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Abstract: In order to collect the information of sensor nodes in multi-reader environment, the MRCIC information col-
lection protocol was proposed. MRCIC information collection protocol uses the previous time slot position to assign the
slot position where tags replied, and save the execution time of identifying the interrogated tags efficiently. Because of
reader collisions problem, the intersecting regions tags couldn’t be detected. Hence, in order to detecting them, MRCIC
adopts the method that readers which did not have intersecting regions transmit interrogation information simultaneously
and other readers sleep, to collect the intersecting regions tags’ information. It improves the accuracy of information col-
lection. Theoretical analysis and experimental results show that MRCIC gets shorter delay than AMDCU. ALOHA. BT
and PIC, and it can reach the significantly accuracy rate.
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7 end if
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reader; M 5 E, HIT 3 TR C @i,
MPkI% 3 8 3 LU EMEF451% tag, F IR B
RIS, WERNZECT )G tag (E ) reader; [FISZA5 B W
RS S HHIPTA reader #EAUWRIRIZAE R,
MEES X R LS S TP ITE 1) reader, FHIHAT
FIREEE, HBES X PR reader. WA RAIL
WA KR tagd, HES SPEE AT K idd 5
S reader [ readerl KIE(FE 0 HUFHAEE]
tagd.

T R A A AT R E tagd OACE, WPRKH I
Miss, MRCIC AT =l J5 W 38 JE A 2 Miss
Htag, Ui Miss 11 tag & AE IR EE B A E,
MIEH reader] EATHCESR R Miss £k o B4 reader
#HHAT MRCIC M3, BLHT reader] KAfIAIZ ML,
PRI 3.

B3%3 MRCIC thiX

i \: readerl FT7EDX I SCHTEE T A tag 11
ID

fr: readerl FTAEDX I Y HTIN ZI T tag 1)
ID, npyis, Miss

1)  readerl | #& H IS5

2)  WEIEEM tag BAr R4S 5 BRI
AH B

3) If #H[F] then

4) Fibr & T4 flag B 1

5)  endif

6)  readerl FIH ATC W4E flag 4 0 ¥ tag

{5 KL 00 € tag 274748 sn MH

7) reader] #JH] FICP W4k flag 24 1 ] tag
fi 5, IFRIE ve ECIXLE tag 76 N K EMSAT I ]
LA B AT &

8) readerl 5 RALFRARIE(E, #EMNH
CL X G N5 30 B 2/ reader AHAZ X IR tag )
ID, HENTMANES M

9) whileM!then

10)  readerl 3% M TR —/ tag ) id, 4
‘B 4BJE reader

11) % readerl 55 HALEIMA X, 2| AJDT
LT id, 1AL DL id, AR B

12) If reader] W 2{5 L 1 then

13) M—M\id;

14) else

15) M—M\d;, Miss<—id;
16) end if

17) end while
21 MRCIC B3, K3 2B ER—,

readerl B 5¢) #H Mg 1, tag W5 )55
TR AR H AR T 2 5 LU AR TR B 2
bR E T AT flag & 1, flag Ky 0 1) tag %25
TEast sn BME BN ROEAL AT SE R H—1
BF R fos BTN A tag [RIBRAE R, Ui BIIX AN IS
1] tag KA, readerl K E| tag7. tag9 KT
5. Readerl FJH] ASAP &l flag #y 1 f¥) tag sk
R Ny, KL EHA reader X 38050 F A # 2l
K tag FiiE ny,=2, Z 5 FIH FICP kKI5 2 tag0
Fl tagd ¥ 1D LA A EATTIAE B o A5 B IS, readerl
b AR TG, RIL tag7 BANF T 24
reader AHAZ X IV H A, FIH AIDT J5 V54 tag7
({5 5, Readerl | #% id7 45 HAL)E, M T reader
(BB A5 (518 5 reader tag [A1E(5FE H A, Py
H tag GiEWT 2 reader] | HEMI(E B, readerl ¥ H
CAIE AR IS X H .5 /) reader F1 HIH S,
KIL readerl &5 A reader AHACIX ki £ 1)
reader, LI S, HAK reader 55 readerl #8H
MRS X A, W S h A H readerl. readerl | #% id;,
WA reader W [H, K S reader M X HFR 2,
S B2, FIRM 44 reader M HIE(E, KIN readers
& 5 HA reader AHAZ X J5dR 2 1) reader, #HIMA
S, reader2 5 reader5 WA 5L X, F reader2 i
AN S, S T reader | id;, readerS W F|[M| &,

