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Abstract: - Remote detecting system utilizes lightweight sensors that have low power reinforcement. Therefore 
power saving is exceptionally noteworthy in such quite system. Suggested calculation "Odd - Even virtual 
scanning" is used to acknowledge any protest effectively, adequately and it conjointly saves important power in 
wireless sensors. As sensing element are sent in even and odd mode , in order that they are switches amongst 
resting and alert mode and also the different way around, in the odd much manner, wherever the identification 
of targets, getting into from the entrance point, before they reach one of the end point of protection point. It 
detects the energy of an object within scanning area as well because it also saves energy consumption by this 
work opens a promising detection of road network surveillance. It centers consumption and it improves the life 
time of sensor.  
The execution of the odd-Even examining approach as far as system time is double than all completely different 
past filtering calculations as way as system time. All the past procedures target vitality utilization however here 
paper target diminishing the invention time and additionally energy consumption. The main focus is to enhance 
the energy and performance of the sensing element scanning method. The sensing programming rule plays a job 
for target intrusion detection, utilizing the distinctive options of road networks 
 
Keywords—Sensor Network, Road Network, Virtual Scanning, Detection, Protection, odd - Even virtual scanning
 
I. INTRODUCTION 
 
Road networks are one amongst necessary 
surveillance areas in military situations. For military 
scenarios, since the road network is used for main 

 
Maneuver of armed forces troops in cities or civil 
areas, they require subsequent free from danger for 
armament operations. The developments of WSNs 
vindicate measure isolated battery a way with, asking 
price, flash from the past limitation, divided from 
head to foot side racial lines process capacity, and 
appropriately the physical breadth of the sensing 
component nodes. within the in depth hit or miss has 
been unhappy energy low-priced hardware and 
protocol practice, characteristic by bits and pieces 
power sources, independent detection techniques, 
multi-hop protocols, scheduling, cross-layer review, 
localization, predate synchronization and coverage. 

 
II. WIRELESS SENSOR NETWORK 
 
WSN search systems have prevalent focuses on 
analysis for two-dimensional spaces, a well known as 
disclose battlefields. In the sensing scheduling 
algorithm for set such sights on conflict detection, 
utilizing the rare features of route networks. 
Specifically, it manages focus on supporting armed 
forces operations mutually fast. In the roadways are 
vantage areas for military review and operations.  
The detection of targets, getting into from entrance 
points, before they reach one in all protection points. 
Within the tract situational awareness needs each 
entrance points and protections points (e.g., 
temporary base camps) to be assigned and altered on 
demand for quick military maneuver at intervals a 
road network. They cannot place sensor gates a priori 
before protection points for intrusion detection. 
Instead, a road network- wide deployment is needed. 
It may solve the problem for road network is duty 
cycling and virtual scanning. In which nodes wake up 
simultaneously for w seconds. The minimum working 
time before reliable detection may be reportable. The 
whole network remains silent for T seconds. If it 
takes quite T seconds for a target to move the shortest 
path between any combine of entrance points to 
protection points. The duty cycling based mostly 
algorithms performs higher within the system period 
the normal full coverage algorithms in road networks. 
The duty cycling algorithms allows whole network to 
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be silent completely for t seconds every w seconds, 
but full coverage algorithms require at least one 
subset of sensors to be active at any given point time, 
taking of the linear structure of road networks. 
The virtual scan of the opposite direction (i.e., from 
the entrance point to the protection point) cannot 
guarantee target intrusion detection, if a very fast 
target enters right after the beginning of the network 
wide silent time So Based on the fact that targets 
move only along the roadways, we propose a new 
design called Randomized Virtual Scanning. In which 
improve energy efficiency of surveillance in road 
network. In the sensors wake up one by one for w 
seconds along road network segment, creating waves 
of sensing activities is called virtual scanning. The 
waves propagate from one or multiple protection 
point P, split at the intersection and merge along the 
route until they scan all of the road segment 
surveillance. The scan based method can better 
performance then duty cycling algorithms 
Their sleeping time is independent of the number of 
sensors. Where n sensors are linearly represented 
placed at the moment. So the left end of the road 
segment is the entrance point Ep of the targets and the 
right end of the road segment is the protection point 
Pp. 
 
