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1 Product Profile 

Search for contraband hidden inside human cloth both efficiently and friendly is 

difficult.  

NuctechTM TH1800B Terahertz & Infrared imaging instrument is a new type of body 

security scanner developed by Nuctech. The system conducts passive terahertz imaging 

technology which adopts the characteristics of terahertz wave penetrating through 

general clothing to realize a long-distance, non-contact human body inspection. 

Moreover, the system is equipped with infrared thermal monitoring module which can 

measure the body temperature, it can quickly alarm for people with abnormal body 

temperature. In addition, based on deep-learning algorithm, system will mark all kinds 

of contrabands hidden under clothing automatically, including but not limited to: metal 

non-metallic weapons, smuggled cashes, IEDs, liquids, drugs, contraband, etc. 

TH1800B Terahertz and Infrared imaging instrument can form a high contrast, real-

time image by acquiring both the terahertz & infrared signals emitted by human body, 

no ionizing radiation issue. It can conduct detection from a long distance, people can 

walk normally and do not need to stop. TH1800B is equipped with a high-definition 

optical camera, which can display both terahertz, infrared and optical images at the 

same time to assist the operator. The product is safe, high efficiency, senseless and 

concealment.  

TH1800B Terahertz and Infrared imager is suitable for personnel security inspection in 

many places. It can be widely used in customs, airports, rail transit, government 

agencies, property preservation, hospital, and other sensitive places for human safety 

inspection and temperature monitoring.  
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Figure 1 NuctechTM TH1800B Terahertz & Infrared Imaging Instrument (Unit: mm) 

 

 Figure 2 TH1800B working scenario 1 (single host device) 
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Figure3 TH1800B working scenario 2 (dual host devices) 
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2 Product Features 

 No radiation concern, no privacy issue 

a. Safe and non-radiation 

System acquires both terahertz & infrared signal emitted from the human body 

to generate image and monitoring body temperature. There is not any 

electromagnetic detection signal actively emitting. It is absolutely safe for the 

inspected personnel and operators. 

b. Privacy protection 

The scanned image does not show clear body surface features and does not 

including any inspected person’s privacy. 

c. Unconsciously inspection 

No need to stop for security scanning. It is able to realize unconscious, real-

time imaging-based inspection for human body surface. 

 Automatic Audio and Visual Alarm 

a. Accurate and comprehensive contraband detection 

The spatial resolution of the equipment is 1.5 cm (@2.5 m). It can detect 

objects size similar to or bigger than cash and mobile phone carried by 

passengers, such as knives, guns, bomb vest, etc. 

b. Automatic Threat Recognition (ATR) 

Based on deep-learning algorithm, system is able to automatically and 

accurately locate and mark contrabands. Results are shown on both terahertz 

scan image and optical image. 
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 Automatic alarm for abnormal body temperature 

Equipped with infrared temperature monitoring system, abnormal body 

temperature will be detected. 

 High through-put 

a. Throughput 2,000 people/hour 

Passenger does not need to stop during inspection. Solve the congestion 

problem of security check under heavy passenger flow.  

b. Real-time imaging  

More than 10 frames per second scanning rate, better than the imaging rate of 

human eyes. Ensure continuity and stability of the scanning videos which helps 

security staff to identify the contrabands, and does not cause any important 

information missing. 

c. Stand-off whole body detection  

The scanning area is 2 meters (H) x 1.1 meters (W) (@ 2.5m). Scan distance 

from 1.5 meters to 4 meters away. 

 Strong concealment and rapid deployment  

No need for site re-construction, device weight is 170kg with wheels, one 

engineer is able to move the machine. Power consumption 100V - 240V, 300 

Watt, plug and play. No calibration or boot pre-heating issues. 

  



 

Nuctech® TH1800B Terahertz & Infrared Imaging Instrument 

- 7 - 

3 System Working Principle 

3.1 Terahertz Working Principle 

Terahertz refers to electromagnetic waves with frequencies ranging from 0.1THz to 10 

THz (wavelength from 3mm to 30um), which are located between millimeter wave and 

infrared, and have both spectral characteristics. Terahertz wave can penetrate non-

metallic and non-polar materials, such as human clothing, plastic and other common 

shielding materials, however, it cannot penetrate contraband materials such as knives, 

guns, explosives, drugs, etc. Based on such features, Terahertz is able to detect 

contrabands hidden inside human cloth. Moreover, it has no ionizing radiation, which 

is safe to human and biological tissues. Therefore, it is suitable for human security 

inspection. 

