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FIG.3

Positional relationship generation unit 31

Target information collection unit 32
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FIG.4
Real Image |Real Image Reference Image |Reference Image
No |X cordinate |Y cordinate |X cordinate Y cordinate
1]Ax1 Ay1 Atx1 Aty1
2|Ax2 Ay?2 Atx2 Aty?2
3|Ax3 Ay3 Atx3 Aty3
4|Ax4 Av4 Atx4 Atv4
5|Ax5 Ay5S Atxd Atyd
6|Ax6 Ay6 Atx6 Aty6
7|Ax7 Ay7 Atx7 Aty7
8|Ax8 Ay8 Atx8 Aty8
N AxN AyN AtxN AtyN
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Real Image A1

Real Image A2
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Reference Image R
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Real Image Reference Image R
No |X cordinate |Y cordinate |X cordinate |Y cordinate
1 [Alxi Alyl Atx1 Aty1
2 |A1x2 Aly2 Atx2 Aty2
3 |A1x3 Aly3 Atx3 Aty3
4 |A1x4 Alv4 Atx4 Atv4
5 |A1xb Alyd Atx5 Aty5
6 |Al1x6 A1y6 Atx6 Aty6
7 |A1x7 Aly7 Atx7 Aty7
8 |A1x8 A1y8 Atx8 Aty8
N [|A1xN A1yN AtxN AtyN
N+1 [A2x1 A2vy1 AtXN+1 AtyN+1
see |[A2x2 A2y2
A2x3 A2vy3
A2x4 A2v4
A2x5 A2vy5
A2x6 A2vy6
A2x7 A2y7
A2x8 A2vy8
N+M |A2xN+M A2yN+M AtxN+M AtyN+M
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FIG.8
Real Image A Reference ImageR

No |X cordinate |Y cordinate |X cordinate |Y cordinate
1]Ax1 Ay1 Altx1 Altyl
2|Ax2 Ay?2 Altx2 Alty2
3|Ax3 Ay3 A1tx3 Alty3
4|Ax4 Avy4 Altx4 Alty4
9|Axd Ayd A1txd Altyd
6|Ax6 Ay6 A1tx6 A1ty6
7|Ax7 Ay Altx7 Alty]/
8|Ax8 Ay8 A1tx8 A1ty8
N|AxN AyN A1txN A1tyN
N+1 |AxN+1 AyN+1 A2tx1 A2ty1
A . A2tx2 A2ty?2
A2tx3 A2ty3
A2tx4 A2ty4
A2tx5 A2ty5
A2tx6 A2ty6
A2tx7 A2ty7
A2tx8 A2ty8
N+M |AxN+M AyN+M A2txN A2tyN
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It activates the tab of the real image 01, displays the real image on
the screen 03, and makes the input to the real image to be accepted

state.

h 4

>

When the input of the position in the real image 01 on the screen 03
is received, the information of the position is stored as the position

in the real image.

h 4

It sets the tab of the real image 01 to the inactive state, sets the tab
of the reference image 02 to the active state, displays the reference
image on the screen 03, and sets the input acceptance state.

A 4

When receiving the input of the position of 02 in the reference
image in the screen 03, it stores the information of the position.

h 4

It sets the tab of the reference image 02 to be a non-active state, sets
the tab of the real image 01 to be an active state, displays the real
image on the screen 03, and sets the input acceptance state.

01

04

05
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FIG.15
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01

It is assumed that the system of the example stores the positions 1 to
3 in the real image, and stores the positions 1 to 3 in the reference
image as the corresponding positions.

h 4

02

The positional relationship generation unit sets the position 4 in the
real image.

h 4

03

The position in the reference image corresponding to the position 4
is specified by using the three points in the real image closest to the
position 4 and the three corresponding points in the reference image.

h 4

N

The positional relationship generation unit sets the position 5 in the

position non-input area.

05

The positional relationship generation unit identifies the position in
the reference image corresponding to the position 5 by using the
three points in the real image closest to the position 5 and the three
corresponding points in the reference image.
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The positional relation generation unit records the position
information Al in the one real image in the overlapping portion X
of one real image and other real image.

v

The positional relationship generation unit acquires position
information R in the reference image corresponding to the position
information Al in the on real image and stores it in the association
with the position information Al.

v

The positional relationship generation unit specifies the position A2
in the other real image corresponding to the position Al designated
in the one real image.

h 4

The positional relationship generation unit associates a position A2
specified in the other real image and a position R in the reference
image designated corresponding to the position Al designated in the
one real image, and memorize them.