III. RELATED WORK 
 
The problem is to maximize the period of time of a 
sensor network whereas ensuring all intrusive targets 
are detected before they reach protection points. For 
clarity, this section explains the fundamental plan of 
randomized scanning on road network. 
A. Odd – Even  virtual scanning technique 

Among all the previous algorithms the scanning area 
is not energy effective and time dependent. Scanning 
areas is an important for everyone so that everyone 
try to require intrusion free area. Wireless device 
networks (WSNs) became one in all the foremost 
attention-grabbing areas of analysis in the past few 
years. A WSN consists of variety of wireless sensor 
nodes that kind a sensor field and a sink. We are 
assuming n sensors are randomly placed on a road 
segment of length l. Each sensing element contains a 
conservative sensing circle of radius r, which is long 
enough to hide the width of the road. This assumption 
holds true for many commercially out there sensors 
(e.g., PIR sensors will find moving automobile 
60*100 feet away). Therefore, we are able to 
represent sensing coverage employing a linear sensor 
network model as shown in Figure, where n sensors 
are linearly placed. At the moment of, let the left end 
of the road segment be the entrance point EP of 
targets and the right end of the road segment is the 
protection point PP. Let w be the minimum working 
time needed by a sensor in order that the sensor can 
be reliably detected a target over multiple samplings. 
Let v be a maximum target speed. Suppose that 

targets enter always only from the entrance point and 
move towards the protection point. 

 
Fig 2. Linearly deployment 

 
In this Always-Awake approach. A better design can 
be built based on the observation that it takes at least 
l/v seconds for a target to pass a road segment of 
length l at a maximum speed v. Therefore, all sensors 
in the road segment can sleep together for l/v 
seconds, which is defined as silent time of the road 
network. After this silent time, all nodes wake up 
simultaneously for detection. So the silent time is 
zero.  
In it Duty cycling approaches based on the fact that 
targets move only along the roadways, it’s called 
Virtual Scanning. As shown in Figure, after all 
sensors sleep for l/v seconds, we turn on sensors one 
by one for working time w from the rightmost sensor 
s1 toward the leftmost one sn. Clearly, this wave of 
sensing activities guarantees the detection and allows 
additional sleeping time for individual sensors. 
Compared with Duty Cycling, this additional sleeping 
time is obtained by the fact that all sensors but one 
can sleep during the scan. We note that the direction 
of a virtual scan shall be from the protection point to 
the entrance point. The virtual scan of the opposite 
direction (i.e., from the entrance point to the 
protection point) cannot guarantee target intrusion 
detection, if a very fast target enters right after the 
beginning of the network wide silent time 

 
 
IV. ANALYTICAL NETWORK COMPARISON  
 

1) A. Analytical network energy comparison  
We compare the Always – Awake, Duty Cycling and 
Virtual Scanning method. It has to use the following 
parameter for analysis of network. It may be show of 
in table .There is three approaches to be define. 
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Table 1.1:- Notation of parameters for analysis 

 
V. TERMINOLOGY 
 
 Always – Awake: - In this approach the 

network life time Tnet  is the same as Tlife 
because sensors work continuously without 
sleeping. 

 Duty Cycling   : - In this approach the network 
lifetime Tnet is the number of periods [Tlife / w] 
multiplied by the length of the period Tperiod (the 
addition of the silent time l/v and the working 
time w). 

             Tnet   =   (  + w)   ………….(1) 
 Virtual scanning: - In this approach the 

network lifetime Tnet  is the number of [Tlife / w] 
multiplied by the period length Tperiod . Tperiod is 
the addition of the scan time nw and silent time 
l/v.         

Tnet   =   (Tscan + Tsilent) 

           Tnet=   (  + nw)…….  …..(2) 
 Odd-Even scanning: - In this approach thesis 

describe the network lifetime Tnet  is the number 
of [Tlife / w] multiplied by the period length 
Tperiod . Tperiod is the addition of the scan time (n-
2)w and silent time l/v . 

            Tnet   =   (Tscan + Tsilent) 
            Tnet   = [ ] (2nw+  )…….(3) 

So from above equations 1, 2 & 3 described the 
sensor network lifetime. For example ,w=1sec, virtual 
scanning has the lifetime of 40 hours ,Duty Cycling 

3.5 hour, Always-awake 0.20 hour .so it may have the 
according the performance always –awake method is 
best time consider. But virtual process is save the 
energy compare to other method. 
 
ANALYTICAL DETECTION TIME 
COMPARISON  
 
In this section it compare the common detection time 
when a target getting into a road phase exploitation 
the Always-awake, Duty athletics and virtual 
scanning technique. 

 Always –awake: - Once the target is 
detected as presently because it enters the 
road phase, the common detection time is 
zero. As a result of target is catch once it's 
entering the road phase. 

 Duty cycling: - If a target enters throughout 
the operating amount, detection time is zero. 
On the opposite hand, if a target enters the 
throughout silent time, the common 
detection time is l/v the silent time l/(2v). 
The share of the silent time among a amount 
is l / (2v(wv+l). 

