
  

 

Abstract—— With regard to the methods for the existing object 

detection, the CCTV images are decoded, and the object is then 

detected by analyzing the whole image information; the process 

incurred high computational burden, resulting in a speed 

reduction problem. Various techniques have been introduced to 

overcome these drawbacks. In order to maintain the real-time 

characteristics of multi-channel images, however, expensive 

hardware devices must be used.  Thus, to solve these disadvantages, 

we suggested in this paper the object detection method wherein the 

motion vector based on the compressed stream is analyzed and set 

in motion. As a result of the performance evaluation, the detection 

rate was not significantly different from the existing method, but 

the detection speed was at least 21.5 times higher. 
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I. INTRODUCTION 

Today, most of the closed circuit television (CCTV) 

integrated control systems are expanding their domains, from 

human-eye monitoring and video recording to Intelligent 

Surveillance System.  Intelligent surveillance systems analyze 

the CCTV image, recognize the object, identify the danger 

situation, and notify the administrator in real time, so it is 

possible to deal with the situation quickly and prevent crime. 

What is important in the intelligent surveillance system is the 

technology for detecting valid objects in CCTV images.   

In general, a background generation method or a background 

difference method is used as a technique for detecting an object 

in an image. The background generation is a method of dividing 

the background and the object and reconstructing the image so 

that only the background components exist. By the method of 

differentiating between input images, objects can be easily 

detected from the reconstructed background image.  The most 

widely used technique for analyzing and detecting background 

components is the MoG (Mixture of Gaussian) [1]. MoG 

technology has the advantage of being able to handle slow 

changes of light, periodic motion in the background, slow 

moving objects, long-term scene changes, and camera noise 

effectively. In addition, techniques such as scale-invariant 

feature transform (SIFT) [2], sped-up robust feature (SURF) 

[3], and Histogram of Oriented Gradient (HOG) [5] were used.  

In recent years, object detection techniques using the 

convolutional neural network [6] have come to the fore.    
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Note, however, that such methods have a disadvantage, i.e., it 

is difficult to process multiple channels due to a relatively large 

amount of computation incurred in decoding and analyzing the 

input image. Such disadvantage increases the hardware cost and 

consequently raises the control center’s operating expenses.  

Therefore, in this paper, we propose a compression 

stream-based object detection algorithm that detects moving 

objects without decoding the images to solve the disadvantage 

above. This paper consists of 5 chapters. Chapter 1 introduces 

the background and necessity of this paper; Chapter 2 describes 

the existing object detection technology. In Chapter 3, we map 

out the object detection method based on the proposed 

compression stream; in Chapter 4, we implement and test the 

designed algorithm and verify the proposed technique. Finally, 

Chapter 5 presents the conclusion and future direction of this 

research. 

II. OBJECT DETECTION TECHNOLOGY 

The first step in detecting objects is background modeling. 

Typical techniques of background modeling include 

background generation techniques and background subtraction 

techniques.  After background modeling is performed on the 

input image, objects are detected using techniques such as point, 

area segmentation, and statistical approach. Figure 1 shows the 

object detection flow diagram.  

 

 
Fig. 1. Object Detection Flow Diagram 

 

A. Background Modeling 

 Background Generation Technology 

Background generation method is a method of dividing the 

background and the object; it is a method of reconstructing the 

image so that only the background components exist. The most 

widely used technique for analyzing and detecting background 

components is MoG (Mixture of Gaussian). The MoG 

technique can effectively deal with slow changes of light, 

periodic motion in the background, slow-moving objects, 

long-term scene changes, and camera noise. 

 Background Subtraction Technology 
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The background subtraction technique can be performed by 

calculating the deviation between the image and the background 

image. The part where there are significant changes in the 

difference values between the corresponding image and the 

background image is assumed to indicate the object in motion.  

In order to detect the movement area, the area where the 

changes appear is indicated by another symbol; the object area 

is then detected through connection check 

B. Object Detection Technique 

 Object Detection Using Points 

The object detection technique using points is a method of 

analyzing the texture information expressed in an area to find a 

point having noise and continuity and determine the point as an 

object. Most point methods have been used for a long time in 

motion, stereo, and tracking problems, but the all-important 

technique is finding a specific location that does not change with 

the orientation of light and camera. The Kanade-Lucas-Tomasi 

Feature Tracker (KLT) [9] and the Scale-Invariant Feature 

Transform (SIFT) are notable examples of methods that utilize 

points.  

 Object Detection Using Area Segmentation  

Area segmentation is a method of dividing an image into 

similar areas by repeated calculation, using information such as 

color, brightness, and texture. The performance of this 

segmentation method varies depending on the conditions of how 

to define the initial values (color, brightness, texture). The 

mean-shift technique for finding clusters in the color space is 

most commonly used.  

 Object Detection Using Statistical Approach  

Measurements obtained from video images always contain 

noise due to environmental factors. In addition, motion occurs 

together with noise, resulting in object motion and confusion. 

The statistical method is a way of resolving such tracking 

problems by obtaining uncertainties that occur during the 

measurement and modification of the object state.  The 

statistical method involves estimating the next state by 

modeling the object state values such as location and velocity 

changes. 

The Kalman Filter [10] and the Particle Filter [11] are 

typically used 

III. MOTION OBJECT DETECTION USING MOTION VECTOR 

A. Problems with the Existing Technology 

There are various methods for detecting objects as listed 

above. In recent years, an object detection method (R-CNN, 

etc.) combining a sliding window technique or a Region 

Proposal technique for detecting an existing object and a 

composite neural network has appeared, showing high detection 

performance. 