01
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01

The person information about the person A is acquired from one
image of the moving image.

h 4

If there is information on the left and right ankles in the person
information regarding the person A, the coordinates at the center of
the left and right ankles are set as the person position information
about the person A.

A 4

Information on the left and right hips and information on the neck,
the line between the neck and the center of the left and right hips is
extended by the inseam of the person. The point is used as the
person position information about the person A.

~nNJ

h 4

If there is information on both left and right shoulders, the point
extended between the line of the coordinates of the center of both
left and right shoulders and the center of the left and right waists by
the inseam of the person is used as the person position information
about the person A.
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1) the directions of the eyes and nose are the same,

2) reaching out by hand,

3) returning a hand,

4) putting hands on the shoulder for a certain period of time, and
5) bringing the neck and ankle closer to each other.

6) The neck, hips and ankles are close to each other.
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FIG.21

1.1, = =

2. 2. The position of both wrists and the position of each corresponding
shoulder fluctuate from a predetermined range to outside a predetermined
range within a predetermined period.

3. 3. The position of both wrists and the position of each corresponding
shoulder fluctuate from outside a predetermined range to within a
predetermined range within the specified period.

4. The position of the left wrist and the position of the left shoulder are
within the predetermined range, and the position of the right wrist and the
position of the right shoulder are within the predetermined range for a
predetermined time.

5. The position of the neck and the positions of the left ankle and the right
ankle fluctuate from outside the predetermined range to within the
predetermined range, and the fluctuation of the waist position during these
fluctuation periods is within the predetermined range.

6. The position of the neck and the positions of the left ankle and the right
ankle fluctuate from outside the predetermined range to within the
predetermined range, and during these fluctuation periods, the position of
the waist, the position of the left ankle and the position of the right ankle
fluctuate from out of the predetermined range to within the predetermined
range.
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FIG.22
Person Position [Person Behavior |Person Behavior
Time range Person ID |Information Information Supplemental Information
001 t1x1.,tlyl pattern 1) 30 degrees
002 t1x2, t1y2 pattern 3) 50 degrees
10:00~10:05
003 t1x3.t1y3 pattern 5) 20 degrees
001 t1x4.t1v4 pattern 2) 50 degrees
001 t2x1. t2vy1 pattern 3) 180 degrees
002 t2x2. t2y2 pattern 2) 0 degrees
10:05~10:10
003 t2x3. t2y3 pattern 1) 30 degrees
003 t2x4. t2v4 pattern 1) 40 degrees
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FIG.23
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FIG.26
01
Three points close to the target point are determined in the real
image.
v 32
Perpendicular lines are drawn for each of the three sides of the
triangle comprising from three points from the target point, and the
each intersections are determined.
03
A 4
The ratios of each intersection within each side Extended on each of
sides of the triangle are Determined.
In each extended side three points in the reference imageN
corresponding to each of the three points in the real image, the
points corresponding to the above-mentioned ratio are determined.
05
A4 8%

The intersections of the perpendiculars from each above
intersections in the reference image are determined.
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01

Three points close to the target point are determined in the real
image.

h 4

02

Each of the three points is regarded as a vector from the reference
point, and the average vector of the three vectors is calculated.

h 4

Each of the three points in the reference image corresponding to the N

three points in the real image is regarded as a vector as well, and the
average vector of the three vectors is calculated.

A 4

04

The function that converts the above vector in the real image into
the above vector in the reference image is derived

v

Regarding the target points in the reference image as a vector,
and the points obtained by applying the function to the vector
makes the points in the reference image corresponding to the points
in the real image.

N
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Three points close to the target point are determined in the real
image.

h 4

The three points in the real image and the three points in the
reference image are regarded as the vectors from the reference
points in each image, and the function corresponding to the
conversion of each vector is sought.

h 4

Each function showing the relationship between the real image and
the reference image is applied to B1 (B1x1, B1lyl).

h 4

An average vector is generated when the obtained three points are
regarded as vectors, and Blt (Bltx1l, Bltyl) is calculated as the
average coordinate.

