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RFID Label for Sample Information Management System
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Abstract: Based on Radio Frequency Identification(RFID) principle, Sample Information Management
System(SIMS) is built by integrating a high degree custom acquisition system and newly designed RFID
tags. The basic working principle and design ideas are introduced in detail. The proposed system can solve
the problem of low recognition rate for bottled and boxed liquid, and substantially increase the recognition
rate of ordinary material samples. The flowchart of the program design is put forward. The identification
system is designed for the sample management from the perspective of efficient identification, scientific
management and simple application.
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Inlay H, FRIPIR

# 1 &5 5 RFID prgs £ EHERENT LL
Tablel Performance comparison of the bar code and RFID tags

items one-dimensional bar code RFID tags
identification ways 0-50 cm, close identification, single read 0-8 m, wireless remote identification, batch read
information capacity 30 bit >96 bit
update can not be changed after printing can be changed
safety easy to copy; can not be encrypted not easy to copy; encryption
material costs low price, consumable high-priced, durable

B H] FICS Hts i 5 A BE & I 5 B8 A7 2 ME R T), A3 A 5 VA, e IR T80 18 A9 2% 2 2 S IR Ay 9k /K T 22
PR PN, I Label (NAY RFID Inlay i T2 33 ki, R A2 W00 A VR G52 0 . Label ELA Db & 41 4
Brim Y ae ok . MTEAE M FEBEREERONE R S EEE RS, SCERUEI SIMS R ORI B 2 5 FICS 1Y T4

158 1 500 4 AR & FURDE LA, 400 Bl e i e 5 S ol i (s 5, S AR AT “fifr” WS E.
WE IR, &R R E R EE AR B RS AR, A T IRk N7 ok W RFID ARZEMIARR, 24
HAL T RFID [ B2 a8 (9B 5530 Bl 0, mT AR sh i &k S o4k L isle, DT B Bl s BN 217 JR B IE AR B ok,
FLm o D2 2% A 2 B B AR I A B i i s T RN TR LK 81 10 m AT i . BT RER M A & 9 K I 2B g
J1, FEV AR M B B, JC TR IT R R A BR AR S At £ ke A 2 BRI LT A B (8 )R R BR AR5
J3 4k, REID )41 4 3 5 th J& 4% 48 2 i 3 R T AN
SR, RFID K% b B84 250 ms 16 7T L3 . e
bR 25 Hh I T O A AR G B 5 RFID 32 H5IE Ak — s
L, R PR T B — A — AR5, 1 RFID [ i3 _
FRAT LA AR B 2 AN DL b RS s AE Ab BRACE Oy
i, RFID WM+, BTI/EAREESESA
RFID ﬁ&ﬂ@ffﬁié’éﬁﬁfﬁj%%ﬁ , %%%E?Eﬁ Fig.1 Working principle of RFID
o ] IR R - 0 A £ FILRAID 1 LR

GG IS I M B HE A, W SR B AR AR A (5 B sl I A N 2, AR E BT ED— ik &0, IHAY S ik
POEF T RFID LA E D68, A OAEHT ENAR & B ol 5@ a3 4T EP ALY RFID bR AT RE MBS A, 1 H 7
ATATT 26 A B2 5 28 A9 T A T LIS AR 05 B AT S 48 o X — s % AR S i e R P i 1T e 3k L B B R
AR B, —ZREE, MorFE . SIS B0 % MR A A Thi b . Zak S KX AR &
T e — a5 LA [ R DG BN, BRET LS A RFID 1, 48R R ARIE Label {7 8 00 % e, HE/ELMZ
WURIE . FESh RFID 406 i JL-F- A0 & 7 RE 5 T A SRR 8, DARE & G ST 21 52 50 = 19 5 B AR J2 nT B 3 A, AR T
T AL SR R, B SRR AT BROR , T

0-8m

2 2 RFID Inlay 2%

ST M 4 Y O
XEAE i EATIE 3 Table2 Parameters of RFID Inlays
%40, RFID I8 B i A K (G el frequency 860 MHz-960 MHz

ok . e A prde g s o e protocols EPC C1 GEN2/1SO18000-6C

LLik @J 10 ﬁ'qi LA J:) , ﬁ% P =y, POEZ R%*f& ikf storage capacity 96 bit/512 bit
5 " N o - operating temperature -40°C - +70°C

P8, PR ZEEIAB&ENBK . B, & label size 4"%x2"
YE A b 26 | a2y S Y At A S tag surfaces adhesive paper
{Jm%; E fig ’ (AN ”J( N %ﬁ: {Gﬂéé%ﬁ e label substrates release paper

K TAEARIE T, 15 50 505 10 6 2 R 00 AR
2%, T REID #RARTT LLIE % TAE .

