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Abstract The most important mission of RFID reader is identify EPC (Electronic Product Code) of RFID tag of
products that located within distinguishable range of RFID reader. RFID reader transmits query message to RFID
tags through wireless channel and RFID tags send unique EPC to response its query message simultaneously.
therefore tag collision occurred frequently. RFID tags collision resolution algorithm required to apply RFID
technology to various industries.

In this paper, we propose enhanced M-ary algorithm that collision bits location is used by not only RFID reader
but also tags. the main feature of the proposed algorithm is that integrate multiple query message of M-ary QT
algorithm to the single query message by analyze multiple response messages from tags. the simulation results
show that the proposed algorithm give better performance than M-ary QT algorithm in terms of the number of
query-response, identification efficiency and communication overhead.
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A study on enhanced M—ary QT algorithm using collision bits position in RFID system
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Fig. 1. Collision Example of Manchester Coding
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Fig. 2. Query tree algorithm
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1000 0110 (Tag 00 11 0110)

1001 1000
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Processing incoming query messages in Tag

. + collision node

Q : idedtification node
: : respond message

3000 1011

input : QMlgsizel; // received query message
TIDisize]; // Tag id
output : mbits[msize]; // m-bits recognition
RM; // respond message

a2l 3. M-ary QT g12|&
Fig. 3. M—ary Query tree algorithm
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for G = 0; 1 < gsize; i++) {

if (QMIi] == *’) mbits[maddr++] = TIDIi];

else if (QMIi] != TIDL])

NO Respond Message And End Processing;

}
if (maddr < msize) {

for G = 0; j < msize - maddr; j++)

mbits[maddr++] = TID[gsize + jl;

)
RM = get M(2m) bits stream with mbits[msize];
RM = RM + the remaining bits of the tag ID;
Send the respond message (RM)

a2 4, {30 =M FH2| HAX] X2
Fig. 4. Processing incoming query messages in
Tag
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Processing incoming query messages in Reader

mput : RM[Msizel; // M bits of receive messages
output : mbitsList; // m-bits recognition list

for G = 0; i < Msize; i++) {
for G = 0; j < Msize; j++) M[jl = ‘0
if RMI] == ‘1" or RM[i] == ¥) {
Ml = 15
rembits = get reverse mapping function with M,
mbitsList.add (rembits);

A HAIXIC] M bits EE S X2
Fig. 5. Processing M bits of receive messages

Algorithm for prefix lists with mbits list in Reader

input : mbitsList; // m-bits recognition list
QMlgsizel;  // send query message in reader
output : prefixList; // prefix list for Tag identification

for G =01 < qsize; i++)
if (QMI] == ¥) cnum*+; // get collision bits num
if (cnum < msize)
for (i=0; i < msize - cnum; i++)
QMlgsize + i] =
for each (mbits in mbitsList) {
maddr = 0;
for G = 0; i < QM.size; it++)
if (QMIi] == *) prefix[i] = mbits[maddr++];
else prefix[i] = QMIil;
prefixList.add (prefix);

// add collision bits

}
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Algorithm for new query message (cnum >= m)

a2l 6. prefix listsE F#317| I8t Algorithm
Fig. 6. Algorithm for prefix list with mbits list
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input : prefixList; // prefix list for Tag identification
RMTIDIrsizel; // The remaining part of the tag’s ID
output : newQM; // new query message

for each (prefix in prefixList) {
for (i = 0; i < prefix.size; i++)
newQMl[qaddr++] = prefix[il;
for G = 0; 1 < rsize; i++) {
newQM[qaddr++] = RMTIDLJ;
if (RMTID[] ==
if (++num == m) break;
}
for (4 = newQM.size - 1; i >= 0; i-—) {
if (newQMI[i] == *) remove newQMIi] bit *’;
else break;
}
add query queue (newQM);
)

a2 7. ME2 2| HAIX] 48 LT2|E (cnum )= m)
Fig. 7. Algorithm for new query message (cnum
Y>=m)
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Algorithm for new query message (cnum < m)

put : prefixList; // prefix list for Tag identification
RMTID[rsizel; // The remaining part of the tag’s ID
output : newQM; // new query message

newQM = a prefix in prefixList;
for G = 0; i < prefix.size; i++) {
bit0 = 0; hitl = 0;
for each (prefix in preﬁxList) {
if (prefix[i] == ‘0) bit0 = 1;
if (prefix[i] == ‘1) bitl = 1;
if (bit0 == 1 and hitl == 1) {
cnumt+;
newQM[i] =
break;
}
}
for G =01 < rsize; i++) {
if (RMTID[] == *¥) {
cnum++;
newQMlprefix.size + 1] =
} else newQMlprefix.size + il = RMTID[i];
}
if (cnum > m)
go algorithm for new query message (cnum >= m);
else
add query queue (newQM);

a2 8. MER2 #Hz2| HAIX| 4d 2212|1F (cnum ( m)

Fig. 8. Algorithm for new query message (cnum { m)
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Fig. 9. Example of proposed Tag identification
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