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Abstract— Recently a great efforts has been made for 

developing very efficient scene change detection schemes. 

The major challenges in the detection methods are accuracy 

and computational cost. High computational cost reduces the 

applicability of the schemes in real time applications. In this 

work a novel multiple histogram based scene change detection 

scheme is proposed. In the proposed scheme for fast 

applications preprocessing is performed using single 

histogram based scene change detection then for accuracy and 

scene change type identification multiple histogram based 

scene change detection is performed. 
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I. INTRODUCTION 

The major applications scene change detection are: detecting 

sharp cuts(SC) in a video, detecting gradual transitions(GT) 

in video. The detection of GT is more complicated than that 

of SC. Scene change detection is useful in coloring old black 

and white movies. There are many approaches for scene 

change detection but none of them has been found to be 

robust so far. For scene change detection, the robust means 

the approach is able to detect all kinds of boundaries SCs and 

GTs.  It should be able to provide constant detection 

performance with minimized need for manual fine tuning of 

detection parameters in different sequences. The approaches 

proposed for scene change detection are pixel wise 

comparison based scene change detection[1]–[4], thresh 

holding based[5], edge detection based[6], entropy based [7]  

histogram based[8]–[10]. Histogram differences between 

consecutive frames are considerably more insensitive to 

object motion with a constant background than pixel-wise 

comparisons are. However, a histogram difference remains 

sensitive to camera motion, such as panning, tilting, or 

zooming. Although it can be argued that two different visual 

content can have same histogram but the probability of such 

cases is very small. 

As the consecutive frames within a shot contain 

similar global visual material therefore they have very little 

difference in their histogram as compared to the frames at 

scene change boundary. This requires proper selection of 

threshold. To overcome threshold problem various 

approaches has been proposed. For this purpose, a double 

threshold based method was proposed to eliminate missed 

scene changes and dismiss false ones[11].  Other methods 

related to threshold optimization are dynamic threshold [12], 

temporal activity [13], entropy[14] or the Otsu method [15]. 

Evolutionary optimization based methods include genetic 

algorithm(GA) based shot boundary detection[16], using 

particle swarm optimizer(PSO) [17]. 

A. Proposed Scene Change Detection Approach 

In the present work, a novel scene change detection algorithm 

has been proposed. Firstly, the scene change the video 

acquisition is performed than the loaded video is separated in 

the form of frames. 

II. VIDEO ACQUISITION 

A digital camera was used to capture successive images with 

a capture speed of 18fps.The camera can capture 16 images 

with a resolution of 454×220 pixel in a sequence (for 

example, Fig. 1 shows 16 images taken in a sequence). For 

scene change detection, a total of 92 sequences of scenes were 

evaluated in different real world places with and without 

scene changes (Fig. 2 gives some example of images taken at 

different locations). 

 

 
Fig. 2: Images captured at different scene change locations. 

In this method, the color histogram is taken as the 

primary information from the image. As the video were taken 

with a colour digital camera, the video were converted into 

the different frames and according to the frames we are 

calculating the colour histograms (RGB) with average colour 

histogram  response. 

 
Fig. 3: Color Histogram Response 

A. Red (R) Histogram 

After converting the videos into frames, the red histogram 

response of every corresponding frames is shown in fig. 2. By 

taking the histogram of the frames, all other information 

available in the frame is discarded as the goal of the work is 

only the detection of a scene change. 

B. Green (G) Histogram 

 
Fig. 3: Histogram response of green color 
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The Green Histogram response of every 

corresponding frames was taken in below Fig.3. By taking the 

histogram of the frames, all other information available in the 

frame is discarded as the goal of the work is only the detection 

of a scene change. 

C. Blue (B) Histogram 

The Blue color Histogram response of every corresponding 

frames was taken in below Fig.2. By taking the histogram of 

the frames, all other information available in the frame is 

discarded as the goal of the work is only the detection of a 

scene change. 

D. Black Histogram 

The Black colour Histogram is the average value of above 

three colours i.e. R, G and B colour Histogram response of 

every corresponding frames was taken. 

III. RESULTS AND DISCUSSIONS 

To evaluate the applicability of the proposed method different 

video samples for ninety-three different sequences of frames 

were analysed with this method. The maximum and minimum 

value of the correlation results in 4 of the 20sequences with 

and without scene changes are shown in Table I. It can be 

observed from the table, in most cases the, method. But in the 

case of Image 3 the variation is low. which can be attributed 

to inadequate light. As a result, the deviation of the colour 

histogram was not strong enough to show high deviation like 

other images taken under sufficient light. 

Category 
Sequence 

ID 

Max. PSNR 

change 

Threshold value 

(PSNR) 

Max. MSE 

change 

Threshold 

value(MSE) 

Documentary 

D1 60.1354 58.435 53.5350 49.675 

D2 59.4586 55.432 60.2548 57.864 

D3 58.5488 52.342 50.1546 47.753 

D4 61.4815 58.432 51.5486 49.753 

D5 59.5761 55.234 50.2145 45.684 

D6 58.4862 54.231 48.2458 45.674 

D7 55.4466 51.540 54.5486 50.752 

Movie 

M1 65.2486 56.453 5.2459 4.654 

M2 62.5489 60.0123 6.2548 5.753 

M3 69.2548 65.0123 10.2549 9.860 

M4 63.2459 60.013 8.2159 7.856 

News 

N1 55.5489 53.654 2.1548 1.985 

N2 53.2458 50.654 6.5489 5.557 

N3 52.2458 48.897 4.2548 3.997 

N4 58.9654 54.428 3.2548 3.007 

Cartoon 

C1 45.2548 42.589 21.5489 19.648 

C2 48.2459 43.685 25.2548 24.574 

C3 42.2548 39.863 29.3548 27.648 

C4 50.2548 49.753 26.3548 25.758 

Sports 

S1 62.8354 59.539 2.05085 1.964 

S2 61.5489 58.857 1.95648 1.538 

S3 65.4523 63.695 2.58462 2.007 

S4 59.589 54.760 1.85469 1.549 

Table 1: Arameters Obtained from Different Videos

 
Fig. 3: Histogram response calculation algorithm 
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