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Abstract 

This paper is based on the detection of the explosive. Detection of explosives is based on technologies that focus on either bulk 

explosives or traces of explosives. Bulk explosives can be detected indirectly by imaging characteristic shapes of the explosive 

charge, detonators, and wires or directly by detecting the chemical composition or dielectric properties of the explosive 

material. Trace detection of explosive or on explosive particles that are deposited on nearby surfaces. Sensors are used which 

is assign to X ray radiation, optical radiation sensors, as well as detectors applied in gas chromatography, electrochemical and 

chemical sensors. Also, neutron technique and attractive resonance devices were analyze. Special thought was drawn to 

optoelectronic sensors of explosive devices. 
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Introduction 

Currently a lot of thought is being paid to the development 

of methods and instrumentation for the finding of 

explosives. There are additional than one hundred types of 

services and national explosives and about twenty 

commonly used drugs. A number of explosive 

characteristics can be used for their detection. IED finding 

techniques can be separated into two groups: bulk finding of 

explosives, and trace finding of explosives. Habitual hot- 

headed exposure systems are bulkier in mass, exclusive, and 

always require manual awareness. Because of its public 

visibility intruder can easily bypass the system using 

another route. A wireless sensor network consists of several 

types of autonomous sensors to co-ordinately monitor a 

particular activity.  

The system consists of a processor, a sensor and wireless 

transceiver equipment.  

Uncovering of explosives is based on a wide variety of 

technologies that focus on either bulk explosives or traces of 

explosives. Explosive detection is a very difficult task, and 

combinations of the various techniques offer increased 

sensitivities and selectivities.  

There are normal technology for detect explosives that have 

been future, are in the research stage, or are currently in use. 

In bulk finding, a macroscopic mass of explosive material is 

detected directly, usually by viewing images made by X-ray 

scanners or similar equipment. In trace detection, the 

explosive is detected by chemical identification of 

microscopic residues of the explosive compound. Ion 

mobility spectrometry (IMS) is the most common technique 

used for commercial applications of trace explosives 

detection. Another method in explosive detection is 

Chemiluminescence. In dual energy x-ray techniques a 

single broad x-ray beam and a dual detector arrangement, or 

low-energy X rays and high-energy X rays to image 

materials.  

X-ray data are obtained at both x-ray energies. The two 

independent images are computer-processed to compare 

low- energy to high energy x-ray absorption. 

 

Detectors 

IED detection techniques can be divided into two groups: 

bulk detection of explosives, and trace detection of 

explosives. 

 

Bulk Detections 

In bulk detection, a macroscopic gathering of explosive 

substance is detect openly, usually by viewing metaphors 

ready by X-ray scanners or similar equipment. Most bombs 

have individual spatial skin texture and exclusively shaped 

metal components such as wires, detonators, and batteries. 

Most of the bulk exposure techniques that have potential for 

argument detection involve imaging. 

 

 
 

Fig 1: Bulk Detection 

 

Trace Detection 

In trace detection, the explosive is detected by chemical 

identification of microscopic residues of the explosive 

compound. These residues can be applied in either or both 
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of two forms: vapor and particulate. Trace detection at 

standoff distances is a particularly challenging task. 

 

Vapour 

Vapor detection refers to gas-phase molecules emitted by a 

solid or liquid explosive. The attention of explosives in the 

air is related to the steam pressure of the volatile material 

and to other factors, such as the duration of the presence 

explosive material in the given position, its packing, 

hotness, air circulation in the location, etc. 

 

Particulate 

In particulate detection microscopic particles of hard 

explosive material adhere to the plane. 

 

Table 2 Trace Detection 

 

 
 

Fig 2: Trace Detection 
 

Bulk Detection Techniques 

The bulk finding system base on X-rays, gamma rays, 

infrared, terahertz-waves, and millimetre effect have been 

working to sense arms and explosive. The techniques are 

given below- 

 

X-ray 

In the X-ray detection method, the penetrating depth of 

radiation is high in most materials. X-rays have been used 

for lots of time to look for explosives and other illegal 

imports in bags and load containers. The detector could be a 

not expensive artificial sheet monitor by an cheap camera 

with a wireless link to a data study base. Extra current X-ray 

imaging uses backscattering where both detector and source 

are collocated. Still, for imaging out to face-off distances of 

10 to 20 meters, these fitness issues may not be high-priced. 

It consist of the sole energy X ray system and dual energy X 

ray system. 

 

The Single Energy X Ray System 

Single energy X-ray systems operated at airports use 

electron energies of 120 keV. The standard system cannot 

identify the actual explosive material, but allows to detect 

control wires, batteries, detonators and other components of 

a bomb. They provide good resolution pictures to detect 

weapons with metal elements. These procedure cannot make 

out between a thin sheet of a strong absorber and a thick 

slab of a weak absorber. Simplify, the system does not 

detect explosives but only explosive devices. 

 

The Dual Energy X Ray System  

-In dual-energy X-ray systems two different attenuation 

coefficients are determined. It is possible to distinguish 

atoms of higher and lower atomic number. For example 

dense elements and less dense ones. The dense elements are 

metals and the less denser is water. X-ray intensities not 

only depend on the material but also depend on the position, 

orientation and thickness. That is why the simple dual-

energy analysis is better than single energy one. 

 

 
 

Fig 3: X-ray image of a car containing C4 explosive packages 

 

 
 

Fig 4: Transmission and backscatter X-ray images of a suitcase 

containing two guns 

 

 
 

Fig 5: Standoff X-ray detection showing hidden explosives 

 

Gamma-Ray 

In order to detect the gamma ray, it must interact with 
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matter; that interaction must be recorded. Many different 

detectors have been used to register the gamma ray and its 

energy. 

 

Types of Gamma-Ray Detectors are as 

Follows 

a. Gas-Filled Detectors 

b. Scintillation Detector 

c. Solid-State Detectors 

 

Neutron 

This technique is used for detecting the policy which are 

low-tech, hazardous, and protracted, often relying on visual 

classification or explosives-sniffing dogs. Neutron- based, 

explosive-detection technologies have been tried in the past. 

Yet, due to to some extent frail neutron source force, 

exposure face-off distances have been limited to one meter 

or less. Thankfulness to the progress of a high- voltage, 

nuclear fusion-based particle accelerator skill by Phoenix 

Nuclear Labs (PNL) in Monona. In upcoming this 

technology can also detect special nuclear material (SNM) 

like uranium-235 or plutonium, which can be used to make 

nuclear weapons. 

 

Conclusion 

The article deals with in point of fact applied methods of 

detecting vapours of explosives. The presented work 

concerns a very important problem of hazard for people, 

because of the danger of terroristic activities as well as of 

breakdowns in the production of explosives or dangerous 

materials. It may be said that all the methods of detecting 

them require complex and considerably advanced systems. 

Many investigations are so far rather scientific attempts, and 

the achieved results are still far from being able to be 

practically applied widely. 
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