
 
Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

 

International Journal of Engineering & Technology, 7 (2.33) (2018) 1053-1056 
 

International Journal of Engineering & Technology 
 

Website: www.sciencepubco.com/index.php/IJET 

 

Research paper 
 

 

 

 

Explosive Detection Using Re Explosive Detection Using Remote 

Nano Sensor Network (RNSN) 
 

R V Kishore Kumar
1
 Dr. G.Murali 

2
 

 
1
 Research Scholar, Department of Computer Science and Engineering, 

Acharya Nagarjuna University, Nagarjuna Nagar, Guntur District, Andhra Pradesh, India. 
2 Professor, Research Guide, Department of Computer Science and Engineering, 

KKR &amp; KSR Institute of Technology and Sciences, Guntur District, Andhra Pradesh, India. 

* Corresponding author E-mail: m_gudipati@yahoo.com, 2E-mail: mail2rvkk@gmail.com 

 

 

Abstract 
 
Because of huge development in explosives-based fear based oppression over the globe, the exploration on location of explosives 

accepted exceptional centrality. It is all the more so in the wake of 9/11 and later episodes. There is no single answer for the threat of fear 

mongering. One of the arrangements is to recognize explosives early and assemble counterintelligence to battle the man-made crusade. In 

any case, it is a testing errand to recognize follows explosives because of low vapor weight, expanding changes in creation, roads for 

arrangement, and camouflage. Numerous follow touchy recognition frameworks appeared. They incorporate sensor based identification, 

Gas Chromatography (GC), Mass Spectrometry (MS), and Mobility Spectrometry (MS). These systems require gadgets that are costly, 

massive and with working methodology that are time taking. Conveying such gadgets in vital zones is deficient as the expansive scale 

utilization of them isn't conceivable. Hence it is vital to have little reasonable sensors, which are touchy and specific, conveyed in 

expansive scale. Nanosensor innovation when utilized to shape an enormous system has potential for recognizing follow explosives. As a 

stage toward the arrangement, we gave a procedure Wireless Nano Sensor Network (WNSN) executed utilizing NS2 for reproduction 

investigation of follow recognition of explosives. We proposed a calculation named Nano Trace Explosive Detection (NTED) to 

accomplish this. As there are plenty of explosives materials, we favored the two most basic explosives named TNT and RDX as 

contextual analysis. Our outcomes uncovered the importance and capability of WNSN for shielding individuals and properties from 

dread assaults. 
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1. Introduction  

Nanosensors are getting to be potential stage for different 

applications that are circulated in nature including touchy location. 

Particularly nanochecmical sensors appeared for that can 

accomplish high selectivity and affectability. Besides nonosensors 

bolster both without receptor and receptor-based methodologies 

and can fit well into sensor systems. Since unstable based fear 

based oppression is developing quickly as of late, the exploration 

on dangerous identification expected essentialness. Be that as it 

may, it is exceptionally testing to have huge scale observation for 

unstable discovery. There are numerous elements that make it a 

testing undertaking. They incorporate novel materials presented 

for explosives, most explosives containing low vapor weight, 

diverse novel stages of explosives, and weapon conveyance and 

camouflage plans. There are two sorts of recognition systems for 

explosives. They are known as follow touchy identification and 

mass hazardous location.  

The issue with previously mentioned approaches needs gigantic 

gadgets that are not moderate for expansive scale arrangement of 

sensors in the wake of consistently expanding dread assaults 

winning in various parts of the world. In this way it is vital to have 

moderate arrangements. In this paper, we concentrated on follow 

unstable location approach. Follow location includes gathering of 

vapour and breaking down it utilizing sensors. Quick discovery of 

explosives and arrangement ceaseless activity are vital for 

observing explosives with constant identification and notice. In 

this manner mass sending of sensors is critical. Towards this end, 

the conventional gear isn't reasonable and not doable also. Along 

these lines, it is an ideal opportunity to have more advantageous 

but then savvy approach for substantial scale sensor systems sent 

in extensive land region. With approach of nanoscience related 

with sensors, things are slowly evolving. This is the method of 

reasoning behind picking nanosensor arrange for dangerous 

recognition in this paper. 