01

03
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FIG.29
Area positional information
Area D — . . .
X lower limit |X upper limit |Y lower limit |Y upper limit
111xL 1xU TyL 1yU
212xL 2xU 2yL 2yU
3|3xL xU JyL 3yU
414xL 4xU 4yl 4yU
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FIG.30

Area positional information
Area ID |The values taken by an area are shown by the
variables x and vy, and let a, b, and ¢ be coefficients.

X*+y’<=a1

x> =Db

1

2

3|IX<=ze¢1 A y>c2
4 -
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FIG.31
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FIG32

Target ID |Area information belonged to

Area 3

Area 2

Area 5

Area 3

G| |WOIN|—
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FIG.33
Area information |Area information |Area information
Target ID . . :
belonging to belonging to belonging to
1|Area 1 Area 1.2
2|Area 2 Area 2.1
3|Area 1 Area 1.3 Area 1.3.2
4|Area 3
5 A
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Reference Image

Target ID . : Area
x cordinate |y cordinate
1|x1 y1 F1
2|x2 y2 F2
3|x3 v3 F1
4|x4 v4 F4
5|x5 i) F2
6/x6 v6 F2
7|x7 y/ F3
8[x8 y8 F5
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FIG.36
Time F1 F2 F3 F4
t1 2 0
t2 2 1
t3 4 0
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Reference Image

Target ID : : : Area

types | time |x cordinate |y cordinate
1 1t1  Jt1x1 tly1 F1
2 21t1 [t1x2 tly2 F2
3 11t1 [t1x3 t1y3 Fi
4 1t1  |t1x4 t1y4 F4
9 1t1  [t1x5 t1yd F2
6 21t1  [t1x6 t1y6 F2
1 11t2  [t2x1 t2y1 F1
2 21t2  [t2x2 t2y2 F2
3 1t2  [t2x3 t2y3 F1
4 1t2  |t2x4 t2v4 F4
9 11t2  [t2x5 t2y5 F2
6 21t2  [t2x6 t2y6 F3
1 113 |t3x1 t3y1 Fi
2 21t3  |t3x2 t3y2 F2
3 113 [t3x3 t3y3 F1
4 11t3  [t3x4 t3y4 F4
9 1t3  [t3x5 t3yd F1
6 21t3  [t3x6 t3y6 F4
7 1

t3

t3x7

t3y7

F1
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Type 1 Type 2
Time |[F1 [F2 |F3 |F4 |F1 |F2 |F3 |[F4
t1 2 1 0 0 2 0 0
t2 2 1 0 0 1 1 0
t3 4 0 0 0 1 0 1
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Calculate the distances of each of the two parties based on the each
positional information in the reference image for a predetermined
time.

h 4

The statistical processing unit calculates the average value of the
distances of each of the two parties based on the plurality of
distance information of each of the two parties calculated for a
predetermined time.

Y

The statistical processing unit compares the average distance of each
of the two parties with a predetermined value and associates a
grouping for two parties who se average distance is smaller than the
predetermined value as a same group.

h 4

The statistical processing unit generates the number of groups of
people associated to the grouping.

01

02

03
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FIG.40
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FIG.41

01

The system acquires the corresponding information between the
images captured by the cameras 02 to 10 and the reference image
and stores them.

h 4

02

An area is set in the reference image and is stored.

A

cameras 02 to 10, the target information collecting unit collects and
stores the person information.

Detecting the person in each of the moving images captured by the™

h 4

For each person, the positional generation units generates the
positions.

\ 4

Statistical processing unit generates a number associated with
the area.
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FIG.42
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FIG.43

Item [Time Area Person ID |Person Position
1{10:00. 00. T 11 1(xt1, yt1
2/110:00. 00. 1 11 2|xt2, yt2
3/10:00. 00. 1 13 3|xt3, yt3
4110:00. 00. 1 13 4|xt4 . yt4
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FIG.44
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FIG.45
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FIG.47
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FIG.50
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Number of
Ranking |Merchandise people
1|Merchandise ID1 491
2|Merchandise 1D2 444
3|Merchandise ID3 436
4|Merchandise 1D4 430
9|Merchandise ID5 389
6|Merchandise ID6 232
/|Merchandise ID7 165
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FIG.52

Person behavior information

Weighed value

1) The direction of eys and nose are same for a predetermined time

2) reaching out by hand,

3) returning a hand,

4) putting hands on the shoulder for a certain period of time, and

5) bringing the neck and ankle closer to each other.

6) The neck, hips and ankles are close to each other.