Wik &1 tag7 7E readerS MIXIHVEHE N, readers
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P 2| tag7 (MW B AIES readerl, FFHRZEG R
3 E i tag7 7EA5 BMCEERY BRI B 3 )5 ) 2[R
G E

()24 Fi A Bt tag A A7 B
3 MRCIC 535561

5.3 HRITRYE

MRCIC PR3 1B I (] & W 4R flag b 04 1
1 tag {5 B0 S IEETE reader AHAZ X 35k [l 1
i) tag 15 SN A) AT, DL reader] 2845, ¥ readerl
H ny MBJE, M reader] X IIEHI N E)F £
A reader FHAT X I [ A tag K N nin, readerl
AT AIDT FiLM K AEREE — M P
reader | % 2 2K tagID 15 B )5 tag [FIR A5 E, 1t
Iy () AR T 2 AN T, W) AJDT Wil AT (1) 55
N

Rin[tinet7ptia]
dpc RIS A] 24
Rin[ fingtfia]
HIERIN ) 2y
Al tinHtia(np+1)/2] (5)

HA (D X@FAXG) %1, MRCIC F I

T, = (}’l - nmis )tinf + nmis (tesl + tmin + T) +

sum

(t, +tr+et,,)n, +@c+t, +1,, +4t

)26.4%en, + M(Lj T
96 \1-¢

n, +1
ny '|:tinf +tid( > ]i| (6)

6 1EIITIE

B RGBT R s A7 AT s B AL R A
200 mx200 m &g . ARSI IS 100 41525 LT
K K5I MRCIC (R IR R PE g o

FAE ATC PhSCrT 0, SERFIAE fin A 302 US, fog
55T 321 us, reader 1] tag A% HU 2 26.5 kbit/s,
WAL 1 bit 75 % 37.76us, tag [ reader [F| & 15 &
()33 6 /& 53kbit/s, WAL i 1 bit 204 75 2 18.88 us,
Bl 7 %%F 18.88 us. WIH tag 75 % 1] reader K ik 1
bit {5 5, MA tine%ET 321 us(BIEEFA M, A
5% CRC). KA g S K 1% 64 bit 1) ID Al 32 bit
'] CRC B [a] 2 F1, By LA reader [7] tag A& 1% 96 bit
(5 BT 75 EE IS (0] £0 551 3 927us(BL G S5 £ 1
F&Y, M) tom 55T tigHtint—tmino

i THUE MRCIC [ TaIVERE, #% MRCIC 45 Li
Wen Xiu $#2H1¥) ADMCU+ATC #1 ALOHA. Polling.
BT it rxttt, I, ADMCU Rk tag
DL RSN tag FITIMSL, T ATC EER(S RAITMNL, 76
% reader P55 R AT ADMCU fiffi i X 3836 [ 4 £
tag JEHUT ATC WIn] LIRS tag WHE, K%
JTEfRIRR A ADMCU, 3R 2~3K 7 Fon %A tag 4T
ZA reader AHAZXIRIEFIN, m 55T 10 000 HE K
tag 7 tag S 5%, RANM tag 7 tag SR S%HT,
5 AN FEIBRAT I ) AR RAT ISR 5. SLrh
2~ AR T n 500, 1 000 F15 000
i, 5 ANTRSIAS R T 1) LA TSRV 5
NB BB tag F7 2B A5 B S (bit) K /)

