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Linear wireless sensor networks typically construct a network topology with a high reliability through sequential 1:1
mapping among sensor nodes, so that they are used in various surveillance applications of major national
infrastructures. Most existing techniques for identifying sensor nodes in those networks are using GPS, AOA, and
RSSI mechanisms. However, GPS or AOA based node identification techniques affect the size or production cost of
the nodes so that it is not easy to construct practical sensor networks. RSSI based techniques may have a high deviation
regrading location identification according to propagation environments and equipment quality so that complexity of
error correction algorithm may increase. We propose a timestamps based sequential localization algorithm that uses
transmit and receive timestamps in a message between sensor nodes without using GPS, AOA, and RSSI techniques.
The algorithms for distance measurement between each node are expected to measure distance within up to 1 meter in
case of an crystal oscillator of 300MHz or more.
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Fig. 1 Linear Wireless Sensor Network for DMZ Monitoring
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0 7
Mode(2)

Sequence Number(6)
Sender ID(16)
Receiver ID(16)

Transmit Timestamp(64)
Time Difference(64)
Distance(32)

Fig. 2 Message Format
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Fig. 3 Getting Time Differences using Timestamps
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Fig. 4 Flow Chart of Distance Calculation using Time-
stamps
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01:procedure event_handler
02: var ret : string

03: begin

04: dowhile

05: ret := eventListner();
06:  if ret="ASK" then

07: responser();

08:  elseif ret="RSP" then
09: confirmer();

10:  elseif ret="CONF" then
11: verifier();

12:  else

13: asker();

14: end do

15:end procedure

Fig. 5 Algorithm of Event_handler
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01:procedure asker

02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:

var AskMsg : Msg Structure
var myAddr : Unsigned Integer
var seqNum : Unsigned Integer
var Distance, NumofChild : Integer
var txTime : Time Structure
begin
NumofChild := getNumofChild();
Distance := getDistance();
if NumofChild != 0 and Distance = 0 then
AskMsg := createPositionMsg();
setMode(AskMsg, ASK);
setSeqNum(AskMsg, seqNum);
setSenderID(AskMsg, myAddr);
msgSend(AskMsg);
getCurrentTime(txTime);
insertTime(AskMsg, txTime);
storeData(seqNum, txTime);
seqNum++;
else
return retry;
end if

23:end procedure

01:procedure confirmer

02: var recvMsg : Msg Structure

03: var myAddr, sendAddr, recvAddr : Unsigned Integer

04: var Distance : Integer

05: var txTime, rxTime, diffTime : Time Structure

06: begin

07: recvMsg := recvPositionMsg();

08: sendAddr = recvMsg.senderID;

09: if getMode(recvMsg) = "RSP" and

10:  sendAddr = myAddr then

11: rxTime = getMacTime();

12:  diffTime = rxTime - recvMsg.txTime

13: Distance = (diffTimex0.3 + recvMsg.diffTimex0.3)/2;
// when Time Difference is Ins, distance is 0.3m

14: changeMode(recvMsg, CONF);

15: insertDistance(recvMsg, Distance);

16: msgSend(recvMsg);

17: storeData(recvAddr, Distance);

18: else
19: return retry;
20: endif

21:end procedure

Fig. 6 Algorithm of Asker
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01:procedure responser

02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
13:
14:
15:
16:
17:
18:

var recvMsg : Msg Structure
var myAddr, sendAddr, seqNum : Unsigned Integer
var Distance : Integer
var txTime, rxTime, diffTime : Time Structure
begin
recvMsg := recvPositionMsg();
if getMode(recvMsg) = "ASK" then
rxTime = getMacTime();
diffTime = rxTime - recvMsg.txTime
changeMode(recvMsg, RSP);
insertReceiverID(recvMsg, myAddr);
insertDiffTime(recvMsg, diffTime);
msgSend(recvMsg);
insertTime(recvMsg, txTime);
else
return retry;
end if

19:end procedure

Fig. 7 Algorithm of Responser

Fig. 8 Algorithm of Confirmer
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01:procedure verifier

02: var recvMsg : Msg Structure

03: var sendAddr : Unsigned Integer
04: var Distance : Integer

05: begin

06: recvMsg := recvPositionMsg();
07: if getMode(recvMsg) = "CONF" then
08: storeData(sendAddr, Distance);
09: end if

10: asker();

11:end procedure

Fig. 9 Algorithm of Verifier
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