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Abstract: On the basis of analyzing the importance of mine survey work and traditional survey 
methods, this paper puts forward the communication technology of mine survey robot by using the 
serial communication (SCI) module of digital signal processor (DSP), introduces the data 
transmission process and technical characteristics of SCI module in detail, and designs the hardware 
circuit of communication interface between DSP (TMS320F2812) and driver chip SP3223EEY.  

1. Introduction 
Mine surveying is a comprehensive application of multi-disciplinary knowledge, such as 

surveying, mining, geology and modern power electronic technology, to study various spatial 
geometric problems in the process of mine geological exploration, construction and mining under 
static and dynamic conditions. It belongs to an important branch of mining science and is also an 
important part of mining science. Mine survey is an indispensable basic technical work in the 
process of mining development, which needs to be carried out in every stage of exploration, design, 
construction and production, even after the mine is abandoned. With the rapid development of 
China's economy, mining and industry have also achieved unprecedented development. However, in 
traditional mine survey, manual methods are adopted, which require staff to rush to the site to 
measure, view data and analyze and process them. Because the measuring points are distributed in 
different positions in the mining area, the workload in the measuring process is heavy, which leads to 
the waste of a lot of human resources. The research of robot communication system for mine survey 
is of great significance for reducing the workload of mining enterprises, reducing production safety 
accidents and the safety of life and property in Protect the people. . Mine surveying robot is shown in 
Figure 1. 

 
Figure 1 Mine surveying robot 

2020 4th International Conference on Computer Engineering, Information Science & Application Technology (ICCIA 2020)

Published by CSP © 2020 the Authors 67



  

 

 

2. Mine survey robot 
Mine surveying robot, also known as mine geodesic robot, is a device that replaces traditional 

manual data measurement. It can automatically search, track and identify targets, and has the 
functions of target angle monitoring, distance monitoring, three-dimensional coordinate monitoring 
and image monitoring. Mine survey robot is a video imaging system which integrates stepping motor 
technology and CCD imaging technology based on electronic total station, and develops advanced 
control system, communication technology and upper computer data processing software for mine 
survey robot. Mine measuring robot can quickly identify and judge the measuring target by using 
high-precision sensors, and automatically complete calibration, reading and other operations, which 
can completely replace manual measurement. The mine measuring robot can automatically measure 
according to the measuring cycle, and has the function of precise control of the whole measuring 
process, and processes and analyzes the data to realize unmanned automatic measurement. The fixed 
automatic measurement mode and the mobile semi-automatic measurement mode can be selected in 
the measurement process of the mine measuring robot. The mine survey robot involved in this paper 
adopts fixed automatic measurement mode. 

3. Communication system design 
The data communication between the mine measuring robot and the upper computer adopts serial 

communication technology, that is, the serial communication interface module (SCI) inside the DSP 
is used to send data to the upper computer for data transmission. The communication system 
structure is shown in Figure 2. The communication system selects TMS320F2812 as the data 
processing chip, which is composed of TMS320F2812, clock unit, reset circuit, display unit, 
instruction input unit, alarm unit, communication circuit, etc. SCI module adopts standard non return 
to zero data format, which can realize data communication between multiple CPUs or with other 
peripherals with compatible data format SCI port. In order to ensure the integrity of the data, SCI 
module detects discontinuity, polarity, overrun and frame error. Several explanations of SCI 
transmitting signal: 

(1) bit TXENA goes high, enabling the transmitter to send data; 
(2) Write data to the SCITXBUF register, and the transmitter cannot be empty, and the TXRDY 

bit becomes low; 
(3) SCI sends data to shift register; 
(4) after TXRDY goes high, the program writes the second character to SCITXBUF register; 
(5) After sending the first character, start shifting the second character to the register TXSHF; 
(6) TXENA goes low, which prohibits the sender from sending data, and SCI ends the sending of 

the current character; 
(7) When the second character is sent, the sender is empty and ready to send the next character. 
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Figure 2 Communication system structure 
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The communication system circuit uses the driver chip SP3223EEY of RS-232 standard for data 
communication. As the chip and TMS320F2812 are both powered by +3.3V, the related pins of the 
chip and TMS320F2812 can be directly connected, and the communication circuit is shown in 
Figure 1. RS-232 is a physical interface standard of serial bus designated by American Electronics 
Industry Association (EIA). This standard specifies the mechanical, electrical, functional and process 
characteristics of the physical connection line between the master control module and the slave 
module in serial communication, and both ends must follow the common agreement. Its standard bus 
is 25 lines, but in practice, the simplified 9-line interface or the 3-line (ground line, sending line and 
receiving line) transmission mode adopted in this example is often used. 

 
Figure 3 Communication circuit 

4. Conclusions 
The communication technology of mine surveying robot is a comprehensive technology which 

integrates the measurement principle, power electronic technology and communication theory, and is 
one of the hot technologies in the field of mine survey. The communication system of mine robot 
designed with digital signal processor as the core has the characteristics of simple structure, good 
stability and strong anti-interference ability, which improves the intelligent level of mine survey 
technology and lays a foundation for the development of mine safety production. 
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