1.1 RFID Inlay

A Z Yt Label fir 59 RFID Inlay 4 ALIEN-Higgs-3,
29 ALIEN 72 w4 m 8 — AR, R 2 IX &3 3 15 1)
FERIMBEI . € Fe 2y ], 58 23R4 EPC Gen2, #US M
W, k% 10 m. RFID Inlay % 2. -

Fig.2 Collection points
&2 SRAES

RFID Label antenna

SIMS




551 1) HEEZE RFIDIZENATFERKREHREIE 115

1.2 Label R&ES

K Label 4 FRAE G, HEh N BEA FICS rhul s ARG FIATAE 5 TR A 200 % Z 0 AT i 4%, Wik ad 2 h
WP e R AR KR RFID 25 88 R AR5 BOFEATIC S, W1I& 2 Biras o il TS0 90 28 A9 A R A2 2 5 R
SIMS ZGE AT LIAT 0 DA BN B S SR BE L O IR FE 5 B . i T SIMS RGN A dhiaqy, RIUERE bl ke e 72 %
PR [F) AR R T A IS5 R A9 A2 DE o R GUI TR IR 7 i 22 A6 B A 5% 2 o) A i ARG 00 ) R

1.3 HABENX

S P E AR GO — 555 RFID LA i — BRI S 505 (1 RFID W 2 M.
T APRE 0 40 AU, ECIRE X 3 I 4 FE (BB 40556 6 b ).

N HRE 22 b 92 fefs ok 7

éugﬁ RFID Label E’Jﬁ;mikow%;ijf 306 bit EPC CECHE X
J . ARGEAGURT A RFID R o 5% 11 i 2 Table3 Definition of the 96 bit EPC
5, W n RS RS A RORES, . FEAL S header  filter classification laboratory  sample No. circulation mark

N . . N 58 1 00001 001 12005323 0001

il SN FE 2 e GN = T SR U S A2 P U

WL R A A5, BT MR B AL A A RFID R rp Bl

s % 4 EPC XA il B SR M

1.4 T8 Label Table4 Explanation about the definition
L B . segment defined explanation
RFID #8545 (UHF) bR 25 [R H, 1% 52 1) 30 5T (Backscatter) header custom data header to identify tag
[ - o NN filter distinguish whether the label is valid

ff# =t s Xt 4 J& MK % HEELE @L @Uﬁg‘ , Al T EGX R T 1"|5 W classification laboratory sample classification number
2% B4 Bk 7h ko A i ) I ¢ ¥ laboratory laboratory classification number
K B/J %}flﬁﬂ:ﬂ?é (Passwe tag)XE 2 E’E“ﬁi J& %ﬁ E/J %Mgﬁj sample No. a sample corresponding to a unique number
WV PR T AT TAE o TR I o A b | BB 1 2 circulation mark mark the sample flow

PRZR S 25 R A S D, A — A T S B 30 5 v R

B, AR A5 T AR A AR A o 0 RIS S, T S AN I Y T 2R 3 A Label (4 RS U TR B
AR SO TR AR Inlay: WITETESA XUAAL s T Inlay: JoXURIE), R IEEIRAE, RIS FTE
PLI X Label FTEPHLBEAT ok, DAIE B B A9

Label, 2K 5, Hi Label %A (L0 . Bt . UHF 60 MHZ-960 MHz -
PRV =S AR B Sl NSl e 2 o 0 g R T = 8
et T 4 A RE R SE Label Kl T e dh 48 2 penerte e 3w s & o
T RER AR S &R B A, 24 RN, won 5 ° % £ £ 2 % BB
iR T o R 2 T R AR A B 3 R R TR [ -

. NN N S e block
i A AR R (R BRI B A A o) A &R
G SR Fig.3 RFID and material
15 REHE I3 RAID SHH

