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Abstract- Security threats to a nation and an individual is a global phenomenon. Young women feel unsafe in many 
localities. With the advances in technology, it is now easier to send   data directly to a security centre hence assuring a sense 
of monitoring over an intruder and also provide immediate help in case of accidents. The proposed system of automated 
recognition overcomes the need of manual alert systems such as a chain alarm. For every kind of deviation its own unique 
sensors are employed. However, all these functions can be implemented by a single effective block. 
This paper work focuses on the use of  G.P.S ,4.G technology and wireless C.C.T.V cameras to view and transmit the 
activities within public vehicles which in the past was once incapable of being monitored in real-time. The wireless C.C.T.V 
cameras sends continuous real-time video happening in bus to a monitoring room. Auto- supervision avoids the tedious 
nature of manual inspection using D.I.P algorithms. Major advantage is that its more easier to install and relocate than the 
existing sensor system.This prototype is expected to compromise the security breach from the past and pave ways for an 
unthreatened future. 
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I. INTRODUCTION 

 
The system proposed consists of two major blocks. 
The first block “Video and Position recording” block, 
oversees the performance of the transport via 
C.C.T.V camera and G.P.S located internally. The 
transmitted information is passed onto the second 
block using 4.G technology. 
The second or “monitoring” block receives the 
information and processes it in computers, whereby 
the live feed and current location of the transporting 
vehicle is continuously supervised and recorded for 
future reference. 
  Since manual “filter” of all the information is a 
tedious process, Digital imaging processing (D.I.P) is 
employed. D.I.P employs pattern recognition and 
feature extraction which is impossible by analog 
means. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1.Overall Block Diagram 

 
II. COMPONENTS 
 
a) Video and Position recording block: 
 
i) Global positioning system: 
 The global positioning system is a location 
determination network that uses satellites to act as 
reference points for the calculation of position 
information. These man-made reference points are 
visible to user equipment and they can also transmit 
additional information that can provide extremely 
accurate location information to the G.P.S function 
within location of determination devices. The G.P.S 
unit performs the following tasks, 

1. The G.P.S receiver contacts the G.P.S 
satellites and calculates its position, velocity 
and direction. At any given time, the G.P.S 
receiver has at least 3 satellites over the 
horizon to contact. 

2. The G.P.S tracking device sends the 
calculated information via the 4.G data link 
to the digitally monitored information hub. 

3. The information hub sends the received 
information to the G.P.S Tracking server. 

4. The monitor uses the monitoring station to 
follow the fleet or to review the information 
about any vehicle stored in the database. 

5. The G.P.S tracking feature can be enhanced 
by using a kill switch. The G.P.S Tracker is 
hard wired into the vehicle and installs 
behind the dashboard. The Kill Switch G.P.S 
is completely hidden. 
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Fig 2.G.P.S UNIT 
 

6. In case of an emergency situation the kill 
switch in the monitoring room can be used 
remotely disable the engine and as well lock 
all doors from the inside.  

 
ii) Closed circuit television (C.C.T.V): 
These cameras are used for surveillance purpose and 
can be either video or digital still cameras. The 
barriers of traditional cameras such as night vision 
and object focusing are overcome by C.C.T.V 
through the following features:- 
B.L.C Function (Back Light Compensation) 
The B.L.C function makes objects in front of a bright 
scene, such as a window on a bright sunny day, 
clearer to see by increasing their brightness and 
making the background darker. This option can be 
turned be OFF/ON. 
A.E Function (Automatic Exposure) 
For better performance in low light conditions the AE 
automatically detects the light level and maintains a 
clear picture if this mode is activated. 
A.W.B Function (Automatic White Balance) 
This feature automatically adjusts the color 
temperature of the camera image to match the type of 
light available, so that white and other colors appear 
as natural as possible.  
A.G.C Function (Automatic Gain Control) 
For better performance in low light conditions the 
A.G.C be increased from the standard 16db to 26db. 
This can be  switched OFF /ON. 
iii) 4.G TECHNOLOGY: 
The live feed as mentioned earlier is transmitted to 
the monitoring block using the wireless 4.G 
technology. Wireless networks have evolved 
tremendously in the last 3 decades. This concept was 
introduced with 1.G (‘G’ stands for generation) 
networks. Today, 4.G technology is getting ready to 
storm the markets, which is a successor of 3.G 
currently in use. The expectation for the 4.G 
technology is to stream high quality audio/video over 
end to end Internet Protocol. 4.G, is increasingly 

becoming  the standard for wireless communication, 
also has its share of loyal customers in some pockets 
of the world. While 3.G itself is very fast, 4.G is 
already said to be 3-4 times faster than it.  
Advantages:  

 Faster response times: 4.G technology 
reduces latency to 1/100th of a second 
(about 10ms). 

 Faster download speeds: 4.G networks 
promise download speeds of upto 
100(Mbit/s). 

 Lower costs: Normal phone call can simply 
be treated as data on 4.G effecting cost 
reduction via packet switching. 