 Virtual scanning: - Once the n sensor is 
deployed on the road phase thus every detector 
covers the length of l / v in average. Therefore 
the target speed is v and a target will gain any 
time that's the time of arrival is uniformly 
distributed. Therefore the target will arrive 
either throughout scan time or silent time. The 
common detection time for every amount then 
mix them to get overall expected delay l/ (2v).   

We observe that the comparison of average detection 
time among the 3 approaches. We’ve got to explain 
the delay for perpetually –awake technique for 
detects with none delay. Duty athletics tends decrease 
slowly whereas operating time w will increase. 
Virtual scanning detects with a continuing delay 
l/(2v) in spite of working time w. 

 
Table 1.2:- Performance analysis for all approaches 

 
VI. OES Algorithm  

 
There are several entrance node and protection node; 
it may be define the process of the scanning graph. 
Here user defines the process of Odd Even Scanning 
which enhance the life time of sensor and working 
time of sensor becomes half.   

Parameter  Definition 
Tlife Lifetime that a sensor can work 

continuously corresponding to its 
energy budget. 

Tnet Sensor network lifetime. 
Twork Working time that a sensor needs 

to work for reliable detection. 
Normally  

Twork =w. 
Tsleep Sleeping time of each sensor. 
Tscan Scan time that a virtual scan wave 

moves along the road segment 
Tscan=nw 

Tscan Silent time that the whole sensor 
network remains silent ; that is ,time 
that a target passes through the road 
segment of length l. Tsilent=l/v 

Tperiod Schedule period of the sensor 
network. 

Tperiod = Tscan + Tsilent 
W Constant time to sensor active 

time 
V Maximum target speed 
L Road segment length 
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Step 1:- There are number of n sensor are plot in the 
sensing    area. Each sensor is active at a 
time w sec. v is the speed of vehicle is 
entering in the sensing area. The E is 
denoting the entrance node and P is denoting 
the protection node in the sensing area.       

Step 2:-When vehicle enters the sensing area. If 
sensor is active then vehicle is detected 
otherwise vehicle is continues running.                                                                   

Step 3:- There are sensors active at a time in sensing 
area. If sensor detects the vehicle then it 
send signals to server node. 

Step 4:- The detection time suppose to be reduced 
and improve  the energy of sensor. 

 

 
Fig: Odd-Even Scanning 

 
VII. EXPERIMENT EVALUATION 
 
In this action, we have a tendency to present 
experimental evaluations to examine the higher than 
approach. We have a tendency to use artificial 
networks dataset. Experiments are conducted to on 
completely different parameter and their impact is 
seen by the graph. There are large amount strategies 
for Scanning, Duty cycling, Virtual Scanning and 
Always- Awake will grant surety for the detection of 
targets. There’s many strategies and technique use to 
boost the network time career and stance to detect of 
target. All the strategies have completely different 
sleeping anticipate therefore it's going to interpret all 
strategies. Odd Even Scanning has the longest 
sleeping predate and thence the longest network time 
period. 
 

 
 

CONCLUSION 
 
Through Odd-Even Scanning working time of sensor 
turns out to be half and the system life time of sensor 
has multiplied which makes sensors vitality 
productive and improve the life time of sensor..Paper 
proposes an advanced detecting planning calculation 
for target interruption identification, using the one of 
a kind elements of course systems. In particular, 
proposal concentrates on supporting military 
operations with quick, foundation free arrangement. 
Specifically, thesis focuses on supporting military 
operations with swift, infrastructure-free deployment. 
It support the detection of targets, entering from 
entrance points, earlier they reach one amongst 
protection points; In field of battle situational 
discrimination needs each entrance points and 
protections points (e.g., temporary base camps) to be 
appointed and altered on move for ready military 
maneuver inside a road network. 
This technique can be used in real world scenario 
where user wants to increase the life time of sensors. 
Following Future trade includes. 
The sensor subsequent detects the disagree only 
sensing area but there are some holes in the network. 
Because perimeter precaution of road networks. The 
sensors should be assigned to at an optimal status to 
minimize the detection delay. 
They are to maximize the period of predate of a 
sensor network, whereas making certain all intrusive 
targets are detected before they reach precaution 
purpose. Therefore detector to be improves in 
entrance purpose the detection of complain 
additionally then optimal device placement with 
smallest detection delay between sensors. 
 
LIMITATION 
 
The sensor to be detects the object only sensing area 
but there are some holes in the network. Because 
perimeter protection of road networks. The sensors 
should be placed at an optimal position to minimize 
the detection delay. 
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