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Abstract

The image noise improvement algorithm proposed in this paper extracts the boundary line by using the 

window of the binarized image to detect the gesture motion. Boundary line blurring is prevented by improving 

Gaussian noise generated during video output. To improve gesture recognition in low-light environments, an 

image noise enhancement algorithm has been designed to provide an output image close to the base image. 

Analyzing the experimental results, we found almost 10% improvement in the results compared to the results 

of the existing Median filter.
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Ⅰ. Introduction

When the gesture motion is detected in the

dark surroundings and in the poor space of the

room, the false recognition rate is increased due

to a lot of noise. In order to improve the probability

that these images are not recognized, studies for

improving image noise have been variously studied.

An optimized algorithm is needed to detect gesture

motion for the environment using a camera sensor[1].

Generally, when outputting an image for

detecting a gesture operation in a low-illuminance

environment, white noise and thermal noise

generated in a camera sensor operation process

are generated. These noises are generated in the

form of Gaussian noise in the output image,

resulting in distortion of the basic image[2]. As a

research method to improve the image mixed

with Gaussian noise in general, research examples

using a median filter and a mean filter are utilized[3].

However, when these methods are applied, the

blurring phenomenon is caused at the edge.

Various methods have been studied to improve

the blurring phenomenon[4].

Ⅱ. Conventional Image Noise Improvement 

Method

In order to improve Gaussian noise, a concept

based on non-spatial linear filtering and a method

based on the modification method are being studied.

The concept and pros and cons of these can be

summarized as follows. The spatial linear filtering

approach is generally divided into an average

filter method and a transform method applied in

a modified form. First, the average filter scheme

is to filter and replace the average value of

adjacent pixels to improve noise. However, because
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Fig. 1. Signal noise improvement algorithm.

the detailed information of the high-frequency

region boundary line is not considered, there is a

disadvantage that the blurring phenomenon can

not be preserved. Second, there is a method of

improving the edge preservation by a transformation

method in which the noise mixed image is

applied in a modified form according to the

change of the threshold value.

Among the methods of using non-spatial linear

filtering, there is a median filter method as a

leading research method. This is a way of arranging

processed pixels and adjacent pixels in small

pixel order and then replacing them with the

median of the pixel[5].

Ⅲ. Presented method

The algorithm proposed in this paper is an

improved algorithm to detect only Gaussian noise

in the image output process in order to detect

gesture motion in low illumination environment[6].

After extracting only the pixels expected to be

Gaussian noise by using the binarized image, the

blurring phenomenon of the boundary line is

prevented by comparing the dispersion value

within the window with the threshold value to

determine the binarization. As a result, it was

possible to improve the Gaussian noise of the

image detected in the low illumination environment

and to prevent the blurring phenomenon. The

flowchart of the above algorithm is shown in

Fig. 1.

First, all the processes of video output and

processing are composed of four 2-dimensional

arrays. The color image consists of the luminance

signal (Y), the difference (U) between the luminance

signal and the blue component. It is also

converted to the YUV format, which is the

difference (V) between the luminance signal and

the red component. Further, only the image

represented by the individual luminance signal Y

is used. The process of converting to a YUV

format image is shown in Equation (1).

Y = 0.3R + 0.59G+ 0.11B (1)

U=4.93(B-Y)

V=0.877(R-Y)

Each pixel of the image expressed only by the

luminance signal Y has a set value in the range

of 0 to 255. If the average of all pixel values is

greater than or equal to 128, it is determined that

the illumination state is not the image output

from the low illumination environment. However,

if the average is less than 127, the image is

judged to be an image output in a low-illuminance

environment. Among the images output in the

low-illuminance environment, an image expressed

only by the luminance signal (Y) is applied to

the binarized image to extract a boundary line.

For the binarization in various domains, the

proposed algorithm applies block-sized variance

as a threshold value as shown in Fig. 1. algorithm

order. Therefore, a pixel having a binary pixel

value of ‘255’ is divided into an edge region and

a pixel having ‘0’ is a flat region. By determining

the binarization by comparing the dispersion value

in the window with the appropriate threshold

value, the noise component to be recognized as

an edge is improved. When determining the

window size, the variance value varies depending
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on the size, so it is set to a constant size of 7 *

7. In addition, when the noise image having a

small threshold value is binarized, there is a case

where the noise is ‘255’. Also, if the threshold

value is high, all noise will have a value of ‘0’,

but the edge region will have a value of ‘0’,

resulting in an inappropriate binary image.

