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ABSTRACT 
For the problem that the blind, the old man and the children are often lost, a portable positioning instrument had been 
designed. The instrument is based on the technology of the GPS and GSM/GPRS, circuit design. The instrument is for tracing 
and tracking of the blind, the old man and the children in real-time. The characteristics of the instrument are quickly and 
accuracy. The detail position of the missing people could be found by the tracing control center. The tracking and the 
distribution situation of the blind, the old man and the children could be sent and printed. The low voltage portable positioning 
instrument has two points in conclusion. The technology is advanced and the function is reliable. 
Keywords:  Information technology; circuit design; tracing and tracking; GPS; alarm 

1. INTRODUCTION 
With the development of the management level at informatization and intellectualization for city, the measures and the 
means had been proposed by the government departments at all levels for care of the blind, the elderly man, children, 
and other vulnerable groups. The people had been attracted the attention in this technology. It introduced that Leslie 
Key developed successfully two-channel acoustic wave guide instrument in 1965. The guide instrument was based on 
the principle of the bats and the dolphins with their body built-in sound system. The principle is the principle of 
detecting object in an environment. The design of a blind stick was that the bracket and the blind stick firmly connected 
together. The information within 5 meters of the obstacles could be felt and the obstacles could be avoided through the 
touch detection. The circuit design and the software programming flow of the automatic tracing system had been 
showed for the intelligent car track in reference [2] based on the detection mode of the OV7620 image sensor and 
Omnivision CMOS camera. The application of the space navigation and positioning in automatic boring machine had 
been introduced. The important point was the automatic tracing in reference [3]. It reported an instrument of tracing 
function in reference [4]. The instrument was that the MCU was used as a micro controller. A series of actions such as 
trajectory sampling, control and motor drive had been finished with three aspects. The first aspect was the infrared 
sensor path. The second aspect was the feedback detection signal to drive the motor. The third aspect was by the 
modules of the control circuit, motor drive, and the infrared sensor tracing circuit module. The tracing function is 
integration of light, mechanics, and electron. This paper presented the scheme of portable tracing instrument for the 
blind, elderly and children. The circuit had been designed. The distribution and the specific location of the missing 
persons could be found in the tracing control center. 

2. DESIGN SCHEME 
To realize accurate positioning and tracking a moving target, the portable tracing instrument with low voltage was 
based on the GPS technology in reference [5-9]. The portable tracing instrument used the GPS global positioning 
system. The tracking of the carriers was positioned accurately in real-time by the GPS. The accurate data was send to 
the control center through GSM/GPRS. The distribution and the specific location of the blind, the old man and the 
children who go out could be found and recorded in certain areas. The distribution report of the specific location for all 
carriers in the jurisdiction could be sent or printed automatically. The alarm telephone number could be set and the 
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relevant personnel could be notified. It was benefit for the information management for the special population in the 
community. 
The ephemeris parameters and the time information could be transmit uninterruptedly by the space borne GPS shown 
in figure 1. The information of the three-dimensional position, orientation, velocity and time for the tracing instrument 
could be calculated after the control center had received the information from the GPS. 
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Figure 1 The sketch map of the GPS location 

A tracing instrument had been tested on the ground of point at a certain moment t. The time differences from the 
satellites and the tracing instrument could be measured. The data of the satellite ephemeris and the other data could be 
decided from the equation (1) to equation (3). 
 222 )()()( zzyyxxd iiii           (1) 

 ii tcd          (2) 
 0ttt ii          (3) 

Where xi, yi, zi, di, it , it  i=1, 2, 3, 4 denoted as the x coordinate, y coordinate, z coordinate, the distance between 
the satellite and the tracing instrument, the time for the signal transmitting from the satellite to the tracing instrument, 
and the four satellite clock differences shown in figure 1. The symbols x, y, z denoted the three coordinates of the 
tracing instrument. The symbol c denoted the light speed in vacuum. The symbol t0 denoted as the clock difference of 
the tracing instrument. The information of the latitude, the altitude, and the height could be calculated. The parameter 
of the speed for tracing instrument could be obtained as well as.  

3. THE CIRCUIT DESIGN 
It concluded a CPU module (ATMEGA128), transmission module (SIM300D), and a special circuit for the portable 
tracing instrument. The block diagram was as shown in figure 2.  

