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P4 a0 2F S P RFID B chk mf = 2 > e Fig e F ad
B EW G U EE G RF PR TR ERR L 2 R
o d WEFERIEFHERTF AL EFP &Fa HH 0 F
PR R R PR AR R R R OPRERR G AT o g
e R TR Rl e S - BEE IR R 20t R
AR e E A BE RN SRS W BLP -3 P -
e (bldopeaoscd a2 ) > @ 2 g G i BRliEfsci 5P
E(OdrB o ARSI R ER S L Be FH R
REZFERTGVEE) o AIRBFESHF RTINS > oo B Y
HOTRE FIRIRE T 0 ¢ BEM e ARFWREET R X E
Lo ptr 3 EERNB W AR R B B ARRATTS O
B B F MR RGO - B  B e
FRERIFPIFEETE R R R F g S 2 o A
PTHG AR HAERNEHR R R R R E R R &
ﬁ%ﬁ%ﬁﬁﬁwkﬁéimﬂﬁFﬁé%*ﬁ%%woﬂ
L =V A A "'ﬁﬁi%iﬁﬂf«?éé%%%ﬁi’%?&i L P e AXR
PFEP AR R RRDE R SRR R
VIR 2P 0 RSSO S 8 B £E % (order
stabilization) © 2 7 | A Hehp ehy A E /D
g BB (order stabilization degree) i & fF& &£ty
AR R hdp ik #7412 Adaptive Binary Splitting
(ABS)™ 2 = j2 & AL § 8 A 4R T M en (7 & 45 Syp
/# — Adaptive Binary Splitting with Order
Stabilization (ABS-0S)= 2 o &3+ % ¢ % & ABS-0S =
F ORI 0E s PR Yk SLECER ¥ ABS-0S 7 2 iR 7oA
g o F kRS B ABS-0S 7 enygmiac g 22 ABS 2 4R
o e §_ABS-0S = ;% endt ABS = 2 4£ % > I pF ABS-0S =
EEREX FEROPEFER AP ABS 2 i e L e o
Flet ABS-0S i ey g ABS = 2 s iR R o

A SRR ~ TR R RSRE R AT

With the advance of RFID technology, many mobile tag
applications have been realized in our daily life.
The applications may be a passenger who holds a RFID
ticket to pass a gate on a MRT system or a car with
RFID tag to pass a tollgate on a free way. In these
applications, mobile tags move into an RFID reader
field in a short period and then leave the reader
field after they are successfully identified. These
applications are all expected to serve fairly, that
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1s, RFID tags are identified not only efficiently but
also in sequence. From the RFID technology viewpoint,
the fairness of this service is regarded as the order
of tags recognized complies with the order of tags
arriving. If these two orders are the same, the
present research says that tag identification is in
order stabilization, that is, stable. However, the
1ssues of finding a metric to measure order
stabilization and how to make mobile tags
identification stable have not been explored in the
existing mobile tag identification research. This
project, therefore, proposed the order stabilization
degree as a metric to measure the order stabilization
and proposed the Adaptive Binary Splitting with Order
Stabilization (ABS-0S) method to recognize mobile
tags. This project, finally, evaluated the
performance through simulations. The results showed
that the performance of ABS-0S outperformed that of
ABS.

