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Abstract Moving image processing uses continuous moving images such as recording live 

video as a data set. The process of developing a unique database catalog application of student 

face recognition begins with storing the results of real time recordings of each face. Face 

tracking uses the CamShift algorithm to identify skin color based on the Hue histogram value. 

To bring out the special features of a face image that has been convoluted to the kernel, the 

Gabor Wavelet method is used. 2D Gabor Wavelet kernel which is obtained by modulating 2D 

sine waves at certain frequencies and orientations with a gaussian envelope. Training data 

taken from the live video of student activities consists of 30 data sets. Stages start from file 

conversion - tracking video to multiple frames - RGB-HSV conversion - Calculate Histogram - 

Face detection and finally face recognition process. If there are similarities with the largest 

value between querying the face image in the database, the face will be detected. Looping is 

done to take the face of other students. Video .mp4 is converted to .avi. The results of video 

conversion are tracked into several frames according to facial movements followed by RGB - 

HSV conversion, 1-2 minute duration videos produce 40-250 frames. Face recognition 

successfully identifies moving faces around 80%-90% with skin color detection and 80%-85% 

with points position detection.  

Keywords: Moving Faces, Face Detection, Chamsift, Gabor Wavelet, Face Recognition    

1. Introduction 

A student is more or less educated for 5 years at a college. Many physical changes since entering 

college. To get a real face, a live video is recorded, from the results of this recording, it will be used to 

identify certain features that a student has stored in a digital face database. Moving image processing 

uses images moving in succession like live video recordings as input [1]. The process of developing a 

unique database catalog application of student face recognition begins with storing the results of real 

time recordings of each face. From the results of facial movements, face traking was obtained to find 

out the facial position and face recognition to recognize the face. Object detection and tracking are 

important in many computer vision applications including activity recognition, automotive safety, and 

surveillance [2]. Face tracking proces system: detect a face to track, identify facial features to track 

and track the face. Before begin tracking a face, need to first detect it. By default, the detector is 

configured to detect faces, but it can be configured for other object types [3]. Once the face is located 

in the video, the next step is to identify a feature that will help  track the face. Use the shape, texture, 
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or color. Choose a feature that is unique to the object and remains invariant even when the object 

moves. Get the skin tone information by extracting the Hue from the video frame converted to the 

HSV color space. HSV (H : Hue, S : Saturation, V : Value) and HSL (H: Hue, S : Saturation, L : 

Luminance, that represent colors space as seen by the human eye. The Chamsift algorithm is used for 

color detection of facial skin. The color captured by the human eye comes from the reflection of the 

color of the object consisting of Hue, Saturation and Brightness. Color space (a color model) as a 

coordinate system specification and a sub space in a system with each color expressed with one point 

in itThe histogram based tracker uses the CAMShift algorithm, which provides the capability to track 

an object using a histogram of pixel values [4]. These pixels are used to initialize the histogram for the 

tracker. Mean-shift is another technique of video object tracking that is based on primitive geometric 

shapes [5]. Since face recognition is not a difficult task for human beings, selection of biologically 

motivated Gabor filters is well suited to this problem. Gabor filters, modeling the responses of simple 

cells in the primary visual cortex, are simply plane waves restricted by a Gaussian envelope function 

[6]. 

 

 
2. Methodology 

Digital images are expressed in a two-dimensional array or a matrix whose elements state the gray 

level of the color of each pixel. Pixel is the smallest element of an image, which is in the form of color 

the image [7]. The beginning Mean-shift (MS), it is defined a region of interest around the object to be 

tracked in the current frame, and then it is started an iterative process based on comparing the 

histogram of the region of interest in the current frame with the histograms obtained from candidate 

regions in the next frame where there exist the chances of finding the object being tracked. Finally, the 

location of the object being tracked in the next frame is defined by the candidate region whose 

histogram presents the greatest similarity with the histogram from the region of interest which 

surrounds the object in the current frame [8]. CAMshift stands for Continuously Adaptive Mean Shift, 

the development of the Mean Shift algorithm that is done continuously to adapt or adjust the ever-

changing color probability distribution of each frame change from the video sequence [9]. The second 

stage: selection of meanshift location, then the value of the histogram Hue is calculated which is the 

probability for each pixel image. There is basic characteristics in the image, namely color, shape and 

texture. Color can distinguish objects in the image. The color characteristics of the image are indicated 

by color distribution and dominant color in the image. The color distribution states the frequency of 

appearance of colors or color histogram. H, S, V values based on R, G, and B, there are several ways: 
  

𝐻 = tan(
3(𝐺−𝐵)

(𝑅−𝐵)+(𝑅−𝐺)
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𝑉
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𝑉
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0,                                   S =  0
60∗(g−b)