T ET LA 2, TAE A B AIRE G B 5000 5 AR & AN MR, 33t T FL M) T Label IRIE M9 MLTE £k .
RERARWAL T, BN RELSHEE 1 MRS, 210K, 40518 £ JE(Left Hand Circular Polarized, LHCP)
F45 iM% 4k (Right Hand Circular Polarized, RHCP)M,

desktop (((( S
reader multi-channel W

2 RGN

| p— reader
A RGBEH R 4 B, 5 RS TE L I / i f
(E”E]Hj‘ﬂ‘ﬂj%ﬁglg RFID). ZBIEEELNR. SmiEE [ print‘ ] [preparftion] [recei\'/[ing } [monitoring] [ query ]
TR E BT R, SCBURE ‘,
GIRE R R AR e R IE SR, B IR B AR i A A S BT il
o5 A A0 A D 445 6 R T3 0 5 I “
o R AL T R IR A B & SRR S, . .

T HRAE B AT A PR

Fig.4 System architecture
4 REHRH



116 AKMZBMFESEFEEFR 11 %

2.1 RFID Reader-® & S TEHEIE

BN RRE SR LAV ELBHEREG R, REANREGEE . EEHR%H CS461H 5 4%,
JRZ 414 Impinj Speedway # K . Impinj Speedway Hi R K TSRS THAZ OGS, HINEESES R
HIEA PR PR E . BEE e, LW A s R,

CS461% B i 4 19 & )2 & — Dl fH i 5 — —
J& B4 47 B 2\ B (Convergence Systems Limited, application-specific structure

P . E— Ay Ly . PN N Ny -._-___"_-'-__-_.-_.-
CSL)#A A % J i w18 fi it A U REAR TBY, x4 label group management oy )

2 S \ 2 e 2 N — t dat:
HREATHFLIFSN5%, g4 E4HATE serial program action ) ICIgpmlflt?—gr:;?ﬁ:smg
ﬁ:f s ﬂn [Z] 5%/7? o multi-level filtration cited
-

22 FHY-EIEWER e

6 FLRNEL E 817 15 56/ 56 50 L7 1 S0 Fig s Mul-engin processing

N \ K5 Z5 %A n
BBy, AR TR, G AR R — g6
i FREILBEAT B A2 00 5 0 . o nl DU T R L AT AR i £ B iR 2R
3 RERFIRIT

BE R GER R P S+l 55 A (0 07 XA B, BRI 2 Dy A AT BB | AR QORI | I AR I DA B |
B 3 A AT HOR A 1 Ge T RTI4TN R 4 B 0 B DR AE B B E R, AT
i 2 v AR BT A AN 6

wg—Client ——pwag—application — —peesg——data Processing —fmsagg——(atahase ————pe'agetransMission ——ipstagmm——aCqUIsSItion — g

= CSL four-channel
RFID reader

application platform

Label printing
'sample preparation
samples receiving

SIMS S
SIMS:client SiTouTation data query database 1 § network % | | UHF desktop reader
fatie Oracle ! g
‘monitoring — ~ -
statistics e
management

I query statistics |

L 4
L ]
¥

Fig.6 Software architecture
6 I FRGAEN

4 RmERIT

TR A 3584 56 467 928 JRy £t A 500 A 28 ool & 1) 470 T % M AR 45 28 00 i AT R AGE A, A 5 326 3 A P iR AT
FER AT, HA T (ET).

1) AR AGEES, Bl A iR 5 B A SIMS R %8

2) FERERFEAR, HRIEMRS ok EER O, oo NSRS A RERSFERER, X
WRERG T IERZEZES . A, FERIEREREA LSRR,

3) MM E . LA TAEANG S RENFTEIRE R FRZ, Zbr s E G B sLm =45, Wil H RFID
Inlay 2 & Xt 1y g 5 15 1 o

4) FASATENGF S, AEA A LLR 2 Bl % 15 0

a) R AE N T R (AN ZL 45 ), BRI b A A AR 5 R S 3 B AL

b) G A T R (A g R AE) , AERE i TR N DR G A A T ) A IR T RS 0 B O R R R
dh, O AR TR LI E GUE .

5) LI E N A BIE M EIOHE SIS A S BIRE S E, B SIMS RG, HEITFSAEES, BEH
INGURE o GRS AR S S A B ERE S HE S HE R IR L RIS DR R, S80S MBI REN, RES ASid
st DA B 38 K 2 6 2 5 i o BT A O BB O s A K I



551 1) HEEZE RFIDIZENATFERKREHREIE 117

6) FEMBLIBILIE )T, ALT 2 RO -

a) T AT ETAL BRI AR MR vkedn . il . AT BOM, ATAL B S BEAT AR ;
b) AT IEATHIAL IR, HEA .