RFID, mobile tag identification, order stabilization



ke

£ RHHE 7 (Radio Frequency ldentification, f§ 4 RFID)[1] & A7T— & # *t Fplypsasan
P ARt AR * 1578 (barcode) F k4R Wi pE - L F a2 8 RFID £ 5
B N AT Fp R RFID 2 F FAFRREER T~ 522 o &
Bt o RFID $pFe SRE@ ¥ >0 p ¥ 457 nFRyERTE - Brdfmp ok gm
BARGEP FRE R FEeDpRFE R IC+ 2 AME K41 ~ BHBuhH
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RFID ji3ii& e 7= A30Aa > A6l 5% (Reader)& -4t (Tags) [2] - B F | 7 7%
FEETHETEFPN AR SR PFTERA Y ST R EE RFID kLR 7R JIL
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WAL D F A FEREF - BALR SRR Ry QR AR SRR
AR R AR TR 1 0 L B EERE . AR AF LA BAA B DR
e e Bisd B Sl BT o F B0 r s farrag 0 = SRR
FER[45] e KA o A BES B SRR E Y BFERMEEFE BB RS R
4 fegi(collision) o 3 4 mifg e > FEw R LI L A
- B A AR R o 30 R SRR R TRE B RS 0 F AT - BrREE Y (cycle)
BRSSO L AR OERR o R RFRMEARE RS k(T 0 BT
oo FERAEBFRERERY TR 2 PRAAREE B SR BrESERaod o Tt L7
J 2 AR SRR OB AT B R 3k 00 3F S ehE pidE S 02 (anti-collision method) k -3 B B AR
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RFID 4t 74 enF Ridl 2 T8 * chF IR (A MenE 7 A LA 8 0 % - o
= ;% % tree-based ;2 [15-29] 5 b #p 7 E BFEREALY 9T F ik i (operation). # i* =& fiff
&4 (tree structure):e {7 #- 4t 7430 5 % - 477 2 5 ALOHA-based = j#[6-13] » gt #f = 2 2
ALOHA 2 T 5 A @ FR3EARY 1 & PSS U3 73 (T T R8st o o tree-based = 72
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Fow BFERE o Aob v RSB OER TG - BREASER R S Aok - B A B
WS P FFEREL AP AR OERERAS A o FEBRF kA FERS S
PR o hr R F B rER A SRR A R PERY 0 L X F 2 AR BB RL ok
FALARAEREIA S 2 BFL A YT UFRE s FRRie S S EFEE o BT
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ﬂ%¢%§ﬁ§%%ﬁ§ﬁ~%%ﬁw@?wﬁ$%o@AMMAM%dF@ﬁ%;a,&
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A G 3Rk R 0 A B E P (arriving) ~ & F (staying) e 4t B (leaving) o 140 P BB oy
BEER A 2 F BB LB ER e i BIERAAL S D]k i (arriving state) © §
Tile SAFERT B ArER T PN PILE B A% gk A (staying state) o @ F AR gk
fE PR MR B Bepes 7 B o 15 B P T A3 3k i (leaving state) o 73| :E B fi ik

PORERT G AF BRPRAZ A ERRIT R A PR R LR > H
B* F R it d 21 & @ PR o d g o 50 FREMVESE TRk
#owh®mo#D S B2 & % 5 adaptive binary splitting = % (f #£ = ABS) [17-21]¢2
adaptive query splitting = ;2 (f§ fi- 5 AQS)[21-23]:& {7 {7 ¥ 4yt o