S∗V
,                      V =  r

60 ∗  [2 +  b S − ∗ V r], V =  g

60 ∗  [4 +  r S − ∗ V g], V =  b

........(3) ; 𝐻 = H + 360 if H < 

0................(4) 
 

The Hue Histogram index uses the index of the value hue. To generate a hue index histogram: Read 

image - Convert RGB value to Hue - Calculate histogram. Using index from the value of Hue, 

saturation and value. The value of Hue is in the range 0 to 360, the saturation value is in the range 0 to 

1, the value of the value is in the range 0/255. Color features can be obtained through statistical 

calculations such as mean, standard deviation, skewness, and kurtosis. YIQ color space, Y: luma 

(which states luminance); I and Q are called chroma. YIQ conversion based on RGB: 
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[
𝑌
𝐼
𝑄
] = ⌈

0.299    0.587   0.114
0.596 −0.274 −0.322
0.211 −0.523    0.312

⌉   ⌈
𝑅
𝐺
𝐵
⌉........(5) 

Object recognition methods can be defined as the process of determining object identification based on 

existing image databases. Gabor Wavelet is able to emerge special features of images that have been 

convoluted to the kernel. As a filter, Gabor Wavelet 2D kernels are used by modulating 2D sine waves 

at certain frequencies and orientations with the Gaussian envelope. An image can be represented by 

the Gabor wavelet transform allowing the description of both the spatial frequency structure and 

spatial relations [10]. Image capture is done frame by frame (sequence) with video input in AVI 

format. This image acquisition process is done by opening AVI format video files that have been 

previously stored in the storage media. The system breaks video input files based on the number of 

frames starting from the first frame to the last frame. The process of facial image recognition is done 

by tracking (position) and recognitition. To produce a digital image, input data is in the form of 

capture results from real time video recordings processed by facial extraction, Figure 1.  

The steps of the ChamShift algorithm: 

1. The video image frame is converted into the HSV color system, then creates an image histogram to 

find out the color probability. 

2. Perform the mean shift algorithm above (one or many iterations) with the input in the form of the 

size and location of the search window and the color probability image and stored. 

3. Set the value of x, y is used to determine the middle value of the search window. Repeat the 

previous step for each change in the video image frame.  

The features of Gabor Wavelet extraction are carried out: 

1. Image database, segmentation results are used as input for Gabor Wavelet. Perform kernel 

generator calculations based on frequency input and orientation angles that produce real and 

imaginary kernels. Every matrix element real image and imaginary image matrix are normalized by 

dividing it by the matrix element real image and imaginary image matrix. 

2. The real image matrix and the normalized image matrix that have been normalized are then 

magnified to get the absolute matrix. The absolute matrix is extracted for its characteristics. The 

extraction output is a feature vector. 

3. Characteristics of the texture are then stored in the database. 

Input Video

Preprocessing

conversion 
.mp4 - .avi

Multiple Frames

Calculate RGB

Konversi 
RGB - HSV

Histogram 
Calculate 

Tracking Videos 

Implementation 
Chamsift 

Algorithim

Implementation 
Gabor Wavelet 

Algorithim

Skin Color Face 
Detection

Detect of Fasial 
Points 

Face Recognition 

Identify
Face

Faces Catalog

Calculate YIQ 

Points Detect 
Face

 
Figure 1. Faces Recognition Steps 

  

3. Result and Discussion 

Face detection and face tracking are important components in face recognition systems, which 

automatically detect or locate the face region in the input frames. The process of determining object 

identification is based on the image database that was previously stored. The way face recognition 

works is to convert the video into a series of digital images and then compare it with familiar faces. 
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Several stages of facial image recognition by the system are detection, position recognition, 

normalization, coding and comparison. The mean gray level informs the preprocessing results, 

conversion of image tracking to grayscale, filtering process to get the mean filter and then segmenting 

it by determining the threshold value to separate the object to be examined in the background. 

Adaptive background aims to separate the background. The dominant distribution is used as the 

background. The binarized difference informs the state of the image as having only two colors, black 

or white, Figure 2. 

 
 

Figure 2. Tracking Video Process 
Set data is collected from study consisted of collecting 30 video images of student facial images taken 

live. To facilitate tracking, video footage in the form of .mp4 is converted to .avi. forma. For taken 1-2 

second video produces 43-250 frames, the image result is .png format. Take video to extract frames 

and get frame means from an avi movie and save individual frames to separate image files. Also 

computes the mean gray value of the color channels. Loop through the movie, writing all frames out. 

Calculate the mean gray level. Calculate the mean R, G, and B levels, Figure 3.  
 

