 camera unit 1 7. 

[0100] 

As above, the wearable terminal 50 according to the fifth example 

embodiment enables the photographing direction of the camera in the 

camera unit to be set to the predetermined direction, like the first example 

20 embodiment. 

[0101] 

In addition, the wearable terminal according to the fifth example 

embodiment enables the photographing direction of the camera of the back 

camera unit 1 7 to be adjusted by giving an instruction that the 

25 photographing direction of the camera of the back camera unit 1 7 is set to 

be opposite in direction to the photographing direction of the front camera 

unit 1 6 to control the back camera unit 1 7. 

[0102] 

(Hardware Configuration) 
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Fig. 17 is a view illustrating a hardware configuration in which 

each control unit or each processing unit of the wearable terminals 10, 20, 

30, 40, and 50 according to the first to fifth example embodiments is 

implemented by a computer device. 

5 [0103] 

As illustrated in Fig. 17, each control unit or each processing unit 

of the wearable terminals 10, 20, 30, 40, and 50 includes a CPU (Central 

Processing Unit) 901 and a communication I/F (communication interface) 

902 for network connection. Each control unit or each processing unit of 

10 the wearable terminals 10, 20, 30, 40, and 50 further includes a memory 

903 and a storage device 904 such as a hard disk in which a program is 

stored. In addition, the CPU 901 is connected to an input device 905 and 

an output device 906 via a system bus 907. 

[0104] 

15 The CPU 901 runs an operating system to control the wearable 

terminals according to the first to fifth example embodiments. In 

addition, the CPU 901 read, for example, programs and data from a 

recording medium mounted in a drive device to the memory 903. 

[0105] 

20 In addition, the CPU 901 has, for example, the function of 

processing an information signal input from each function unit in each 

example embodiment and executes processing of various functions based 

on the programs. 

[0106] 

25 The storage device 904 is, for example, an optical disk, a flexible 

disk, a magneto-optical disk, an external hard disk, a semiconductor 

memory, or the like. A storage medium in part of the storage device 904 

is a non-volatile storage device, in which the programs are stored. The 

programs may also be downloaded from an external computer that is 
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connected to a communication network and is not illustrated. 

[0107] 

The input device 905 is implemented by, for example, a mouse, a 

keyboard, a touch panel, or the like, and is used for input manipulation. 

5 [0108] 

The output device 906 is implemented by, for example, a display, 

and is used to output and confirm information or the like processed by the 

CPU 901. 

[0109] 

10 As above, each example embodiment is implemented by the 

hardware configuration illustrated in Fig. 1 7. However, each 

implementation unit included in the wearable terminals 10, 20, 30, 40, and 

50 is not particularly limited. In other words, the wearable terminals may 

be implemented by one device obtained by physical linking or may be 

15 implemented by plural devices which are two or more physically separated 

devices that are wired or wirelessly connected. 

[0110] 

The disclosed subject matter is described above with reference to 

the example embodiments (and examples). However, the disclosed 

20 subject matter is not limited to the example embodiments (and examples) 

described above. Various modifications that can be understood by a 

person skilled in the art can be made to the constitutions and details of the 

disclosed subject matter within the scope of the disclosed subject matter. 

[0111] 

25 This application claims priority based on Japanese Patent 

Application No. 20 1 4-245098, which was filed on December 3. 20 1 4, and 

of which the entire disclosure is incorporated herein. 
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CLAIMS 

[Claim 1] 

A direction control device comprising: 

5 camera means for acquiring an image captured by photographing a 

subject bv a camera targeted for adjustment of a photographing direction; 

image-processing means for calculating a position of a first setting 

image that represents the subject in the captured image; 

posture detection means for detecting a di fference between a 

10 position of a second setting image that represents the subject in a reference 

image registered in advance and the position of the first setting image; and 

camera control means for shifting the photographing direction of 

the camera based on the difference. 

[Claim 2] 

15 The direction control device according to c 1 aim 1, 

wherein the image-processing means comprises: 

feature extraction means for extracting a feature amount from the 

captured image; 

a database in which the setting image is stored; 

20 feature verification means for verifying the setting image stored in 

the database against the image feature extracted in the feature extraction 

means to specily a feature amount of the captured image; and 

coordinate calculation means for calculating the position of the 

verified setting image. 

25 [ Claim 3] 

The direction control device according to claim 1, 

wherein the image-processing means comprises: 

face detection means for detecting a face from the captured image; 

a database in which a predetermined face image which is the setting 
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image is stored; 

face verification means for verifying the predetermined face image 

stored in the database against a face image detected in the face detection 

means to specify a face image of the captured image; and 

5 face coordinate calculation means for calculating a position of the 

verified face image. 

[Claim 4] 

The direction control device according to claim 1, 

wherein the image-processing means comprises: 

10 image detection means for detecting a two-dimensional bar code 

from the captured image; 

information extraction means for extracting information of the 

two-dimensional bar code; and 

coordinate calculation means for calculating a position of the 

15 two-dimensional bar code in the captured image from the information 

extracted in the information extraction means, wherein the information of 

the two-dimensional bar code comprises installation height information of 

the two-dimensional bar code and size information of the two-dimensional 

bar code. 

20 [Claim 5] 

The direction control device according to any one of claims 1 to 

claim 4, 

wherein the camera means comprises a sensor that detects a posture 

of the camera; 

25 the sensor stores a state of absence of a positional deviation in the 

photographing direction of the camera as a direction toward which the 

sensor is directed; and 

the camera control means controls the photographing direction of 

the cam era by using the direction toward which the sensor is directed. 
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[Claim 6] 

The direction control device according to claim 5, 

wherein the sensor is a triaxial gyro sensor or a 6-axis sensor. 

[Claim 7] 

The direction control device according to any one of claims 1 to 6, 

wherein the camera means comprises front camera means and hack 

camera means; and 

wherein the camera control means controls a photographing 

direction of a camcra in the back camera means to be opposite to a 

photographing direction of a camera in the front camcra means when 

elevation angles of the photographing direction of the camera in the front 

camera means and the photographing direction of the camera in the back 

camera means are respectively symmetric with respect to a horizontal. 

[Claim 8] 

A wearable terminal comprising: 

the direction control device according to any one of claims 1 to 7. 

[Claim 9] 

A direction control method comprising: 

acquiring an image captured bv photographing a subject by a 

camera targeted for adjustment of a photographing direction; 

calculating a position of a first setting image that represents the 

subject in the captured image; 

detecting a difference between a position of a second setting image 

that represents the subject in a reference image registered in advance and 

the position of the first setting image; and 

shifting the photographing direction of the camera based on the 

difference. 

[Claim 10] 

A recording medium storing a direction control program that causes 
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a computer to execute: 

acquiring an image captured by photographing a subject by a 

camera targeted for adjustment of a photographing direction; 

calculating a position of a first setting image that represents the 

5 subject in the captured image; 

detecting a difference between a position of a second setting image 

that represents the subject in a reference image registered in advance and 

the position of the first setting image; and 

shifting the photographing direction of the camera based on the 

10 difference. 


