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Development of a RFID-based Automatic Ammunition
Surveillance System

Shih-Sung Lin, Min-Hsiung Hung’, and Hsin-Chih Chiang

Department of Electrical and Electronic Engineering
Chung Cheng Institute of Technology, National Defense University

ABSTRACT

To improve the deficiencies of the current operations in ammunition surveillance, this research
utilizes the RFID technology to develop an automatic ammunition surveillance system. Specifically,
the functions of ammunition management, temperature and humidity measurement, entrance guard,
remote monitoring, alarm report, and historical data inquiry are designed and built, in the form of Web
services, in a remote monitoring and control server. By leveraging these Web services, some ammuni-
tion management operations can be automated and more precise. Thus, the manpower demand can be
substantially reduced. In addition, a generic middleware applicable to ammunition surveillance appli-
cations is developed as well. The middleware possesses the functions of graphical user interfaces, data
processing, data security, and devices management. It allows the surveillance system to easily manage
different types of devices, such as RFID readers and Web 1/O devices, and collect and process their
data. Finally, a RFID-based ammunition surveillance system is constructed. Also, by following the
processes of the Armed Forces’ storage operations, the integrated tests and performance evaluations
are conducted. The testing results validate the effectiveness of the developed system. It is believed that
the research results can be a useful reference for Armed Forces to construct automatic ammunition
surveillance systems in the future.
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B 7. MDE = i+ 2. XML Schema 2t 1‘%

L1 BT MDE= 2> B8 LB 1z %
RS S URRAE ¥ -E Sl A L o
EFo SEER ﬁa‘fﬁmiﬁ% MDE < i
%’UJ He 75 d, 90 AR EmE

oA
Z2_ IP =& 5 140.132.23. 108 MmE I FIREZ

IP =3 % 140.132.23.171° MDE 2. & 4 PF /R &
2009 # 10 * 26 p 13m0 & 56 §) : @ & ¥
RS2 KRR =B 0 4w i IF5~ DS-3200
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<?xml version="1.0" encoding="utf-8" ?=
- «MDE=
<Source_IP>140.132.23.108</Source_IP>
<Destination_IP>140.132.23.171</Destination_IP>
<Time>20091026130056 </Time>
- <Device name="IF5" type="RFID_Reader" location="DutyC_A">
- =CollectData name="RFIDtagID" timestamp="20091026130055">
<value >HEF0402000136C2380 </value >
<value >HEF0402000136C730</value=
<value >HEF0402000136C759 </value >
<value >HEF0402000136C738</value >
<value >HEF0402000136C724 </value>
<value >HEF0402000136C729</value >
<value >HEF0402000136C731 </value>
<value >HEF0402000136C748 </value >
<value >HEF0402000136C772</value=
<value >HEF0402000136C764 </value>
</CollectDataz
«/Device=

“.‘1‘1

- <Device name="DS-3200" type="Entrance_Reader" location="DutyC_A">

- =CollectData name="EntranceID" timestamp="20091026130055">
<value >F1345671 </value=
</CollectDataz
=/Device:>
- <Device name="ADAM-6017" type="Web_IOQ" location="DutyC_A">
- =CollectData name="Temperature" timestamp="20091026130050">
<value=25.3</value=
</CollectDataz
- =CollectData name="Humidity" timestamp="20091026130050">
<value=47.1</value
</CollectData=
</Device=
</MDE >

8. MDE ~ & 6] «
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(1) RR @ — B3 B~ #p 2 & 43 P~ 5 (Reading

Rate) -
QT : - B3 B s R

Algorithm :
String [] Tag_Read= new String[N]
String [] Tag_Acc= new String[N]
bool Flag
Time T1,T2
T1=Time.Now
For (int i=0;i<M;i++)
{
Tag_Read.clear()
Tag_Read=CallMiddleware()
10 For(int j=0;j<Tag_Read.Length;j++)
11 {

O©OoOo~No ol WwWNPE

12 Flag=Tag_Acc.Search(Tag_Read][j])
13 If(Flag == false)

14 {

15 Tag_Acc.add(Tag_Read[j])

16 Flag == true

17 }

18 }

19 }

20 T2=Time.Now
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