 

Table 1. Total Frame of Data Set 
Video Data Set Frame 

Rate 

Total 

Frame 

1 Enggel 29.19/s  43 

2 Ariguna 29.94/s 47 

3 Ibnu 30.58/s 112 

4 Fita 25.00/s 120 

5 Agnes 29.98/s 157 

6 Yudi 30/67/s 111 

7 Luter 32.10/s 251 

8 Leo 30.69/s 108 

9 Lia 25.68/s 154 

10 Yumna 28.20/s 80 

11 Lasmian 33.20/s 144 

12 Dilla 24.91/s 79 

13 Fangalulu 29.00/s 192 

14 Nurwindi 30.44/s 197 

15 Riska 09.98/s 98 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Tracking Video Result 
 

Visual tracking of objects has been intensively studied in computer vision, and different approaches 

have been introduced, for example, particle filtering and mean shift. Read a video frame and run the 

detector. to detect the location of a face in a video frame uses the Chamsift algorithm and a trained 

classification model for detection. Draw the returned bounding box around the detected face. use the 

cascade object detector to track a face across successive video frames. performing face detection for 

every video frame is computationally intensive. Choose a feature that is unique to the object and 

remains invariant even when the object moves. use skin tone as the feature to track. The skin tone 

provides a good deal of contrast between the face and the background and does not change as the face 
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rotates or moves. Get the skin tone information by extracting the Hue from the video frame converted 

to the HSV color space, Figure 4. 
 
 

 
Figure 4. Face Detection Result  

Face recognition could be used for video content description, indexing, and retrieval. Finding a 

specific person in videos is essential to understand and retrieve videos. The identity of the target face 

is determined by comparing it with the rendered views. Face information has been combined with text 

information for face or person retrieval in video. 

Color plays a role in detecting faces. The HSV component because it is closer to the color of human 

skin. Image colors generally contain RGB, need to be extracted to produce more special colors, called 

the segmentation process. In this study, the RGB value of the face was first searched and then the HSV 

value was calculated to obtain a Histogram. The face image is convolved with a set of Gabor wavelets 

and the resulting images are further processed for recognition purpose.  There have been a great 

amount of researches on face recognition recently, and various proposed approaches could be roughly 

classified into analytic and holistic approaches. Face detection using Gabor Wavelet produces dots 

around the face. There are 5 standards for face detection, namely the face, right eye, left eye, nose and 

mouth. First it will detect the identified points and then extract facial features, Figure 5. 
 

 
 

Figure 5. Points Detection Result  
 

The results of detection of points in pixel, positions: 'left eye-right eye'; ‘right eye-nose'; 'left eye-

nose'; 'right eye-mouth'; 'left eye-mouth'; 'nose-mouth' from several data sets, Table 2. 

Table 2. Results of Position Detection Points on the Faces  
data set right eye-left eye right eye-nose left eye-nose right eye-mouth left eye-mouth nose-mouth 

1 61.5081 50.2121 49.1172 76.3217 77.6032 31.6425 

2 216.1134 148.1773 120.9897 148.8027 233.8017 113.1028 

3 161.0093 139.1869 139.517 207.8088 205.6271 76.6975 

4 127.8534 92.3864 119.7174 167.6164 183.8049 79.69 

5 52.5024 43.1393 38.7105 65.5229 64.158 28.0401 

6 129.0591 106.0684 101.4458 160.2623 160.1694 65.5477 

7 160.0031 124.1582 128.1025 200.3104 202.8158 87.5014 

8 165.5755 132.9003 140.8128 198.0467 209.3161 77.1622 

9 28.6575 25.1098 22.4109 32.1636 36.0035 13.6015 

10 21.8689 31.8159 24.135 32.1403 33.5596 13.7568 
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Figure 6. Position Detection Points on the Faces Chart 

4. Conclusion 

The process of color segmentation, separation of objects with background is an important point in 

detecting facial skin, the position of the face that does not match the rectangular selection makes the 

face undetectable and the color similar to skin color is easily detected. Tracking the position of the 

eyes, nose, mouth on the face is the main point as a reference for facial identification, but it will be a 

little difficult when detecting a moving image. Conclusions in face recognition and detection:     

1. Detection of the 30 data sets is based on facial skin color if detected per person: detection reaches 

80% -90%, if detection is in a number of people (collection), the detection is less than 70% -80%. 

For detection based on the distance between the nose and nose, the results: detection per person: 

detection reaches 85% -90%, the detection is less than 70% -80%. 

2. The level of difficulty in identifying and identifying faces in moving images is more complicated 

than facial recognition in the form of images. 

3. The design of digital face databases in real time can be documented in a dialog so that it is easy to 

recognize and identify faces, digital face information can be used to facilitate identity recognition. 
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