With nano sensor organize, a demonstrated approach is taken after 

which is a piece of the proposed strategy for follow unstable 

identification. The technique is quickly depicted here. At the point 

when a presumed protest is discovered the vapor test of the 

material is gathered. Utilizing sorbent material, touchy atoms are 

pre-concentrated. At that point sensor assimilates the discharged 

atoms from the pre-concentrator with the end goal of discovery. A 

while later the location is assessed. Nano sensors have distinctive 

execution trademark to be specific affectability, Detection limits, 

selectivity, determination, reaction time, linearity, and hysteresis. 

Because of these capacities, cost and size of the sensors, nano 

sensor innovation is utilized for effective organization of sensors 

in substantial scale. In this paper, we proposed a calculation and 

executed reproductions to exhibit verification of the idea. 
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2. Related Study 

His area gives audit of writing on various ways identifying 

explosives in reality. Mohan and Shelly [1] contemplated unstable 

recognition in fringe regions. Since outskirt zones need to deal 

with dangers from individuals and their hostile to dread exercises, 

they investigated fringe security robot with two PIR sensors for 

distinguishing individual and identifying explosives separately. 

They examined distinctive advances associated with the 

framework. They incorporate Bluetooth innovation and infrared 

innovation. They executed a reproduction think about in Visual 

Basic. Ball et al. [2] examined military reconnaissance systems 

and the utilization of computational knowledge for unstable 

discovery. Kumar and Murali [3] made a survey of explosives, 

their discovery strategies and conceivable programmed 

recognition of explosives utilizing Wireless Sensor Network 

(WSN). Kumar and Sushanth [4] investigated automated vehicle 

with an arm for touchy discovery. The arm can comprehend the 

nearness of noxious gas noticeable all around. Makeenkov et al. 

[5] then again contemplated infrared sensor hubs for screen fluids 

for their unstable practices. It can detect the lower unstable point 

of confinement of gases. 

Usmanov et al. [6] performed investigation of explosives with a 

strategy known as exchanging current crown release. It discover 

wellspring of air weight concoction ionization by abusing 

thickness utilitarian hypothesis calculations. They examined the 

touchy conduct of TNT, RDX and different explosives. Lopez et 

al. [7] concentrated on the issue of blast of gas chambers. Gas 

chambers are generally utilized for cooking gas. In this unique 

circumstance, different occurrences relating to blast of barrels 

were seen every once in a while. They influenced investigation of 

such episodes and made observational investigation of petroleum 

gas and high-weight hydrogen to gas barrels. They utilized TNT 

identical strategy for distinguishing explosives. Gas recognition 

can likewise help in understanding explosives and location. 

Towards this end, Rehman and Zeng [8] considered ionic fluids as 

gas materials for gas detecting. They found that ionic fluids do 

have detecting abilities that can be abused with the end goal of 

touchy identification. Millar et al. [9] examined RDX and its 

attributes as far as its precious stone structure. Different diversion 

strategies are utilized for portrayal of RDX as far as its structure. 

3. Implementation Methods for Explosive 

Detection Using Ns’s 

Unstable location techniques are extensively grouped into mass 

and follow dangerous recognition strategies. Consume rates of 

explosives are considered to comprehend them as high power or 

low force explosives. These explosives show self-rot proliferation 

to discharge warmth and weight while causing blast. As the name 

infers, mass explosives are the explosives that are comprised of 

numerous materials and they are utilized as a part of vast scale 

specifically for blast exercises. Discovery strategies utilized for 

mass explosives is known as mass dangerous location techniques. 

Then again follow explosives are the explosives that are utilized as 

a part of little size. They are distinguished by follow hazardous 

location 

 
Figure 1: Bulk Explosion Detection Methods 

Mass recognition techniques are separated into six classifications. 

They are X-beams, neutrons, electromagnetic imaging, 

electromagnetic and Υ beams. X-beams construct approaches 

situated in light of transmission, clean vitality, backscatter, x-

beam with high transition sources and remote identifiers. PC 

tomography likewise goes under this class. The Neutrons 

approaches incorporate warm neutron investigation, quick neutron 

examination, beat quick neutron examination, beat quick warm 

neutron investigation, and so forth. Electromagnetic imaging 

approaches incorporate radar, microwave, terahertz, and infrared. 

Electromagnetic methodologies are attractive field, ESR, NMR 

and NQR while Υ beams approaches incorporate backscatter and 

transmission. These techniques are utilized to recognize mass 

explosives. Then again follow dangerous identification strategies 

distinguish unstable in view of the follows or build ups of touchy 

materials. 