Bt At E AT A% ABS B 2[17-21] o 2 ABS B 2 i - ByERE o FLFERED
BHFEFERLIEPN 97 R TR T B SRR PR R A SRR > 2
FEILE B RS B Y hia 4R o S E D - P o ABS B2 i@ ¥ = 32 #c B (counter) >
4w % progressed-slot counter (PSC) ~ allocated-slot counter (ASC) = total slot counter(TSC) » 5
FlAB AR (7 o H P PSC 4 77 g T FFP ¢ St fEm sy B onih 40 B ik
TSC %7 + - x84 hPSC(L - FH F P BopppbeniL 0 B#)> » ASC 4 7 4 At
BV RO o A yEiEAer B IER e ASC B BB e PSC Ap e PF 0 R R B-w @
ARG e hipz B HREY P ER Y PEETSCHHKEZPSCo oA R H R IR
PSC &3 #E ASC - § F P E R 4o- B & By L2/ H ASC g -
BT AHASC 5 - FEREY PSR o@D EE K ASC PIREH K0 ] TSC-1 2 &
EE - BT  RFFPFTEFHEFA AR AR B OrES? R E AR
PSC 52 BN iRt o IR ASC 213 B~ B R 450 PSC — R pF » B8 v 28578
LB ook in BN 5 - BHERAw BRSE - e B PFH AT 3 oo(readable) o 3 B~
B H#PSC4r 10 Y™ - BRIy ok BER LG ERy Baum > B
AR R (idle) P~ FHRR - B LLY AFERNER S & v PBASCHE Lo 4ok
B B bR fow BRw g o RS B ¢ W 2 pdE (collision) » FE-F I £ A - B
MELLEHF AR L yEaiEf > 8B RU PR ASCHe 1 b B P 824 A il 5UORE18E
BOL 1§ RAEL LI :T‘M&B ¢ ASC 4e 10 F 2 > 3 3 2 pdi ehif $iE
BOPF > HRHA 72 iEeends (F o gL pFpt — PR cpe B h 0 BT - B R chpE o PR
BRI FESF > 23 PSC A3 TSC L ak o 2Pl > & — B2 Fpn & e o 5
BYER G- D ASC o P F > F BB R G F 4T - iR MRS o 3 M ABS
ik 5 42 6 4 Myung &2 Lee & ACM MOBIHOC 2006 # 34 § % # 2 14[18] > & 4
ABS = 27 2 et ¥ Eana A7 0 (88 2 B 4 B3 43087 IEEE Communications
Letters (2006 +)[19] - # =] ACM/Springer Mobile Networks and Applications (MONET)(2006
E)20] 0 2 AL B RIF R E (T2 (& 438 7] IEEE Transactions on Parallel
Distributed Systems (2007 = )[21] -
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<3 g (bitstring)sn A g2 (TR A RN e 3 AT Bl g g pF o R
FAFE EERAFREE T N B AR R okt Kk SRR R R SRS S
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A BERINMLDEAFE HP B nBEApZHF o Sl BiAmER A w4 50
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IEEE Transactions on Multimedia (2006 - )[23]:2 2 |IEEE Transactions on Parallel Distributed
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& F ABS & AQS = xR 5y F ptit ik {7 (TR RS 0 e £LABS & AQS 2 i ok
Fhivg el g oo W2 SAFHE A B RLDT &K T & 4 Pair-Resolution Blocking = 2
[24,25](f#§ # PRB =i - PRB 25 @ R # 7|3h < » & W3 £ 3+ 7] IEEE Communications
Letters (2008 - )[24] %= #7 =] IEEE/ACM Transactions on Networking(2009 & )[25] - PRB = ;* i¢
* e g7(blocking)fw e $F(pairing) » 38 £ jiFec i ABS = j2[24,25] - & ABS = & ¢ I &
BEERTE PRI e SRS o Ft > B RTHRAI IR RS R
OERAREFAEH ERTFFE LT R ERACIERAS L AR PRB AeRd
Bradifie o Br bt Fiem fEr LARFZORILE AFREZ R
A HRR o FERZ RPN hE - BRALIIHEEZR I FHRE 0 A F I ETRR
PR i R RLE AT R A B B AR SLE T AR o dok AT I nl B B 5L 1 B
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FELYOAQS P hsF L itz B AR KDY - BFATP KD
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At AT * ank S| (system model) @ - BEH B Biogc PR B L > doBl- rF o

Gp? FERGF S N RAEIEFRRAIER TR B FERBarEs o P AL R
B2 1 R TRBEFERIT o A AR LS 1SR E- P AR R A B PR
FehIF R BT BN RE R RE R R AT

2N ESIIE

LS
AR AT F SRR R AR AR AR g iR — ' A 48 R (order stabilization
degree)[28] - & 7 = i{ "E 7%*53; BRh@ & o b g AB Y 3hn BHRRAT Y vy
G RIE R EIER L R L R *@%%%ﬂ@%%ﬂhﬂﬁwmﬁﬁﬁﬁwo

2E- ()2 A7 ) D E 4 7 & 7l B o7 (arrival sequence) i F AR P 3 B By g B eh=
Bestfhd il & o %0 B8 Sad 7w Pl A A B S ={0a(id) [1d=0,1,2, ..., n-1} 5 # ¢ o(id)
27 0d P L?gﬁ"%lﬁ]%mi)—? o

