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Gender Recognition using Photography from overhead
Satoshi NISHINO

In recent years, it became an information society and information became important in social economy. There is sex as one

element of the customer analysis, and automatic male-and-female discernment is necessary. This laboratory discovered the

male-and-female difference to be at the hair in the near-infrared ray area. This research combines the hair with the

male-and-female difference with overhead-photography that the load of the customer is a little at the time of photography,

investigation of male-and-female discernment using the near-infrared image from overhead, and the automation from image

processing to male-and-female discernment is investigated.
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Fig.2 Extraction of person

(b) Background removal image
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Fig.4 Reflectance characteristics of hair
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Fig.5 Example of simple hair extraction
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Table 2 Hair of gradation and reflectance

?]ﬁ?;ﬁ?;r Reflectance
Male Female Male Female
76.6 93.8 10.0 16.5
Female/Male Female/Male
1.22 1.65

#®3 HOFH ERHOF g

Table 3 Comparison with hair between male and female

(L

Male Female
Item Average Standard Average Standard
gradation | deviation gradation | deviation
Value 76.6 13.5 93.8 22.0
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Fig.6 Template to extract hair
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Fig.7 Flowchart of hair detection program
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B Point deleted as background by

range ( Example : [ ),
O Point deleted as background excluding hair as a result of labeling by (@) of hair

).

/0

detection program ( Example : 2.
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(1) The starting point and the terminal point of the range of (1) The labeling is done in the point detected now mutually as a hair.
a person part are calculated.
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(2) Center range of person part is calculated from the

following expressions. (2) The maximum label(=hair) is decided.
X=X T (X — x4 . .
=y F =y )4 Since a label of ) is the maximum
CXe =X — (X — X,)/4 o is decided.
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: ; 4 ; (3) Decision of included hair part.
(3) It is adapted for a image in center range of the person

part of A(2).
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0 is the point judged except hair by labeling.
[3 8 %10
Fig.8 Center range of person part is calculated Fig.10 Labeling for hair specific

(1) Gradation of most(=standard gradation) is calculated
from the range of center range of the person part
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Since there 15 the most % (80~99), Fig.11 Extraction of high gradation hair

is determined as standard gradation.
ooba V//\  (60~139) is determined as threshold range.

(3) The point within threshold range is detected.

EEEE (a) Male (b) Female
m is a point outside the threshold range. B 12 (RREFREL O35 & O Emt
# Threshold range differs according to the image, and takes the Fig.12 Extraction of low gradation hair
above-mentioned threshold range for this image.
9 HEHitHOEHO L X WEFEIRORE
Fig.9 Decision of threshold range for hair extraction
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Fig.13 Hair detection of 2 persons by program
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Table 6 Recognition of non-linear distinction method

Rect}Enititm method Male Female Total
Mahalanobis' 92.5% 92.5% 92.5%
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Fig.7 Result of age recognition
Overl5: Male and female each 10 total20,Under] 5: Male 17 female 3 total 20

Amount of feature Over 15 Under 15
Frequency of outline image 107899.5 63143.7
95.0% 85.0%
Recognition rate (29/30) (27/32)
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Total rccuEnitiun rate (56/62)
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