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Abstract. Commercial thermal infrared imager with large volume and high cost usually captured 
the infrared thermal image with automatic gain in order to enhance contrast of the image. The 
infrared thermal image captured with automatic gain could not represent the original image 
information corresponding to the temperature of object surface. So this treatment limited its 
application in the measurement of absolute temperature. This design used smart phone and infrared 
thermal camera core with small volume and low cost for developing temperature measurement 
system transmitted data through the blue tooth serial port pass through module. The small and 
convenient character of the system and ability of obtaining the original image information 
corresponding to the temperature of object surface enhanced the potential in practical application.  

Introduction  
Infrared thermal imaging is a testing technology which transforms thermal radiation of the object 

surface into the thermal image using infrared focal plane array. The noncontact and non-destructive 
character of infrared thermal image along with rapid online usability made it play a major role in 
temperature mapping of essential process and apply widely in the agriculture and food [1]. Such as 
plant stress [2-3], estimation of stomatal conductance for aiding to irrigation decision[4-5], defect 
detection and surface quality of fruit [6-13], detection of insect infestation in the process of grain 
stock [14-16], determination of foreign bodies in food[17-18]. Infrared thermal imaging cameras 
used in the above research work were usually commercial instruments, such as Thermal camera 384, 
Thermal camera SC500, Thermal camera AGEMA 570, thermal camera Model 760 and so on. 
Although these instruments have good performance, automatic gain was usually used in order to 
obtain excellent contrast of infrared thermal image, therefore, these images didn’t represent the 
original image information corresponding to the surface temperature of object. In addition, these 
instruments had a high cost and needed to operate professionally. These disadvantages greatly 
limited its application in the absolute temperature measurement.  

Thermal imaging camera core with low cost and small volume could conveniently access to the 
original infrared thermal image corresponding to the surface temperature of the object. These 
advantages can develop an inexpensive and small system for temperature measurement. Rapid 
development and increasingly fierce competitive environment have urged the cost of smart phone 
more and more cheap as well as the perfect performance.  

According to the present situation, the paper aim to develop a low-cost thermal infrared 
temperature measurement system based on smart phone and infrared thermal camera core 
communicated with each other by the Bluetooth serial port pass through module. 
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Material and Method 

A. Material 
Tau2 160 a 160×128 core manufactured by the FLIR was used in this design. This core was a 

long-wavelength uncooled microbolometer camera designed for application of needing absolute 
minimum size and power consumption. An asynchronous serial interface is provided by the core and 
baud rate of communication between the infrared thermal core and smart phone is set at the 57600. 
Smart phone was used Mi 2S manufactured by the XiaoMi company. Bluetooth serial port pass 
through module used for the communication between the smart phone and the infrared thermal core 
was bought from the IRXON Electronics Co, .Ltd. This module uses higher-speed USB 2.0 standard 
and can transform serial port protocol into blue tooth protocol. The baud rate of the module for 
communication was also set at 57600. The schematic diagram of the temperature measuring system 
based on infrared thermal camera core and smart phone was shown in figure 1. 

 
Figure1. Schematic diagram of the temperature measuring system based on infrared thermal camera 

core and smart phone 

B. Method 
The pictures of the infrared thermal camera core, smart phone and blue tooth serial port pass 

through module were shown in figure 2. The Bluetooth of the smart phone and the power key of the 
blue tooth serial port pass through module were switched on, so that they could connect with each 
other depending on the same communication protocols. The original infrared thermal image 
extracted from the data received by the smart phone from the infrared thermal camera core was 
shown in the application software developed in the smart phone. 
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Figure 2. Product photos used in the temperature measuring system 

Conclusion 
The communication between smart phone and infrared thermal camera core was successful in the 

test experiment. The data delivered from the infrared thermal camera core could be received 
correctly by the application software developed in the smart phone. As shown in figure 3, the 
original infrared thermal image could be restored integrally from the received data by the application 
software from the infrared thermal camera core according to the format of the data. So the system 
feasibility was demonstrated through the monitoring experiment of human body. Relative to 
dedicated data acquisition terminal usually used in the instrument system, smart phone widely used 
in today’s society was employed as a data acquisition terminal. Through the temperature 
measurement system developed in this design only carried out the preliminary design and validation, 
compared with the existing commercial thermal imager, the characters of small volume and low cost 
had a serious advantage in the practical application.  

 
Figure 3. Experiment for monitoring human body using the developed infrared thermal temperature 

system 
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