min min )nun +

87+ 2t

min

&2 & n=500 B BIHITRS[E)/s

P NB=1 NB=32  NB=64 NB=96 NB=128

PIC 42.5 42.8 43.1 43.4 43.7

BT 3.1 3.9 4.8 5.7 6.5

ALOHA 2.9 3.7 4.5 53 6.2

ADMCU+ATC 1.1 1.4 1.7 2.1 2.4

MRCIC 0.4 0.7 1.0 1.3 1.6

Lower bound 0.2 0.5 0.8 1.1 1.4




300 * ST = <O 7S %534 %
=3 & n=1 000 B BINI TS [E)/s =6 NB=32 BRI ITRT E)/s
P NB=1  NB=32 NB=64 NB=96 NB-=128 e n=1000 #=3000 #=5000 »=7000 #»=9 000
PIC 4.5 43.1 437 443 44.9 PIC 431 442 454 466 417
BT 7.84 23.5 39.2 54.9 70.6
BT 6.2 7.84 9.6 113 13.1
ALOHA 7.39 222 36.9 51.7 66.5
ALOHA 38 739 90 106 123 ADMCU+ATC 22 7.9 13.6 19.1 234
ADMCU+ATC 2.2 2.8 3.3 3.8 43 MRCIC 1.1 33 5.6 7.9 10.0
MRCIC 0.7 13 1.9 25 3.1 Lower Bound 0.9 2.7 45 6.2 8.2
Lower bound 0.3 0.9 1.5 2.1 2.7
=7 NB=96 Rt By 1T RY E)/s
Fz4 & n=5 000 B B9 I TRT(8]/s M n=1000 7=3000 #=5000 #n=7000 »n=9 000
i NB=1 NB=32 NB=64 NB=96 NB=128 PIC 443 47.8 51.4 55.1 58.5
pIC 04 454 184 sS4 sas BT 11.3 33.8 56.3 78.8 101.3
ALOHA 10.6 32.0 53.4 74.7 96.1
BT 30.8 39.2 47.9 56.3 65.4
ADMCU+ATC 3.3 11.6 19.6 17.5 343
ALOHA 29.0 36.9 452 53.4 61.6 MRCIC 23 70 116 163 1.0
ADMCU+ATC  10.9 13.9 16.8 19.7 22.6 Lower bound 2.1 6.3 10.5 14.8 19.0
MRCIC 3.7 6.6 9.6 12.7 15.7 " e o
M tag AT 24 reader AHAS DI FE P, ATHI
Lower bound 1.6 4.5 7.6 10.5 13.6

& 2~ 4 W LURIL, Joie el 215 B £
WS4, MRCIC AT I (] 28 /8T 2 Ath ) LA
i, I SPATIE R AR B . X KA A
EE TR HoAl i, MRCIC F 460 X 58 3 [
tag I [A) dc /D

F 5K TEH T M NBET 1. 32 A1 96 I,
5 ANVRSCEIAS TR AT B 1) DA R R AT B ) 1
ANHER I, BT n B3 IS 1A Sy R s =GO,
P S AT I )t & B 2 8. Hp, BT
ALOHA $AT I (R A 23, PIC BIHAT I A A
ADMCU # MRCIC AT I A1 BT. ALOHA
I PIC %, 1ff MRCIC $7 I A 4h 2 ffid, JFH Y5
AR JLPARR, X5 (6L iRvA .

%5 NB=1 KR I TR (E)/s

X n=1000 »=3000 ~»=5000 ~»=7000 »=9 000

PIC 42.5 42.5 42.4 42.4 42.4

BT 6.2 18.5 30.8 43.1 55.4

ALOHA 5.8 17.4 29.0 40.6 522

ADMCU+ATC 1.6 6.2 10.7 15.0 18.2

MRCIC 0.5 1.6 2.7 3.7 4.8

Lower bound 0.3 1.0 1.6 22 29

4 MDY TCVER I BIX LS tag. 24 m 25T 10 000,
AbFARAE X A 1 tag K 10%, & 4 Rom2Y n=2
000. NB=48, KK tag 7 tag B 5% KA
tag [ty tag S TR 10%HF1 =4 000, NB=64, K[
tag i tag L) 10%. KKK tag /7 tag S 5%
B, PR SURAS R T I )

HE 4 vLUEH, AR RIS, BT
K38 0, PRSI ERAT B A)3E K, 17 MRCIC F 44
7 I ) B HAZ A d5 /N, ADMCU AT I ] i
Z, BT Fl ALOHA H#AT I, PTC HHAT
) Ko H T At 4 AN PR SCIEVEAS I HE X 30
N 10%00 tag, T LAHERS R d5 i L REIA 21 90%,
MRCIC 1] LLik 2] 100% 1 #Ef 2

7 HFRIE

AR THEL reader (¥R A Bl 1%
ST L, ARG T R reader HIME EIR
LW IHTEZ reader FREE N I 75 231 FE KX &1 1]
% B XIS N tag, AR SCHE
MRCIC 3 /i A5 5 A (1) 1) A7 8 K 43 e AR
R tag IG5 B AEA &, I H I Fo8 /i
AR A I 25 2K tag, i 1 ARSI X IESE H A tag
BRI . Ab7EZ A reader AHATIXIRVE A Y tag
7E 9 reader 15 SMCEE PR P T VR A I B, AL
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