In the case of the techniques above, however, the entire image 

information is analyzed after the CCTV image is decoded to 

detect the object; hence the disadvantage of high computation 

amount and the resulting speed reduction. In order to 

compensate for these drawbacks, methods such as resizing or 

reducing the number of image analysis frames have been 

applied. In order to maintain the real-time property of 

multi-channel images, however, expensive hardware devices 

have to be used, and such reduces the efficiency of resource use 

of the institutions adopting them. 

Therefore, in order to solve these problems, we propose a 

method of detecting moving objects that analyzes the 

undecoded compressed streams. 

B. Motion Vector Detection 

Motion vector means a distance represented by a vector 

(displacement) when motion estimation is performed.  

 

 
Fig. 2. Primary Object Candidate Area Detection 

 

In this paper, the compressed stream is received from CCTV, 

and the previous image frame and the current image frame are 

compared to convert the image into blocks and extract the 

motion vector from each block. Fig. 2 represents the entire 

algorithm. 

  The motion vector generates a three-dimensional histogram 

wherein the X, Y coordinates indicate the direction of the 

motion vector and the Z coordinate indicates the size of the 

motion vector.  If the direction and size of the motion vector are 

similar to the preset values, the motion vector is accumulated to 

detect the area of the moving object.  The cumulative time is set 

to 500ms; if the cumulative value does not exceed the 

predetermined threshold value, the image is determined as noise 

and ignored in the detection phase. 

The area of the motion object detected in the phase above 

may not be equal to the size of the object in the real image, or 
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multiple detection areas may be set in a single object. In 

addition, there is a problem of the object not being detected in 

the case of a still object. Fig. 2 shows the primary object 

candidate area detection 

 

 
Fig. 3. Primary Object Candidate Area Detection 

 

In order to solve the problem above, multiple adjacent image 

blocks are re-identified with focus on the primary candidate area 

block. The motion vector value for the various adjacent video 

blocks was compared with the 2nd threshold value, and the 

block with motion vector value exceeding the 2nd threshold 

value is set as the region proposal block again. In addition, 

among multiple adjacent blocks, those with intra-picture as 

coding type are reset to the object area. Intra-picture does not 

have a motion vector, so it is impossible to determine whether 

an object is in the adjacent block based on the motion vector. In 

this case, the adjacent intra-picture should be regarded as region 

proposal to include the object area. Finally, AC coefficients 

were analyzed to detect objects that do not show moving 

displacement, with a certain pattern range detected as the object 

area. Fig. 3 represents the results of detection of the motion 

object. 

 

 
Fig. 4. Motion Object Detection 

 

 

IV. IMPLEMENTATION AND TESTING 

For implementation and performance evaluation, we 

performed with the Intel (R) Core (TM) i7-6700 CPU @ 

3.44GHz and RAM 16.0GB environment in Windows 10 OS. 

The Video Dataset for implementation and performance 

evaluation was tested based on ten arbitrary images in 

possession. Fig. 5 shows the test image. 

 

 
Fig. 5. Test Image 

A. Algorithm Implementaion 

The object detection method based on the compressed stream 

proposed in this paper is implemented as shown in Fig. 6. Fig. 6 

(a) shows the result of detecting a correctly moving object. 

Figure 6 (b) shows the faulty detection result.  

 

 
Fig. 6. Implementation Results 

B. Testing 

For the performance evaluation, the bit stream is received 

from the existing CCTV and decoded; using the background 

modeling and subtraction images, the detection rate and 

detection speed of the (1) conventional object detection method 

and (2) object detection method using the proposed 

compression stream-based motion vector were comparatively 

evaluated. Table 1 shows the evaluation results. 

 
TABLE I : EVALUATION RESULTS 

Classification 

Suggested Technique Existing Technique 

Recognition 

Rate 
Speed 

Recognition 

Rate 
Speed 

Video 1 88.5% 930fps 89.5% 45fps 

Video 2 84% 905fps 85.7% 46fps 

Video 3 87% 942fps 86.4% 40fps 

Video 4 83.2% 924fps 82.9% 42fps 

Video 5 80.9% 940fps 83.4% 43fps 

Video 6 87.4% 927fps 89.4% 45fps 

Video 7 89.8% 930fps 87.6% 47fps 

Video 8 81.6% 910fps 83.4% 40fps 

Video 9 86.5% 915fps 84.1% 41fps 

Video 10 88.7% 934fps 87.9% 43fps 

Average 85.76% 926fps 86.03% 43fps 

 

As a result of the performance evaluation, the detection rate 

of the proposed technique is 85.76%, which is not significantly 
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different from the conventional technique's detection rate of 

86.03%. 

In terms of detection speed, the proposed technique showed 

926 fps, which is about 21.5 times faster than the conventional 

technique's 43 fps. 

V. CONCLUSION 

In the existing object detection methods, CCTV images are 

decoded, with the entire image information analyzed to detect 

the object; hence the high computation amount and the resulting 

speed reduction. In order to compensate for these drawbacks, 

methods such as resizing or reducing the number of image 

analysis frames have been applied. In order to maintain the 

real-time property of multi-channel images, however, expensive 

hardware devices have to be used; this reduces the efficiency of 

resource use of institutions that adopt them. Therefore, in this 

paper, we have proposed a method that enhances the detection 

speed wherein the object is detected by analyzing the motion 

vector that is based on the compressed stream, in order to solve 

the problems above.  

As a result of the comparison with the existing technique, it 

was confirmed that there were no significant differences in the 

detection rate, whereas the detection speed was at least 

approximately 21.5 times higher than that of the existing 

technique.  Through the proposed method, real-time 

implementation is considered possible; hardware dependency 

can be eased so as to enhance the efficiency of resource use of 

the adopting institution. In the future, we aim to conduct studies 

on improving object class classification and algorithm 
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