 
Figure 2: Types of Nano sensors 

Basically there are three types of nano sensors they are physical 

nanosensors, chemical nanosensors and biological nanosensors. 

4. Behaviour of Rdx and Tnt 

Before building up any arrangement, it is fundamental to 

comprehend the properties of hazardous materials under 

examination. They are known as RDX and TNT. These are 

substance aggravates that have touchy capacities. They can show 

self-spreading decay that outcomes in the sudden arrival of 

warmth and weight packaging blast. In view of the consume rates 

explosives are classify into high and low rates. Low consume rates 

are estimated in centimeters every second while high consume 

rates are portrayed by the speed at kilometers every second. The 

high unstable materials are isolated into two sorts once more. 

They are known as essential explosives and auxiliary explosives 

simply thinking about their dependability. The previous are 

delicate to outside boosts while last are extremely steady and need 

the start from essential explosives. Dynamite and RDX go under 

optional explosives. Dynamite goes under nitroaromatic 

compound. RDX is known as nitramine. It is comprehended that, 

at encompassing temperatures, low vapour weight is the key 

normal for some ordinarily utilized explosives like TNT and RDX. 

It demonstrates that the atoms of these hazardous materials are 

greatly sticky and they have propensity to simple ingestion at 

surfaces. At the point when temperature is expanded, the vapour 

weight is additionally expanded. At the point when surface vitality 

is high, it contains high ingestion limit. 

5. Methodology for Detectn of Trace 

Explosives 

In this paper, we concentrated on nanosensor based approach for 

hazardous discovery. The justification behind this is nanosensors 

are little with empowered sensor abilities for differentiated 

purposes. It is appropriate for huge scale sending in order to battle 

the hazard of psychological warfare. As a matter of first 

importance the hints of TNT and RDX are gathered. As said 

above, follow dangerous recognition is exceptionally testing as 
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getting follows is a dull assignment. The method of reasoning 

behind this is numerous explosives discharge vapor which has low 

weight. That is the reason gigantic measure of air with follows 

should be gathered for proficient experimentation. Consequently it 

is conceivable to have enough particles of explosives for tests. 

Again it is base on the affectability of nanosensors. At the point 

when nanosensor is exceedingly delicate, it is conceivable to do 

tries different things with less air containing hints of explosives. 

Generally more atoms are required. It is comprehended that the 

affectability of sensors isn't satisfactory. That is the reason it is 

critical to gathered more atoms for tests. Huge volume of air 

should be considered for containing adequate atoms identified 

with the hazardous being referred to. 

The pre-concentrators that are customary are cumbersome in 

nature. They require more space, more power, and display low 

reaction time. In this manner they are not appropriate for huge 

scale arrangement of sensors for constant discovery of explosives. 

With regards to nanosensors, they are exceptionally convenient, 

little in measure, have capacity to have high effectiveness when 

contrasted with their antecedents with deference with testing. Late 

developments uncover the utility of nanosensor gadgets to frame a 

detecting system that can be sent in expansive scale. The gadgets 

are exceptionally helpful for such sending as required. With 

sorbent material utilized as a part of USA as of late, speedier 

desorption of hazardous particles is conceivable. 

In is comprehended from the writing that nano innovation 

identified with sensors can give remarkable conceivable outcomes 

in the examination of follow identification of explosives. The nano 

scale highlights can impact compound and physical properties of 

sensors decidedly. What's more, the innovation empowers sensors 

to have continuous detecting capacities other than making the 

organization of gigantic number of sensors in extensive scale 

achievable and reasonable. Additionally, nano innovation 

empowered gear can help in working pair with sensor gadgets. As 

the sensor's measurement is littler, it can help in increment of 

affectability. In the meantime, it can accomplish more abilities in 

detecting chemicals. All things considered, numerous nanosensors 

in reality display pool selectivity. In spite of the fact that the 

innovation is in its earliest stages, it has made a feeling that it will 

win in the unstable recognition instruments over the globe in 

future. Optical, mechanical, physical and attractive properties are 

upgraded with nanoscale impacts. With nano innovations, it is 

conceivable to have base up approaches thinking about particles 

and atoms for investigation and building a technique for follow 

touchy recognition. Nanomechanical impacts with atomic 

ingestion make nanosensors great possibility for follow unstable 

recognition. In this paper we propose a framework show for 

Nanosensor Wireless Network (NSWN) which is implied for 

discovery of follow explosives. The system model is shown in the 

following figure 3. 

