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Abstract— Cricket shots cannot be detected yet from single video 
sample without multiple view camera and other tools like sonar, 
speedometer. Extracting salient feature and optical flow from 
videos of cricket shots is still a challenge. In cricket, body parts 
movement created several different directional optical flows. So 
we propose two approaches related to classifying the shots. Our 
methodology defines 8 classes of angle ranges to detect cricket 
shots. Our method is grounded on Motion vectors that help to 
measure the angle of any precise cricket shot. An adequate 
accuracy level for the shots is established for this particular 
approach. 
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I.  INTRODUCTION  
Cricket, the game of bat and ball. Different technologies are 

used in cricket for visualization and coaching [1] [2]. Still 
satisfactory results for detecting shots are not achieved from 
recent researches. The problem lies between extractions of 
features from different video footage from different cameras. 
Some approaches use field position, camera position, boundary 
limit, commentary and texts [3]. A machine cannot visualize 
smoothly like human. Several issues involved such as detection 
of articulation of human body parts, cricket bat, ball swing and 
flow. A machine can detect the human body parts from the 
image [4]. Then, articulating body parts will be recognized [5] 
using different approaches of action model representation. 
Moving or articulated body parts tracking and estimation of 
human pose are much difficult [6] [7] to detect from a single 
video. Semantic analysis for cricket broadcasting video needs 
large data set and accuracy level is not satisfactory [8]. 
Different template based action classification [9] is used to 
distinguish between different sport activities. It is hard to 
classify cricket shot as occultation of bat as well as the 
different parts of body. We propose a distinct approach to 
classify cricket shots using the motion vector detection [10] for 
each of the frame using optical flow and transformation of 
vectors to angle. Here we have implemented for only 4 shots in 
4 range of angles of 360 degree. But using this approach we 
can classify 8 distinct cricket shots. We have established the 
accuracy level for this method. 

II. RELARED WORKS 
First, Many researchers have researched on cricket. The 

Hawk-Eye [2] is an advanced coaching system for cricket. 

Rahish Tandon and Dr. Amitabha have proposed semantic 
analysis of broadcasting video [8] involve the use of auxiliary 
cues to detect events. Another shot boundary detection and shot 
classification based on multi-scale spatio temporal analysis of 
color and optical flow features [3]. David 

Lowe’s SIFT [11] and Timor Kadir’s research for feature 
descriptor [12] [13] helps to identify objects direction and with 
integration with optical flow that can be helpful to detect the 
bat, ball and body parts movement direction. Bangpeng Yao 
and Li Fei-Fei have researched about modeling mutual context 
of object and human pose in human-object interaction activities 
[6]. Machine also have to recognize the human pose by 
effective learning approach [14]. Ashwani Aggarwal and 
Susmit Biswas have proposed a technique for object detection 
and motion estimation from a 

MPEG video using background subtraction [10]. Different 
filter based tracking like Kalman [15], KLT [16] [17] etc 
approaches are proposed with several modification. Those have 
played an important role on field of object detection, tracking 
as well as in action recognition. Mubarak shah, Javed Ahmed 
and Mikel d. Rodriguiz have proposed an action MACH filter 
[9] for action recognition, which can distinguish between 
different sports activities. But these approach take a large 
learning set to make template class of the action corresponds to 
the specific sports activity. 

Analyzing optical flow, various vision based object 
tracking [19] and action recognition approach we proposed our 
technique to classify cricket shots for detecting several range of 
angle of optical flow vectors of each pixel of a video [18]. 

III. PROPOSED METHODOLOGY 
We have proposed an independent technique for classifying 

the cricket shots. Our approach is detection of shot using 
several range of angle of optical flow vectors of each pixel.  

A. Estimation Motion Vector using Optical Flow 
We have evaluated the optical flow for each of the frame. 

There are several approach for evaluating optical flow using a 
modified approach of Lucas Kanade [16]. Then we got the 
motion vector for each of the pixel of each of the frame. 

B. Calculation of the Angle of the Motion Vector 
We have calculated the angle of the each motion vector. 

We have used here the basic tan inverse method for complex 
values. 



 
 

C. Classes of Angle Ranges 
All the angles for each vector of each pixel of each frame 

are clustered at 8 angle range class. The classes are [-90 to -
134], [-135 to -179], [-44 to 0], [-45 to -89], [1 to 45], [46 to 
90], [91 to 135], [136 to 180]. We have put all the angles of the 
motion vectors on those correspondent angle class. 

 

 
Fig 1: Eight classes of angle ranges 

D. Classifying the Shots 
1st step is to computer the Laplacian of Gaussian (LoG) of 

each frame.by using the formula 

 
 

 
Fig 2: Laplacian of Gaussian (LoG) 

Laplacian of Gaussian (LoG) is preferred in this scenario as 
the numbers of motion vectors are huge in quantity. Based on 
brightness constancy equation displacement of each pixel in 
terms of x, y and time is calculated which is represented by u, v 
and t. where u represents the displacement of X-axis, v 
represents displacement in Y-axis. Horn & Schunck used 
smoothness constraint equation in order to find out u,v . As  
fxu + fyV + ft = 0 is under constraint. Along with finding u and 
v by using Horn & Schunck, we also computed weighted 
normal flow d by the following equation. 

d = ∑ Wtft / (sqrt (fx2 + fy2 ) ) ,where W is a weighted value 
found from parallel from. After finding the normal flow for 
each pixel in the entire frame, all of them are clustered into 
one group. 
 

