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Abstract

In accordance with the development of various convergence devices, cameras are being used in many types of the
systems such as security system, driver assistance device and so on, and a lot of people are exposed to these system.
Therefore the system should be able to recognize the human behavior and support some useful functions with the
information that is obtained from detected human behavior. In this paper we use a machine learning approach based on 2D

image and propose the human behavior pattern recognition methods.

The proposed methods can provide valuable

information to support some useful function to user based on the recognized human behavior. First proposed one is "phone
call behavior” recognition. If a camera of the black box, which is focused on driver in a car, recognize phone call pose, it
can give a warning to driver for safe driving. The second one is "looking ahead” recognition for driving safety where we
propose the decision rule and method to decide whether the driver is looking ahead or not. This paper also shows
usefulness of proposed recognition methods with some experiment results in real time.
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Fig. 1. Training images for phone call behavior pattern.
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Fig. 4. ROl of phone call behavior:
(@) Left/Right section, (b) Bottom section
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Fig. 5. Flow diagram of phone call behavior recognition.

I AEE 998 VIR AEA #A d9S A
Aok A F9e 27 4o e Sl T 7R A S
E AZtetda (b)e] 49S Addd Hdgstdtt (@)
B WA ol e Ho oM HE ZRAAE
23] Aasof sp= o] gl7] wiitoltt.

A+ AE DAl E Haar-like 533 Adaboost
Z o3 dmEFol AHgHALY 92 1 F 7
=8 999 T4 FAx VFoz agdb)elA BT
+ 4 G9RODS dAsH wiE el dig 24
=5 Azt $o) dst T3 A5 HHS HEFH
a9 5o M3t #3 AF Q12 WMol sEREE XY
wo] 9}

2. WY FA HS Q1A

Haar 545 ©]83 da HEolA AMES 1 o]

olmAl= Ay ARIE gle W] AERo R o]Fo|A

nformation Engineers  Vol. 51, NO. 12, December 2014

3%l 6. HSV 3xH =ZHHue, Saturation and Value)
Fig. 6. HSV method dimension.
(Hue, Saturation and Value)

ATk A G olm AN AEg d= d9s HE
sh7] 918l HSV Zey 2d JEE A3t th HSV
2de Hue(MZ), Saturation(A =), Value(%=)2] 37}
A ARG A3 e gdse

Hue ¢} Saturation®] I35 Az W= 23 A
A ERIgE HiolHE vige= 4 (1) 9 HeE IF
Ay ggoz2 A3

(5< H<35)N (25 < §<190) (1)

21 (2)9] WE oz RGB ¥8 94 onA 2
H 3 Ay HEd a3 HSV 23 o]u]#]2] Hue
9} Saturation #+< A< 4 A HSV A#E A
&3k o] W] ARE AL & A JEToRE

9% Aels A& dsiAolt.
R =R/255, G = G/255, B = B/255

Cpo =max(R,G.B),C,;, =min(R .G ,B)

A= Cmax - Cmin
Hue calculation
60 < ( g mod6), C,,. =R
. B —R )
H=160 x( x +2),C =G
. R—-d
60 < ( X +4), Cpp =B
Saturation calculation
{0, A =0
g=: A
RVANEZY)
Cmax

a7 7 bl I A goo] opd Fito]
A

=50l Ak 28 7 (o), (oA (b)ell szt H21/28%



126 AU BEUE Q40| 95 &

>

Xt ERAAH ZiAtel gl

Input Image
k4 J’
Convert Gray Convert H5V
W h 4
Face Detection Set Boundary
L 4 h 4

Calculate | [ Calculate
Center Point | Width(L/R)
|

- \
€

Calculate

Ratio(L/R)

r

J

a8 9. MY FA| Bt 58E

Fig. 9. Flow diagram of looking ahead decision.
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Table 1. Detection rate of phone call behavior(Indoor).
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Table 3. Detection rate of looking ahead behavior.

Distance

Detection Rate

Total Images

FPS

30cm

92%

10,000

60cm

34%

10,000

1m

52%

10,000

21 ~26

® 2 M3 S5 s AEE(RNAM)
Table 2. Detection rate of phone call behavior.
(driver's seat).
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o . Detection .
Direction | Distance Ratio
Rate
30cm 98%
Forward 60cm 8% 02<r<02
) 30cm 95%
-05 <r <-0.
Right 60cm 6% 05<r<-02
30cm 96%
Left 0cm 6% 02<r<05
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Fig. 12. Camera position of inside the vehicle:
(@) Front, (b) Room mirror.
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Fig. 13. Experiment result in each cases: (a) Front(clear), (b) Front(cloudy), () Room mirror, (d) glasses, (e) sunglasses.
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