 
Figure 3: System Model 

Nanosensor systems are spread topographically since they should 

cover expansive zone which needs to give reconnaissance to 

touchy discovery. Numerous remote nanosensor systems are 

incorporated with Internet in order to empower clients to access 

the information created by them. A security officer can make 

inquiries and acquire data required. Numerous nano-sensor hubs 

are a piece of a system. Every hub is fit for detecting deposits of 

TNT and RDX which are noticeable all around. The atoms of 

these materials are delivered in reenacted condition to exhibit 

follow touchy identification. Nanosensors in each system are 

associated with a base station. From each base station, nano joins 

are built up to nano-miniaturized scale interface. Through nano 

miniaturized scale interface every base station are associated with 

a door. The entryway is associated with Internet and therefore 

information is put away in an Internet archive which is gotten to 

by approved security faculty. 

6. Experimental Results 

Investigations are made with NS2 reproduction condition for 

showing follow touchy discovery. The framework display 

exhibited in this paper is utilized to perform tests. The attributes of 

explosives, for example, TNT and RDX are utilized as depicted in 

Table 1 for follow identification of explosives. Exactness and 

review measures are processed for assessment of the proposed 

technique. The tests are made 100 times. The perceptions are 

recorded. The accuracy and review are figured in light of the 

disarray framework introduced in Table 1. 

Table1: Confusion matrix 

 Ground Truth (correct 

trace explosive 
detection) 

Ground Truth 

(incorrect trace 
explosive decision) 

Algorithm (correct 

trace explosive 

detection) 

True Positive (TP) False Positive (FP) 

Algorithm (incorrect 

trace explosive  

detection) 

False Negative (FN) True Negative (TN) 

Confusion matrix is used to as the  basis for evaluation of the 

proposed algorithm Nano Trace Explosive Detection. Precision 

and recall are statistical measures that are based on the confusion 

matrix. They are computed as in Eq. (1) and Eq. (2).  

i) Precision = (TP/(TP+FP)*100                                                       

ii) Recall = (TP/(TP+FP))*100 

Precision refers to the ratio of correctly detected trace explosive 

experiments to the total number of experiments made. In the same 

fashion, recall is the ratio of number of actual correctly detected 

trace explosive experiments out of correctly detected trace 

explosive experiments. 

 
Figure 4: Precision and Recall Evaluation 
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As can be seen in Figure 4, it is evident that recall is represented 

in horizontal axis and precision is represented by vertical axis. The 

results reveal the performance of the proposed simulated trace 

explosive detection method. Each measure is 0.0 to 1.0 showing 

the ratio to understand the quality of the trace explosive detection 

method.  

7. Conclusions and Future Work 

Many techniques came into existence as found in the literature for 

both bulk and trace detection of explosives. However, it is 

understood that there is no single solution that is capable of 

fulfilling objectives of anti-terrorism. In this paper, we studied 

trace detection of explosives using Wireless Nano Sensor Network 

(WNSN). Due to the emergence of nano technologies and the 

capabilities of them to serve for different sensing purposes, they 

are good candidates for trace explosive detection. Expensive and 

bulky devices for explosive detection are no longer suitable as 

terrorism can occur at any corner of the world and large scale 

usage of such devices is not feasible. Therefore it is inevitable to 

have small devices whose presence cannot be detected easily for 

sensing explosives and provide real time feedback to the people 

concerned. A massive sensor network possibly made up of 

thousands of nano sensors seems to have an attractive solution for 

detection of explosives. In this paper, therefore, we investigated 

the utility of nano sensors for trace explosive detection. We 

considered the case of two explosives that are widely used. They 

are RDX and TNT traces that are sensed by nanosensors. Towards 

this end we proposed an algorithm named Nano Trace Explosive 

Detection (NTED) that utilizes characteristics of explosive traces 

and detect the presence of RDX or TNT and provide notifications. 

Our simulation results revealed that the proposed algorithm is 

effective in detecting trace explosives. In future, we intend to 

make experiments with other kinds of explosives besides 

improving algorithms for trace explosive detection. 
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