GPS
positioned
interface

Memory

Programming
interface

Regulated
power supply

CPU module
ATMEGA
128

Reset Clock

Switch/call
button SIM deck

Transmission
module
SIM300D

The lamp of
network
function

indicating

Antenna

 
Figure 2  The diagram of the hardware block 

One of them the circuit design was included two points. The first one was that the single chip microcomputer 
STC89RC52 was as the device control core for the receiver higher sensitivity and stability requirements. The watchdog 
circuit and the software trap had been used in the software for ensuring the circuit and reliable work. The second one 
was that the electromagnetic shielding measures had been increased in the circuit design. The independent wirings had 
been separated for the analog signal circuit and a digital signal circuit. The surface mount components were used as the 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org, editorijaiem@gmail.com  

Volume 1, Issue 2, October 2012   ISSN 2319 - 4847 
 

Volume 1, Issue 2, October 2012 Page 111 
 

external discrete components for reducing the influence of the lead distribution parameters. The processing of the 
analog signal and the digital signal was separately. The processing of the high frequency signal and the low frequency 
signal was separately in respective ground wires. The grid shielding layer had been increased between the keyboard 
switch layers. The measures concluded the shell ground wires of the device were connected as well as.  

3.1 CPU module 
The operation of the tracing instrument was controlled by CPU module. The operation included three points. The first 
one was reading the information of the GPS positioning data from the GPS receiving module, sending the information 
by the antenna in the transmission module. The second one was reading and writing the system program from CPU 
through the programming interface. The third point was putting the information in external memory medium [10]. The 
transmission module (SIM300D) and the sending antenna were connected with SIM deck. The modulated positioning 
digital signal was transmitted by the antenna. The personal identification information and the authentication data were 
accessed from SIM card by SIM deck. In addition the GPS interface, memory, and programming interface were reset 
and there were the power switch/call button, power, reset and clock interface in the CPU module [11]. 

3.2 Transmission module SIM300D 
The transmission module SIM300D is a piece of integrated SMT module. It was used for the remote information 
processing and other mobile data transmission in the module chip. The SMS data and the fax information could be 
transmitted in high-speed. The powerful TCP/IP protocol stack was embedded the transmission module. There were 
external circuit and ports of the SIM deck, network function indication lamp in the transmission module. The 
performances had six points. 
(1) It meets the tri-band GAM/GPRS 900/1800/1900MHz;  
(2) It meets the GRPS (class 10/8) standard and the GPRS Class B GSM2 /2 + standard; meeting the standard of the 
GPRS Class 4 (2W 900 MHz) ; meeting the standard of the GPRS Class 1 (1W 1800 1900MHz);  
(3) The GSM 07.07, GSM 07.05, and SIMCOM through were controlled by AT command;  
(4) It has SIM application toolkit;  
(5) It supports the voltage range of 3.4V~4.5V; (6) low power consumption. 

3.3 Special circuit 
(1) The power supply circuit shown in figure 3 was composed of battery charging module by U2. The output voltage 
was 4.2V volt for charging the storage battery. There were three paths from the power supply circuit. One of them was 
for U3 and the voltage for CPU was 3.3V through U3. The second one was that the voltage for GPS and the interface of 
SIM was 3V through U8. The third one was that the voltage for LED was obtained through P2. The third one was that 
the voltage for the transmission module of SIM300D was obtained through the inductance B1 as well as. 
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Figure 3  The diagram of the power supply circuit 

(2) The typical interface circuit shown in figure 4. The left diagram was the SIM card interface circuit and the right 
diagram was the GPS interface circuit. 
(3) The transmission module circuit shown in figure 5 was the transfer function module which had three frequencies 
(GPRS 900/1800/1900MHz). One of them the network signal indicating driving circuit was connected with the number 
of 41. The end of the SIM card power was connected with the numbers of 38, 39. The data receiving was from the 
number of 3. The data sending was from the number of 4. The ends of the SIM card power was connected with the 
numbers of 6, 7, 8, respectively. The circuit was powerful in functions. The integration degree was high. The number of 
the peripheral circuit was very few. It was convenient to use and need not to debug. 
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(a)  SIM card interface circuit                                  (b) GPS interface circuit 

Figure 4  The diagram of the typical interface circuit   
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Figure 5  The diagram of the transmission circuit module 
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Figure 6  The flow chart of software system 
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3.4 Organization of the software 
The organization of the software in the portable tracing instrument had five steps. The first step was that the peripheral 
initialization of the system was required. The second step was the initialization for CPU and the GPRS. The third step 
was register access. The fourth step was the information of the positioning data in the GPS was called and was sent. 
The fifth step was to set up for automatically distinguish in the system. There were the alarm functions in different 
cases. The alarm functions were in the low voltage or in the overdrive transmission. The flow diagram of the software 
programming was shown in figure 6. 

