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ABSTRACT: Nowadays surveillance systems are common 

practice. However majority of them has passive camera i.e. 

an operator is required to observe the scene. Many 

researchers have worked on automation of the observation 

of the scene. Such analysis requires motion detection and 

tracking of object. So far researchers have achieved good 

accuracy with static background, however the most 

challenging part of moving objects detection in moving 

background is that motion induced by camera moving may 

dominate the observed motion, which makes existing 

methods cannot detect the real moving objects from the 

moving background robustly and computationally efficient. 

In this paper we are proposing a new algorithm which can 

work in complex environment. We use feature extraction 

and matching for consecutive frames. The matching of 

features will help to understand geographical displacement 

of moving background. Then we use affine transform to 

align consecutive frames and perform frame differencing. 

After that we perform some morphological operation to 

denoise the output. The result shows that proposed method 

is better than conventional motion detection methods with 

moving background. 

Keywords: Background subtraction, frame differencing, 

threashold, object detection, Affine homography.  

 

I. INTRODUCTION 

Object recognition, identification and detection is very 

important pre-processing steps in computer vision application 

such as object tracking, motion estimation, image restoration 

etc. Many techniques of moving object detection have been 

proposed. The most common idea is background subtraction 

i.e. to subtract the current frame from a background image 

and to classify each pixel either as foreground (moving 
objects) or background by comparing the difference with a 

threshold. Therefore, the moving object is detected and 

tracked by using background subtraction method. The other 

common method is Frame differencing, which is the same as 

Background subtraction but subtracts the current frame from 

the previous frame. However, these ease of use common 

methods assume a stationary camera and cannot detect 

moving objects with a moving camera without prior 

knowledge of camera motion parameters, because it is 

difficult to find significant differences by comparing 

successive image frames or the current image frame and the 

background image frame. The optical flow method can detect 
moving objects accurately whether the camera moving or not. 

But it is expensive and needs other constraints. This method 

was working well to detect moving objects from moving  

 

background by compensating the camera motion between 

two frames. However, the additional steps of motion 

estimation and compensation increase the complexity of the 

overall algorithm. In this paper, we focus on this problem 

and propose a robust method to detect the moving objects 

accurately from a moving camera that has real-time 

performance. Features in video are extracted and matched 

between two frames. In order to make matching more 

reliable and faster, a method for rejecting of the mismatched 

descriptor pairs by the distance of their position has been 
proposed. Then the frame-to-frame motion parameters 

described by an affine transformation could be estimated. 

The camera motion between two frames can be compensated 

by this transformation. After that, the method of Frame 

difference is used to detect moving objects. Residues and 

ghost are removed by Logic AND operation. 

Our proposed method has following steps: 

(1) The ORB feature matching obtained by camera panning. 

(2) The Hamming distance is calculated, matched pairs are 

retained and unmatched pairs are rejected leads to more 

accurate compensation. 

(3) Logic AND operation is used to remove residues and 
ghost. 

To validate our proposed method, we perform experiments 

that compare the properties of our proposed method with 

direct frame difference based method, for detecting accuracy 

and efficiency. 

 

II. METHOD DESCRIPTION 

Camera motion is typically modeled by an affine 

homography. The model parameters of affine homography 

are computed by a set of salient features whose motion is 

tracked from frame to frame. The ORB feature is at two 
orders of magnitude faster than conventional techniques 

while performing as well. It can be used for compensating 

the camera motion faster than existing methods. Figure 1 

shows our proposed method. This method consists of three 

major steps: extracting ORB features, estimating affine 

transform parameters and detecting moving object by: Frame 

difference. In the first step, the ORB features are extracted 

from two frames is matched. However, mismatched 

descriptor pairs would influence the precision of affine 

parameters and make existing detection method failed, it 

must be rejected by our proposed method of distance 

constraint. After that, the parameters of affine homography 
can be computed more precisely by the rest of matching pairs 

than existing methods. In the second step, the previous frame 

is transformed by the affine transformation to compensate for 
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the camera motion. Then the method of Frame difference is 

used to remove the background. But some residues and ghost 

would still exist in the result frames of Frame difference. So 

Logic AND operation and morphology operation are used to 
remove residues and ghost perfectly in the third step. 