N N[O O |J|W
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FIG.23

Ranking |male/female |age group |a humber of people
1|female 20's 330
2|male 20's 320
3|female 30’s 317
4|female 10's 284
5|male 30’s 237
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FIG.56
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System
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Target ID |— Re.ference image Area
time |x cordinate |y cordinate

1(t1 t1x1 t1y1 F1
11t2  [t2x1 t2y1 F2
11t3  [t3x1 t3y1 F3
11t4  [t4x1 t4y1 F5
11t5  [t5x1 tSy1 F7
1t6 [t6x1 t6y 1 FO
11t7 [t7x1 t7y1 F13
1t8 [t8x1 t8y1 F15
11tN  [tNx1 tNy1 F25
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It acquires the information of the customer (target person) that the
user wants to find in the moving image

h 4

It acquires the information having the target person from the target
database.

A

It displays the position information in the reference image at a time
close to the current time, for example, at time tN, in the information
having the target person ID.

h 4

It displays the current status of the video Having the position of the
real image in its view corresponding to the location information in
the reference image.

01

02

04
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It acquires an area X.

h 4

[t extracts an one or a plurality of persons Y visiting the area X
from the target database.

h 4

It acquires information of the other shops visited from the one or
a plurality of persons Y.

h 4

It displays a part or all of the other shops above as a list.

01

02

03
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FIG.60
Distance

Time |Person ID Positions Person ID1 |Person ID2 |Person ID3 |- --
001 11P1X1 [P1Y1 D12 D13
001 2|P2X1 |P2Y1 |[D21 D23
001 3/P3X1 [P3Y1 |[D31 D32

001 4P4X1 [P4Y1 |D41 D42 D43
001 5|P5X1 |P5Y1 |[D51 D52 D53
002 11P1X2 [P1Y2 D12 D13
002 2|P2X2 |P2Y2 |D21 D23
002 3/P3X2 |P3Y2 |[D31 D32

002 4/P4X2 [P4Y2 (D41 D42 D43
002 5|P5X2 |[P5Y2 |[D51 D52 D53
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Entry Door Time |Person ID |Person movinig direction
Entry Door 1 [O01 [OO1 People coming in
Entry Door 1 [O01 [002 People getting out
Entry Door 1 {002 [003 People getting out
Entry Door 1 [O02 |--- "o

Entry Door 1 {003 [005 People coming in
Entry Door 2 (550 ="~

Entry Door 2 [550 |[---

Entry Door 2 |550 |[O05 People getting out
Entry Door 2 [550 |001 People coming in
Entry Door 2 (550 |[=-- .

Entry Door 3 [0O50 ="~

Entry Door 3 [O50 [002 People getting out
Entry Door 3 [O50 |[=-- "o

Entry Door 3 [O50 |---

Entry Door 3 [O50 [=-*
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FIG.62
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01

A position relationship generation unit acquires a position
relationship between a moving image and a reference image.

h 4

02

An area generation unit set an area.

h 4

03

A target information collection unit collects information of people

waiting at a taxi stand in the moving image.

h 4

04

A position generation unit generates the positional information in
the reference image corresponding to a person in the moving
image.

A4

05
~N

A statistical processing unit counts the number of grouping after
grouping persons waiting at landing stage.
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It acquires an image for learning and stores it in the storing unit.

\ 4

It performs machine learning and generates a function to
generate an attribute information.

A 4

When it comprises of an acquisition unit to acquire a target image
and a generation unit to generate an attribution information by
applying the identification apparatus, it acquires a target image to
be analyzed.

A 4

It generate an attribution information by applying the
identification apparatus against a target image.

01

02
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Fashion Item

Image for Learning ID  |Types Types detailed 1 |Types detailed 2 [Colour |Processing

ID1001 Upper garment |sweater sweater 1 Green |Without processing

ID1002 pants chino pants Black |Without processing
Upper garment |sweater sweater 2 White [Without processing

ID1003
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Fashion Item 1

Fashion Item 2

Image for Learning ID

Attribute 1

Attribute 2

Attribute 3

Attribute 1

Attribute 2

IDOO001001

IDO0001002

IDOO001003
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Person

Image for Learning ID

Person

male/female

ID1001

Rough Age group |Fine age group

ID1002

ID1002

ID1002

ID1003

ID1003

N [=— [N | = | =

FIG.68(a)

Fashion Item

Image for Learning ID

Person

Fashoin Item types

Fashion Item colour
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