4. TEST SCHEME 
The free test design had been used for the circuits of the portable tracing instrument. The requirements were that the 
components were installed correctly and the wire connection was correct. The instrument could work after self 
diagnosis when the power was on. The main technical parameters were as shown in table 1. 

Table 1: The table of the main technical parameters 

Items  Technical parameters 

Work voltage DC  3.4V~.5V 

Average working current 50~60mA 

Peak current 1.7A 

Positioning time <10sec 

Tracking sensitivity -139dBm 

Acquisition sensitivity -124dBm 

Electromagnetic compatibility Meeting the standard of electromagnetic compatibility GB6833.3-1987 

Standard Meeting three GAM GPRS 900 1800 1900MHz GRPS class 10 8  

There were four steps for the method of the software testing 
(1) A SIM card would be prepared with no PIN code in SIM card and it could make and receive calls.   
(2) The management device was connected to a computer when the software of the dotnetfx.exe , the Google Earth.exe, 
and the GPS_Tracker_Setup. msi had been installed.  
(3) The SIM card with no PIN code and no message was inserted in the slot and it was ensured good contact.  
(4) The short message communication protocol parameters had been setup as shown in table 2. The testing table with 
low battery alarm performance was shown in Table 3. The testing table with over speed alarm performance was shown 
in table 4.  

Table 2: The setting table of the communication protocol parameter 
 SMS function Input format Parameters (for option) 
1 A roll call V******,000   

2 Modify password V******,001,###### 
******  old password 
######  new password 
The default password is 000000 

3 
Setting the information of the latitude and 
longitude for uploading 

V******,002,XXX 
XXX(3 bits) =000, closed 
=[1,999] time interval (Unit: min) 

4 

Setting of the alarm number: 
The alarm and the position reports in 
current were sent to the tracing control 
center or the specified telephone number. 

V******,003,1,TelNumber 
V******,003,2,TelNumber 
 

TelNumber: telephone number 
(TelNumber was a telephone number 
which length was less 20 bits ) 
1—could be set to an alarm and a 
monitor 
2—could be set a monitor only 

5 

Setting of the low battery alarm: 
When the voltage was lower than the 
preset value L, the message would be sent 
to the controlled number. 

V******,004,X 
X (defined as a voltage threshold)  
 

6 
Setting of the over speed alarm: 
When the speed was higher than the speed 
threshold, an alarm message could be sent 

V******,005,XX XX (Velocity threshold)  
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to the controlled number. 

7 Close/open for LED display mode V******,007,X 
X =1, for opening LED display (default) 
X =0, for closing LED display 

8 System status query V******,008 

Including the parameters such as the 
software version, code, time interval, the 
speed threshold, the state of the LED 
display, the state of the GPS, alarm 
number, controlled number. 

9 
Setting of the state conversion for the SMS 
and the GPRS 

V******,013,X 

X=0 the state of the SMS  
X=1 the state of the GPRS 
Note: this command took role in the 
GPRS state 

10 

Setting of the query telephone number for 
the  latitude and longitude: 
The information of the latitude and the 
longitude could be obtained by calling the 
query telephone number. 

V******,014,X,telnumber 

X:=1-5position that the five different 
numbers could be set 
Note: the information of the latitude and 
the longitude could be obtained in the 
GPRS. 

11 Clearing the parameters V******,888 
Clearing for the all configuration and 
password 

12 Setting of the function state in GPRS 

V+Password+,+011,+APN 
Such as  
V000000,011,CMNE The 
APN was CMNET in China 
Mobile  

Going to the GPRS after the parameters 
had been set in the state of SMS. 
Tracking was used in the platform. 
 