From above, the threshold values of 0 and 30

are the average of the pixel values represented

by Gaussian noise in the image output through

the detection of the gesture motion in most

low-light environments. As a result, the Gaussian

noise included in the image is improved and the

portion indicated by the boundary line of the

basic image is expressed as it is. When the noise

improvement process is completed, a Y luminance

signal with improved noise is obtained. Also, an

output image of the detected gesture operation is

obtained by being converted into a YUV format

image.

Ⅳ. Experiment and performance evaluation

After applying the proposed image noise

improvement algorithm, it is compared with the

Median filter, which is a conventional Gaussian

noise improvement method.

(a) Basic image (b) Binarized image

(c) A median filter (d) Improved algorithm

Fig. 2. Experiment results on gesture pattern.

Fig. 2. (a) is the basic image and (b) is the

binarized image. In addition, (c) is a median filter

applied image and (d) is an experimental result

using an improved algorithm. (c) is good for noise

improvement in the image reconstruction process,

but the boundary line is blurred and the pixel is

more deformed than the basic image. The result

of the algorithm presented in (d) is similar to (c)

in terms of noise improvement performance, but

detailed information such as the border is

preserved in more detail[7]. Therefore, it can be

effectively used to improve noise in images for

detecting gesture motion in a low-illuminance

environment.

The results of the specific performance analysis

are shown in Table 1. As a result, when the

proposed method is compared with existing filter

application studies, it shows excellent noise

improvement performance. Therefore, when the

proposed algorithm is applied to the image for

detecting the gesture motion in the low illumination

environment, it shows that it outputs much better

image than the existing image.

Table 1. Comparison of noise components of filters with 

threshold values.

Threshold Basic image Median filter Improved algorithm

5 12 10 9

10 22 18 16

15 30 24 23

20 40 33 31

25 50 42 39

V. Conclusion

The image noise improvement algorithm proposed

in the paper improved the detection of Gaussian

noise generated in the video output procedure in

order to detect the gesture motion in low illumination

environment. As a result, the blurring phenomenon

of the boundary line could be improved, and the

proposed algorithm selected only the pixels expected

to be Gaussian noise using the binarized image.
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Therefore, the dispersion value in the window is

compared with the threshold value to prevent the

blurring of the boundary line. As a result, noise

was reduced by almost 10% compared to the

existing Median filter. Therefore, the image noise

improvement algorithm proposed in this paper

can improve the noise of the output image in the

low illumination environment and enlarge the

application area for the image detection within

complex gesture recognition.

References

[1] K.-I. Kim, S.-H. Han, and J.-S. Park, “A

Distortion Correction Method of Wide-Angle

Camera Images through the Estimation and

Validation of a Camera Model,” JKIECS, Vol.8,

No.12, pp.1923-1932, 2013.

DOI: 10.13067/JKIECS.2013.8.11.1923

[2] J.-S. Park, J.-K. Song, and B.-W. Yoon,

“Gaussian Mixture Model Based Smoke Detection

Algorithm Robust to Lights Variations,” Journal

of the Institute of Electronics Engineers of

Korea, Vol.7, No.4, pp.733-739, 2012.

[3] THOMAS S. HUANG, GEORGE J. YANG,

GREGORY Y. TANG, “A Fast Two-Dimensional

Median Filtering Algorithm,” IEEE TRANSACTIONS

ON ACOUSTICS, SPEECH, AND SIGNAL

PROCESSING, Vol.ASP-27, NO.1, 1979.

DOI: 10.1109/TASSP.1979.1163188

[4] PETER J. BURT, MEMBER, IEEE, AND

EDWARD H. ADELSON, “The Laplacian Pyramid

as a Compact Image Code,” IEEE TRANSACTIONS

ON COMMUNICATIONS, Vol. COM-3l, NO. 4,

1983. DOI: 10.1109/TCOM.1983.1095851

[5] Tarun Dewangan, M. A. Siddiqui, RCET

Bhiali, “Analysis of Contrast Enhancement Method

Using Modified Dynamic Histogram Equalization,”

International Journal of Engineering Science and

Innovative Technology (IJESIT), Vol.2, 2013.

[6] J.-S. Park, H.-T. Kim and Y.-S. Yu, “Video

Based Fire Detection Algorithm using Gaussian

Mixture Model,” Journal of the Institute of Electronics

Engineers of Korea, Vol.6, No.2, pp.206-211,

2011. DOI: 10.1007/s11760-017-1102-y

[7] E.-J. Woo, Y.-S. Moon, U.-S. Choi, and

J.-W. Kim, “Proposal of Image Detection Algorithm

to Implement Hand Gestures,” Dept. of Electronics

Engineering, Korea Polytechnic University, 2018.

(1468)


