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Human Detection in Images Using Optical Flow and Learning

Yongtae Do"

Abstract

Human detection is an important aspect in many video-based sensing and monitoring systems. Studies have been actively
conducted for the automatic detection of humans in camera images, and various methods have been proposed. However,

there are still problems in terms of performance and computational cost. In this paper, we describe a method for efficient

human detection in the field of view of a camera, which may be static or moving, through multiple processing steps. A detec-
tion line is designated at the position where a human appears first in a sensing area, and only the one-dimensional gray pixel
values of the line are monitored. If any noticeable change occurs in the detection line, corner detection and optical flow com-

putation are performed in the vicinity of the detection line to confirm the change. When significant changes are observed

in the corner numbers and optical flow vectors, the final determination of human presence in the monitoring area is per-
formed using the Histograms of Oriented Gradients method and a Support Vector Machine. The proposed method requires

processing only specific small areas of two consecutive gray images. Furthermore, this method enables operation not only

in a static condition with a fixed camera, but also in a dynamic condition such as an operation using a camera attached to

a moving vehicle.
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Fig. 4. Optical flow of a human image captured by a fixed camera:
(a) Input image, (b) Detection line values defined by Eq. (1),
(c) Optical flow vectors.

AR AE TR FEHR 3 58 WEZ 19 (o)

Kanade®] W [7]S A&l o, &4 x99 Z7]= 9x9
2 3lar, A ZE T3S MatlabS ARE-Sle] Y&t
7l etE bl F-2etal 855k @Udel gk ol 1Y S
of Bl uie} 7t} 2 15 2| Y2 £=2 353 1080%1920
=719 Ay FAFolA 480x640 =712 Fhd|E} AWk FAL png
P2o g2 Halsle] A& th 29 (a)9h 2ol sld 9 Ul
o AEAL AASNL, 2] 42 AFEte] AEA 3laE9) 8t
713k s BESIAE W, 2F (b)e}k 2ol Abge]l AE A
B #2bke] FA48HA Skl Al&sksint 19
ROI YollX AEH ZUFENA ALk 3
AR o) de] AES Ho] Frh
AN Ak WS A& Ade F 1
FlEtel] o] st @ Hge] A9, e 4
]_

=~

o o

¢
o L

°
i
i
o

sl i

ol

uf

Z
v
o\ ¢

of
o i

2

> o> d
i)

;né 4

=

R

o,

iy

Y

£
e

M

J. Sens. Sci. Technol. Vol. 29, No. 3, 2020

0.015

0.01 - R

Pixel value variance

0.005 |- |

J
/ \/ -
- — _/
0 | = — I
0 5 10 15 20 25 30
Image frame number

(c)

Fig. 5. Human detection by a moving camera: (a) Input image, (b)
Detection line values defined by Eq. (4), (c) Significant opti-
cal flow vectors computed at corner points within ROIL.

o
o
i

b
S
ol
ol
2 o 32

tlo
fom ool o

> |o
oX,
of

2N o
2 X ooy
E
il
&
xo
rr
o
o
fu
l-«O
<
» o
o

2y

2

o g2 o
o

0o e X (B

ot

ot N
o
AW
>
>
e
)
i
2
o
N

gk A Sl A Ae A
TRk 15/16, 3 94%01 ATt

o] Zgol} 2| 23] 9 Fuletele] zhwo] wa
FEl 2 ER}y] gite] 28-S S8l A7 29

m e 2o ot @

ro B

fu e o
2
o,
o
N

=2
d =
o
©
1o
ot AE



Human Detection in Images Using Optical Flow and Learning

Table 1. Results using detection line and optical flow for 4 images/

set
.. Correct detections /
Camera condition Image sets
Total number
. Human 4/4
Stationary
No_Human 4/4
. Human 4/4
Moving
No_Human 3/4
Total All images 15/16

Human

No-
Human

Fig. 6. Example images misclassified when using the method of [11],
but successfully classified by HOG and SVM.

Table 2. Recognition results for 30 images/set

Method Image set Correct detections
Human 26
Do and Ban [11] No_Human 22
Human 30
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