 
Fig 3: Square-cut shot angle  

 
 

 
Fig 4: Weighted optical flow 

After retrieving all the motion vectors from each frame, we 
did split in into 11 fragments. Each is represented as a 
histogram that contains only those motion vectors that fall 
under that category. Each histogram is computed and the 
average of all the motion vectors are calculated 



 
Fig 5: Histogram Fragmentation 

 
All For each of the angle class we have sum all the vectors of 
correspondent angle class. We have taken the class that have 
maximum (positive or negative) total vector. And this indexed 
angle class defines the specific shot.  
S = {s1, s2, s3, s4, s5, s6, s7, s8}; each element represent range 
of angles single shot.  
V = {v1, v2, v3, v4, v5, v6, v7, v8}; each element represent 
summation of the motion vectors related to the angle of ranges. 

 

 
Fig 6: (a) Flick shot angle. (b) Hook shot angle. 

(c) Off-Drive shot angle 

IV. ALGORITHM OF THE FIRST APPROACH 
The pseudo-code of the first approach: Classes of angle range 

 
vecset = 1 ∗ 8 complexarray 
WHILE(NumberOfFrames) 
    frameno = no. of frames 
    lap = laplacian(frame) 
    FOR-EACH of the pixel 

vector = motionvector() 
angle = tan−1(imag(vector)/real(vector)) 
IF angle: 0 to 45 

Vecset[1] = vecset[1] + vector 
END iF 
IF angle: 46 to 90 

Vecset[2] = vecset[2] + vector 
END iF 
IF angle: 91 to 135 

Vecset[3] = vecset[3] + vector 
END iF 
IF angle: 136 to 180 

Vecset[4] = vecset[4] + vector 
END iF 
IF angle: -179 to -135 

Vecset[5] = vecset[5] + vector 
END iF 
IF angle: -134 to -90 

Vecset[6] = vecset[6] + vector 
END iF 
IF angle: -89 to -45 

Vecset[7] = vecset[7] + vector 
END iF 
IF angle: -44 to 0 

Vecset[8] = vecset[8] + vector 
  END iF 

END FOR-EACH 
END WHILE 
Y: Max (positive or negative) vector from vecset array 
Compute weighted normal flow 
Correspondent angle range of Y defines the shot. 

V. EXPERIMENT RESULTS 
We have experimented on this approach. For the approach 

we have figured out summation of vectors corresponds to 4 
shots. We can detect 8 shots right now with the approach. We 
have tested on 4 shots and the results of 3 shots are visualized 
on figure 6. Through the approach we have shown the accuracy 
level of our tested 4 shots on Table III. We have also shown the 
angle ranges and the vector summation for these shots on Table 
I. The threshold levels are shown on Table II. 

 We have made the accuracy level of our classifier based on 
the shots of specialized cricket coaches and player and set of 
shots are used for testing. 

TABLE I.  VECTOR SUM AND ANGLE RANGE OF FOUR SHOT CLASS 

Shot Square Cut Hook Flick Off Drive 
Angle 
Range 

(in degree) 
+136 to +180 +46 to +90 -45 to -89 -90 to -134 

Vector 
Summation 

-4.96e+03 
+1.73e+03i 

+8.96e + 02 
+1.9e + 02i 

+6.81e+02 
-2.2e+03i 

-6.19e+02 
+2.37e+03i 

TABLE II.  THRESHOLD LEVEL FOR THE 4 SHOTS. 



Shot Square Cut Hook Flick Off Drive 
Threshold 

(Max. 
Correlation) 

0.73239 0.65141 0.52361 0.78307 

TABLE III.  ACCURACY LEVEL OF OUR APPROACH 

Shot Square Cut Hook Flick Off Drive 

Accuracy 61.22% 53.32% 62.74% 63.57% 

VI. FUTURE WORKS 
In our approach, we can modify the process by establishing 

an effective bat tracker [18]. By doing this we can eliminate the 
motion vector of other than cricket bat. So from this we will 
increase the angle accuracy as well as the detection accuracy. A 
spatio-temporal maximum average correlation height filter 
(MACH) may be used to recognize action. The filter can 
capture intra-class variability synthesizing a single action 
MACH for a class. Cricket shots also related to human pose 
and action. Here, traditional MACH filter is generalized to 
video (3D spatiotemporal volume), and vector valued data. We 
have made the MACH of video of specific shots. This can be 
considered as training set. Now a tested video can be correlated 
with the MACH, it will get the specific frames that matched 
with shot. In use 6 videos to learn every shots and we check it 
with another video of that correspondent shot. If the match is 
occurred it will make another video of the specific frames that 
get match with the test video. This approach usually used to 
distinguish between different sports activity. One may 
implement this approach also using our dataset and classify the 
shots [9]. 

We will in merge with the idea of first approach, we can do 
skeleton based action detection as well as with the bat angle. 
So this approach will more be convenient. Our ultimate goal is 
to develop a vision based automated cricket coaching system. 

VII. CONCLUSIONS 
In this paper, proposed approach for detection of the 

specific cricket shots included several vision based tracking 
approaches and their extensive implementation in a consistent 
manner. 

In our approach after analysis of optical flow we have got 
the summation of motion vector results corresponds to the 
angle ranges for each of the angle classes. After getting the 
maximum correlation threshold we define different shots. We 
have stated an accuracy level of our proposed method 
according to real life cricket shots. To the best of our 
knowledge, these approaches of detection and classifying 
cricket shots have not been considered for studies earlier. 
According to the several vision based approaches and their 
application, our approach can be effective and efficient. 
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