7) KMSER S, REARE ST . IR TR SE A

e Iy

>

query sampling Input SIMS FICS received
=2 *
SIMS database accepted

label printing

sample information filing
¥
N N e
register sample preparation Y. Need preparation?

N

i@
*

. sample classification
-

samples receiving

I
/ flow of information registration /4 Y w

IN

/ registration of audit results /‘ ) gé

. sample detection .
microbial physical and chemical other
sample scrapped experiments experiments experiments

*
/ scrapping information registration / test report

Fig.7 Business processes

7 AR

I-<

5 £t

RSO T 52 A L P 6 R —— A b A S BRSBTS A IR A e L AU R A S5 TR 2K X A A8 K 2R P RE I 5
M, YU R G X AN RN R BT 1 A6 JR 4%, O RFID Label $; AR i FH T 2 B4R sk U5 40 s — g 19 17 35 3O 2k 0 &
GRS

AR SO BT A R A B 2R G A TR YN R A B A 560 4G 932 JR) B it A 6 A R A s 1 RS B B, ] RFID
Label(RFID 5 2 5 AH 45 45 ) A B O i LU A% G278 B0 D7 SXCH s 28 AR o7, i S BUAE 45 8 55 B A I 5 £ B A9 5
LG, WM & TR A A R A S R R T S 9

£ B ik

[ 1] Curty Jari-Pascal,Michel Declercq,Catherine Dehollain,et al. JCIRAR & RFID R iS50 IM]. BR 50, BT,
B, db ol Rk H A, 2008. (Curty Jari-Pascal,Michel Declercq,Catherine Dehollain,et al. Passive UHF RFID system
design and optimization[M]. Translated by CHEN Liying, MAO Luhong. Beijing:Science Press, 2008.)

[2] BRFFIE XL, S EAR SR M. dta Ak Tk s, 2011, (CHEN Danhui,LIU Hong. Barcode technology and
application|M]. Beijing:Chemical Industry Press, 2011.)

[3] WP 00/ NAILRE AR AF . ASK I8 i B2 X JC IR RFID 28 40 BE f A KCH 14 il i 2 (7). {7 815 W7 TR, 2009,7(6):495-
500. (ZENG Xiaoping,ZHAO Xiaogang,XIONG Dong,et al. The ASK modulation passive RFID system energy and data
transmission[J]. Information and Electronic Engineering, 2009,7(6):495-500.)



118 AKMZBMFESEFEEFR 11 %

[4] ZE4EHL. M EEERFEMOL T ZIM]. AR 1,55 s %, bRt F Tk i iRAE, 2010. (LT Hua Chik. Database solutions[M].
Translated by ZHENG Baowei,GAI Guoqiang. Beijing:Electronics Industry Press, 2010.)

[5] B [ 3. RFID 52 A Ho ] P AR M]. BB -V B A2 38 K 2 H R #1, 2010. (LIAO Guoqiong. RFID real-time middleware
technology[M]. Chengdu: Southwest Jiaotong University Press, 2010.)

[6] IR XL D, —F S T RFID 5 & 09I 26 5503 LS. /58 5T T4, 2009,7(4):1-3. (CHENG Zhen,
LIU Niansheng,LI Lin,et al. A suitable RFID reader encryption algorithm and its implementation[J]. Information and Electronic
Engineering, 2009,7(4):1-3.)

[71 XUBERL. &84 REID 4 TR0 U5 K U SR AR B 98 (M. b At RBb22 H AL, 2012, (LIU Shengli. Application of RFID
technology in traceability and risk warning for food safety[M]. Beijing:Science Press, 2012.)

fEE®E T :
HARIEN(1982-), B, WLiPHE B RRH A, K ZF F(1975-), B, zmEARWHT A, il
W FRJEE TR, TAEUE, BFFET7 1 A ik A THOLR2:, M LERM, FENFFERHEAR
A 3B A R .email:hww_ic@163.com. ST 5 At

BEDIDL(1981-), B, yIViEIEM T, 5l
FAHREBT R, TR, #5807 a5 %4,