 
The following is a comparison of 4.G and its 
predecessor on various aspects:  
Features 3.G 4.G 
Data 
Throughput: 

Upto 
3.1(Mbit/s) 

 3 to 5 (Mbit/s) 
but potential 
estimated at a 
range of 100 to 
300 (Mbit/s) 

Peak Upload 
Rate: 

50( Mbit/s) 500( Mbit/s) 

Peak Download 
Rate: 

100( Mbit/s)  1 (Gbit/s) 

Switching 
Technique: 

packet 
switching 

packet switching, 
message 
switching 

Services And 
Applications: 

C.D.M.A 
2000, 
U.M.T.S, 
E.D.G.E etc 

Wimax2 and 
LTE-Advance 

Frequency 
Band: 

1.8 – 2.5GHz 2 – 8GHz 

 
III. G BLOCK DIAGRAM 

 
The figure shows a high-level block diagram of the 
transceiver baseband processing section. The key 
baseband components for the transmitter and receiver 
are the F.F.T and its inverse (I.F.F.T).  
 Transmitting Block: 
In the transmit path the data is generated, coded, 
modulated, transformed and then passed to the 
R.F/I.F section.  
Receiving Block: 
In the receive path the data is transformed, detected, 
and decoded. If the data is voice, it goes to a vocoder. 
The baseband subsystem will be implemented with a 
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number of ICs, including digital signal processors 
(D.S.Ps), microcontrollers, and A.S.I.Cs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3. 4.G UNIT 
 
b) Monitoring block: 

                   The live feed from the C.C.T.V, is 
under surveillance in this block. Using 4.G 
technique transmission of information is done to the 
display device offering effective security for all 
vehicles.  Continous monitoring under one roof is 
not possible hence, live information of activities 
inside the vehicle is sent to its depot and D.I.P is 
also used for rigid surveillance. 
 

IV. DIGITAL IMAGE PROCESSING 
 

                   Image processing is essential because it 
improves pictorial information for human perception, 
and ensures effective storage and transmission. It 
performs noise filtering, image enhancement and 
deblurring. 
Its main feature is automated target detection   and 
tracking. 
Its used to detect, classify, track and report the 
motion and activities of people 
In case of any harassment any public violations, 
accidents or suspicious activities the video is 
automatically flagged and forwarded to security 
personnel and immediate action can be taken.  

 
1) The video analytics processing pipeline does 

the following actions: 
 Segmentation 
 Classification 
 Recognition 
 Tracking 
 Activity Recognition  
 

Segmentation/back ground subtraction: 
 It is the process of detecting changes and 
extracting relevant changes for further analysis 
and qualification. 

 Pixels that have changed are referred to as 
"Foreground Pixels"; those that do not change 
are called "Background Pixels".  
Pixels remaining after the background has been 
subtracted are the foreground pixels.  
The result of segmentation is one or more 
foreground blobs. 
Blobization is   the process of clustering of pixels 
wherein the small blobs are removed and large 
blobs are included  

 

 
         

Classification: 
Classification is the process of qualifying each 
blob and assigning a class label to it,such as 
child, adult, etc. 
Image features are used to discriminate one class 
from another 
Recognition: 
Recognition is the process of identifying a 
specific instance, a commotion that occurs in the 
transport vehicle in midst of the journey. 
Recognition requires further analysis and prior 
knowledge of the object being recognized.  
 
Tracking: 
Tracking of classified foreground blobs takes 
place over multiple frames as objects move 
through the field of view.  
Tracking is a process of blob association; for 
each blob in a starting frame, the position of that 
blob in successive frames needs to be identified.  
Trajectory can then be calculated for the object 
It figures out if an object appears,  disappears,  
merges, splits 
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Activity Recognition: 
It is the final step that combines the results of 
classification and tracking, correlating the tracks of 
multiple blobs to infer the activity occurring in the 
video.  
If two blobs, one corresponding to a vehicle and 
another corresponding to a person happen to merge 
as one it  may  wrongly conclude as a person getting 
into the vehicle. 
 
2) Passback view :  
When objects are too close to each other, they would 
be merged into a single blob.  
This is also a major concern in our scenario as the 
target (incase of thefts, quarrel, terrorist attacks) may 
escape our inspection as the buses in India are often 
crowded.  
Instead of trying to track a whole objet, we can 
superimpose a grid over the image and try to track 
the grid elements from frame-to-frame in the live 
feed. Depending on the visibility, we will track some 
body parts (mainly head and shoulder) of everyone 
from frame-to-frame.  

 

 
FIG 5. PASSBACK VIEW BLOCK            
DIAGRAM 
 
The following processes are involved   

 Motion Detection 
 Flow Detection 
 View Engine 
 Event Interference 

 Motion Detection: 
Motion sensing is done by comparing frames in rapid 
succession. This comparison is done by background 
subtraction technique. 
Flow Detector: 
CA Engine detects all tracks representing a motion. 
Interference engine selects the tracks corresponding 
to the user specified direction. 
View Engine: 
Gross change always trigger view check and it does 
periodical checking. 
Event Interference: 

Events can be defined as “any change in motion”. But 
our “area of interest” is programmed as defined by 
the user. In our perspective the following can be 
considered as abnormal events: 

 Although all the seats are empty  every 
person still stands during the journey- 
suspicious event detection 

 When the image contrast levels are high – 
fire detection 

 When there is a sudden change in the 
background drastically – accident detection 

 When an object remains in a particular area 
for a long time – missing property, 
intentionally left objects detection 
 

  
Fig 6. Flow chart for fire detection 

 
iii) Help centre: 
Situations such as these would alert the security 
personnel. Followed by his prescribed procedure the 
nearest police stations/ambulance/fire station are sent 
information regarding the emergency situation.  
 
CONCLUSION 
 
The prototype of a system of digital monitoring of 
public transportation is proposed to counter the 
insecurities inherit in a public transportation 
irrespective of the place, time, or sex. Through real-
time monitoring of the events, a sense of supervision 
is provided amongst travellers, thereby incidents such 
as theft, commotion, and suspicious activities are 
suppressed. 
Usage of D.I.P provides high resolution of images 
enhancing the probability of event surveillance. This 
overcomes the drawbacks of existing system and 
paves way for a better and secure future.                  
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