 
Figure 1: flow chart of proposed method 

 

III. IMPLEMENTATION OF PROPOSED MATCHING 

METHOD 

A. Extracting and matching ORB features 

In existing motion compensation methods, the main part of 

computation time is occupied by features extracting and 

matching. ORB is an order of magnitude faster than direct 

frame differencing. So it is reasonable to choose ORB 

features for a faster computation to improve the motion 

compensation methods. In addition, ORB descriptor is binary 

strings. Its similarity is evaluated more efficiently by using 

the Hamming distance 2 L.  
 

B. Mismatched pairs are rejected 

Although the descriptors in the previous frame can be 

matched with the next frame robustly by brute-force method, 

some mismatched descriptors are still existed in traditional 

matching method (Fig. 2). 

 
Figure2:  Matched pairs of ORB feature between two frames. 

These mismatched descriptor pairs would damage the 

estimation results and lead detection failed. So we proposed 

a method of distance constraint method to reject mismatched 

descriptor pairs. We know that even if the camera would 
move fast, the motion distance between two adjacent frames 

wouldn’t be very large. That means if a key point located at 

(x, y) in the previous frame. The matched key point would be 

in the neighborhood of the same position in the next frame. 

We assume that this distance is less than d. If the distance 

between two descriptors positions of the matched pairs is 

larger than d, this descriptors should be rejected for good 

matching results. The results can be seen in Fig.3 

 
Figure3: Retained pairs after rejecting mismatched pairs 

 

C. Residues and Ghost removal: 

Most of existing method results in residues and ghost would 

be still appeared in the resulting image through precise 

compensation such as SIFT or SURF based method. Part of 

this problem is because of dynamic background. We 

proposed that remove residues and ghost by Logic AND 

operation between two result frames after Frame difference. 
Then moving objects can be segmented perfectly after 

morphology operation. 

 

IV. MOVING OBJECT SEGMENTATION 

The moving objects detection in moving background has 

been introduced above. Entire algorithm is summarized as 

follows: 

1. ORB features are extracted and matched between two 

frames. 

2. Mismatched descriptor pairs are rejected by the method of 

distance constraint. 
3. Parameters of affine transformation are computed 

precisely by the rest of matched pairs. 

4. The (k-1)th frame  I k-1 is transformed to I’ k-1  by the affine 

transformation. 

5.  I ′k-1 subtracts I k-1 for Frame difference: 

𝑀𝑘+1(𝑥, 𝑦) =  
255         𝐼𝑘−1

′ −  𝐼𝑘+1 > 𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑
0                                               𝑒𝑙𝑠𝑒

 (1)                 

 

6. Segment moving objects after Logic AND operation 

between two subtracted images and morphology method. 

𝑂(𝑥.𝑦) =  255 𝑖𝑓  = 255 𝑀𝑘+2 𝑥,𝑦 = 255 
0         𝑒𝑙𝑠𝑒                                             

 (2) 

Where O(x, y) is resulting image after detecting moving 

objects. 255 means moving region, 0 means static region. 
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V. EXPERIMENTAL RESULTS 

Experimental results of the proposed method are presented in 

this section. The proposed method is tested for   several video 

sequences. We compared the detection results of our 
proposed method with direct differencing method. The video 

sequences were processed on a 2.53GHz Core i3 portable 

computer with Visual Studio 2010 with open-CV and 

MATLAB. 

 
(a) 

 
(b) 

Figure4: The Human moving original frames outdoor: (a) Kth 

frame (b) K+1th frame 

 
Figure5: The ORB matching of both Kth frame and K+1th 

frame 

 
Figure6: Matched pairs are retained based on Hamming 

distance criteria 

 
Figure7: Resulting image after applying affine transform 

 
(a)                                                                                  

 
(b) 

Figure8: Results obtained from (a) Direct difference method 

(b) proposed method 

 

VI. CONCLUSION 

In this paper, a moving objects detection method with a real-

time performance for a video obtained by moving camera in 
motion. The ORB feature is adopted to compensate for the 

camera motion. A match scheme including mismatch 

rejecting is presented in this paper. The camera motion can 

be compensated accurately by rejecting mismatched 

descriptor pairs, because of the using of ORB features, the 

motion can be compensated accurately and quickly after 

rejecting mismatched descriptor pairs by using open-CV and 

MATLAB. Compared with other motion detection 

algorithms, the proposed method is much better to deal with 

moving objects along with moving background. 
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