13 Setting of the key function  

(1) The alarm button. It was alarm when 
the button was pressed a second. The 
transform between The SMS and the 
GPRS was realized when the button was 
pressed long time and the red light was 
flash until the button was released. 
(2) The power button. The power-on 
state was based on the button was 
pressed over a second in the power-off 
state. The power-off state was based on 
the button was pressed over a second in 
the power-on state 

Table 3: The performance test table of the low battery alarm 

Serial number 
Software defined 

 ( X value) 
Voltage threshold / V Voltage range / V 

1 =0 Closed (default) <0 
2 =1 <3.5V Send SMS 0~3.5 
3 =2 <3.6V Send SMS 3.5~3.6 
4 =3 <3.7V Send SMS 3.6~3.7 
5 =4 <3.8V Send SMS 3.7~3.8 
6 =5 <3.9V Send SMS 3.8~3.9 

Table 4: The performance testing table of over speed alarm 

Serial number 
Software defined 

 ( XX value) 
Speed threshold m/s  Speed range m/s  

1 =00 Closed (default) <0 
2 =01 =[00≤10≤20]  0~20 
3 =02 =[20≤30≤40] 20~40 
4 =03 =[40≤50≤60] 40~60 

The threshold of the low battery alarm and the over speed alarm could be alarm when the related parameters in the 
software had been modified at any time from the table 3 and table 4. The performance of the tracing instrument could 
be improved. 
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5. CONCLUSION 
The tracing instrument was for the blind, the old man and the children based on the technology of the GPS. The 
functions were tracing and tracking for the third party in real time after the CPU module (ATMEGA128), the 
transmission module (SIM300D), and the special circuit had been designed. The details of the location of the lost blind, 
the old man and the children could be obtained. The position of the missing pet and the car could be decided. The 
distribution report of the tracing and the tracking for the missing persons or something lost could be sent and printed 
automatically. The tracing instrument had the alarm functions for the low battery and the over speed.   
With the development of the information technology, the management level in city informatization had developed in 
the direction of the science and intelligence. The tracing instrument for the blind, the old man and the children based 
on the technology of the GPS was an important part in the management of community informatization. It played a very 
important role in the process of the humanization management of the city community. It played a very important role in 
the safety of the household and the person as well as. The application scope was broader and broader. 

References 
[1] Z. L. Cao, “ Zheng-li. Dr. Leslie Kay and his ultrasonic blind-guiding device,”  The modern special education, 6, 

pp. 43, 2007. 
[2] M. Liu, H. L. Zhang, and C. Y. Long, “The automatic tracing system of the intelligent vehicle based on the sensor 

CMOS circuit,”  The information of electron, machine, and optics, 27(10), pp. 59-62, 2010. 
[3] T. N. Li, W. P. Li, W. Xu, et al,  “The application of the space navigation instrument in automatic tunneling 

machine, ” Coal mine machinery, 31(8), pp. 206-208, 2010. 
[4] X. L. Song, H. L. Wang, Y. Wang,  “The system design of the tracing robot based on SCM,” Instrument 

technique,  4, pp. 36-38, 2009.  
[5] The GPS WildcardTM-Add real time GPS capability to your instrument. [Online]. http://www. mosaic-

industries.com/ Products/WildCards/GPS/  [Accessed: Sept. 12, 2012]. 
[6] B. M. Han, J. K. Ou, “Precise point positioning based on undifferenced GPS data,” Geomatics and Information 

Science of Wuhan University, 28(4), pp. 409-412, 2003. 
[7] X. Q. Cui, W. H. Jiao, “Gery system model for the satellite clock error predicting,” Geomatics and Information 

Science of Wuhan University, 30(5), pp. 447-450, 2005. 
[8] Y. Hong, J. K. Ou, B. B. Peng, “Three interpolation methods for precise ephemeris and clock offset of GPS 

satellite,” Geomatics and Information Science of Wuhan University, 31(6), pp. 516-518+556, 2006.  
[9] The positioning system of the GPS vehicle. [Online]. http://baike.baidu.com/view/4589793.htm. [Accessed: Sept. 

12, 2012]. 
[10] Y. H. Huang, “Introduction of the design scheme for a new type of marine emergency vehicle orders the design 

scheme,” Microcomputer information, 3(2), pp. 296-297, 2007. 
[11] W. J. Wang, W. B. Xu, Application technology of the single chip microcomputer, Metallurgical Industry Press, 

Beijing, 2008. 
 
AUTHOR 

Huang Yu-hang （1962-），male, born in Changzhou, Electronic information technology 
faculty. He works office director at department of electronics and information of Changzhou 
Vocational College of Information Technology. He is a senior engineer and associate professor. 
In 2006 he had to German Berlin and applied to Technology University for doing high-level 
research. He engages mainly in research direction of the research, development, and teaching in 
electron and correspondence class products. 

 
 
 
 

 
 
 
 
 
 
 
 
 