TH1800B Terahertz imaging instrument detects human body by receiving the terahertz 

signal emitted from human body itself, and does not actively irradiate the human body. 

Based on the high sensitivity terahertz detector with highly optimized quasi-optical 

design, TH1800B can achieve more than 10 fps real-time imaging of human targets at 

around 2.5 meters away, with resolution of 1.5 cm. It can identify, locate and alarm 

common contraband such as knives, pistols, explosives and drugs. 

 

Figure 4 Terahertz band schematic diagram 
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3.2 Automatic Threat Recognition (ATR) principle   

ATR is the automatic detection of suspicious items under human clothing based on 

terahertz scanning images. If there are suspicious items, the position of suspicious items 

is marked synchronously with red boxes on the displayed terahertz images and optical 

images. 

The automatic identification function of the equipment is default setting. An example 

of the automatic marking image is shown in Figure 5. The system recognizes suspicious 

items hidden in the suspect's left trousers pockets and on abdomen, which are marked 

with red boxes. 

 

Figure 5 Automatically threats recognition  

3.3 Infrared temperature monitoring function 

Object under the temperature of higher than -273℃ will radiate electromagnetic wave 

energy (including infrared band) continuously and generate irregular motion of their 

own molecules and atoms. The relationship between the radiation energy density and 

the temperature of the object itself conforms to the Planck law. Therefore, by measuring 



 

Nuctech® TH1800B Terahertz & Infrared Imaging Instrument 

- 9 - 

the infrared energy radiated by human body, the surface temperature of human body 

can be accurately measured. The biggest advantage of infrared temperature 

measurement technology is that the test speed is fast and can be completed within 1 

second. Moreover, the infrared detector only receives infrared radiation emitted by 

human body, it does not harm to human body. 

 

Figure 6 Infrared temperature detection diagram 
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4 Installation requirement 

4.1 Power requirement  

Voltage：110/220 VAC ±10%      

Frequency：50/60 Hz ±3 Hz        

Power consumption: 300 W (Peak) 

4.2 Environment requirement 

Suggested Operating environment 

Temperature: 0℃～+30℃ 

Storage environment： 

Storage temperature: -20 ℃～55 ℃ 

CANNOT store in open-air without water-proofed equipment. 

4.3 System dimensions 

1930 mm (Height)ⅹ790 mm (Width) x 760 mm (Length) 

Weight: 170 kg 

4.4 Site requirement 

The ground should be flat and adopt hard ground such as concrete, ceramic brick 

and cement. Equipped with universal wheels, the equipment can be moved on flat 

ground. 

In door use only. 
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5 Technical specifications 

Table 1 TH1800B technical features 

General specifications 

Inspection mode Non-contact 

Scan time  ≥10 fps 

Inspection time  Real time imaging 

Spatial resolution 1.5cm @ 2.5m 

Automatic threats 

recognition 

(ATR) 

Yes 

Temperature monitoring 

function 

Yes 

Detection capabilities Metal/non-metal weapons, IEDs, drugs, etc. 

Applications Civil aviation, border, Customs, government agencies, prisons,  

loss and preventions, hospital, etc. 

Installation data 

System dimensions 1930 mm (Height)ⅹ790 mm (Width) x 760 mm (Length) 

Weight 170kg 

Power input 110/220VAC±10％ single phase，50/60Hz±3Hz 

Power supply 300 W(peak) 

Suggested operating 

temperature 
0 ℃～30 ℃ 

Storage temperature -20 ℃～55 ℃ 

Other requirement 
For better performance of terahertz imager device, it is 

suggested to use in door only 
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Table 2 TH1800B Product Spec 

Name Quantity Appearance 

TH1800B terahertz & 

infrared imager 

1 / 2 

sets 

 

Work station 1 sets 

 

Monitor 1 sets 

 

Radiation blackbody & 
supporter (thermal 
monitoring test kit) 

1 sets 

  

 

Other accessories  
Connecting cable, 
Retractable belt stanchion, 
Operation manual 
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6 Reference images 

Table 3 TH1800B scan images 

Test Object Test object image The image of TH1800B 

1. Liquid 

2. Powder 

3. Power Bank 

(from top to 

bottom） 

 

 

 

1. Guns 

2. Knife 

3. Pill 

4. Cash 

(From top to 

bottom） 
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1. Cigarettes  

2. Gold simulate 

 (Smuggle 

items) 

 

 

 

CD 
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Cash 

 

 

 

Pills in plastic 

bag 

 

 

 