ZH - (FEBA ) 2 A & FESE 7 (identified sequence) & + %:%MKEEB" BRI S o R
%ﬁ»”nmxwﬂwﬁﬂﬁ#¢m% o%uﬁ%&$ﬁé% B 7 ={o;(id) |id=0, 1, 2, .
N1} > 2 ¢ ofid) % 7 B4t id Ak aE B Bl o 4R B Bpen g Wmﬂﬁ

THRZ(ER ) HEDS B Y 08| EER > 25 S8k (i, j)(order function)
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1,if 0,(i) <o,(j)and o;(i) > 0,(])
)= { 0, otherwise (1)

BB REY Ak R SRR P A SRR B AR R RIFER S (i, )iy @ S
1 3R ysssdkr(, ) shwBiEs 0o

TR (ARFEAE) D AR AR ik % A £ (the number of reverse order) & #73 i
TP EA BREER(L FHER I EER TR S, j)dfee s B A E N T

n—-1 i—

H

r(i, j)

I
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i=1lj

2
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3. Adaptive binary splitting with order stabilization
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01. Define N, Lamda

02. LastTSC=N,TSC=N,PSC=0

03. For every read cycle do {

04. Broadcast LastTSC and TSC to all tags
05. For every slot with PSC < TSC do

06. Broadcast PSC to all tags

07. Wait and receive Identifier from tags
08. If this slot is idle then

09. ACK = IDLE

10. Elself this slot is readable then
11. ACK = READABLE

12. Elself this slot is collision then
13. ACK = COLLISION

14. TSC=TSC+2

15. EndIf

16. Broadacst ACK

17. PSC=PSC+1

18. EndDo

19. LastTSC = TSC
20. TSC = LastTSC * Lamda * 0.88
21. EndDo
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01. TagArrivePSC =0

02. If TagArrivePSC == 0 then //tag is new then

03.  Receive LastTSC and PSC from Reader

04.  Store PSC to TagArrivePSC

05. EndIf

06. At the beginning of next read cycle, if TagArrivePSC <> 0 then //tag is not new
07.  Receive LastTSC and TSC from Reader

08.  Store LTSCXM

LastTSC Jto ASC

09. EndIf

10. For every slot do

11.  Receive PSC from Reader
12. If ASC == PSC then

13. Transmit identifier of the tag to Reader
14.  Else

15. No action

16. EndIf

17.  Wait to Receive ACK from Reader
18. Receive ACK
19. If ACK == READABLE then

20. Tag is identified

21.  Endif

22.  If ACK == COLLISION and ASC ==PSC then
23. ASC = ASC + random(1, 2)

24.  Endif

25. IF ACK == COLLISION and ASC > PSC then
26. ASC=ASC +2

27.  Endif

28.  If ACK==IDLE then

29. No action

30. Endif

31. EndDo
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In recent years, the issue of tag identification in mobile RFID systems has gradually
received attention. Some effective methods have been proposed to make mobile tag
identification. Differing from the existing mobile tag identification methods, such as PRB,
which only blocks arriving tags and staying tags to avoid collision in the tag identifying, this
research proposes double blocking dynamic framed slotted ALOHA anti-collision (DBDFSA)
to identify the mobile tags. DBDFSA not only blocks arriving tags and staying tags but also
blocks the arrival tags and waiting tags to avoid collisions. This study compared DBDFSA
with two other methods, ABS and PRB, in terms of throughput and service time. The results
show that DBDFSA has the best performance in comparison with PRB and ABS.
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A wireless sensor database, in comparison with a relational database, is a database
system which its physics comprise a wireless sensor network (WSN) to instead of disks but its
data still represent as tables. Using the wireless sensor database, end users, especially database
application developers, continue to use SQL to retrieve the required sensing data and need not
concern the WSN operating detail. Top-k monitoring query is an important application in the
wireless sensor database and has received many attentions in the research community. The
top-k monitoring query retrieves the top-k sensor readings from the wireless sensor database.
This research is based on TinyDB and equips TinyDB with the top-k monitoring query. The
end users finally are able to submit a top-k SQL statement to the wireless sensor database and
indeed retrieve the required top-k sensing reading from the wireless sensor network in a
simple way.
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