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Tab.1 Instructions on system elements
5 e U
category elements remark
TR A fIR 55 % (server) % FH 5 548 v 0> ( Center for application and data)
computing PC 4 7 51 % 3 ( Client)
nodes [# 5 2t RFID 4 1% %% ( Fixed RFID reader) REID #7 4 #{ fF ( For making RFID tags)
i 45 2, RFID [ 332 #§ ( Portable RFID reader) R34 ¥ 5 # Ji ( For Rapid logistics and traceability )
‘ PEE S R For the app of position indicator
4986 7 L( Smart phone) EZTSF&Z?&EE 5 85 7 990 1L Y ( pp of p
and traceability )
i TG T Internet = %53 13 18 ( The communication channel )
communication g yy ;¢ GPRS ( GPRS in the K Fili s [X. GPS 5 i 38 1 i 1 ( The communication channel for GPS in
channel mainland ) the mainland)
b X5 2h 0045 s 44 55 99 U5 38 A8 38 ( The communication channel
Kt IX 3G (3G in the mainland) K ) ﬁg'zjjﬁ’bﬁmi.ﬁ{ SR ﬂﬁlﬁ_( ) )
for mobile video surveillance and traceability in the mainland)
B AE B fE 26 B3 M 4% (GSM in S5 HLIX GPS & v 55 5% Fh 5 Y 38 71 & ( The communication channel
Taiwan) for position indicator and traceability in Taiwan)
6V i X RS 0 W 452 55 90 95 5@ TR 38 38 ( The communication channel
B A 5 3G B AI9% (3G in Taiwan) 1P B S BUUS£2 5 B A UL (The o
for mobile video surveillance and traceability in Taiwan)
920 ~925 MHz RFID F7 2% 38 TH A B
R A 5 RFID #5%% ( RFID tag) Y P E YA YR (For rapid logistics and traceability )
medium YRS A5 %% (Qr code label) SR 2 A7 1 P ( For position indicator and traceability )

FirBt— (Phase 1):
1, BERhIRIE AR
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R A WA A

The monitoring center

video surveillance) W . Ehong
# Nieg SR AR SR
The monitoring of video of The monitoring of
' breeding base and logistics position indicator of 1y .
! logistics e
T BUFDIACR 2 6 (Position

camera

LR
BRI

indicator of Eriocheir

| sinensiswith smart phone
by Qr codelabel)

2. HSEIRIH HUENL

Y

Erioche?r sinensis P 7 IR 55 2% (Position indi i
breeding base GPSA;ﬂ‘J_ﬂf' pﬂﬁé}?a = breoeS(;;mbI:se“;szriioli)
L A R S T 3 S
Server group Smart Phone }’;‘—_‘Zi’}})\(lsistance video

f1Y
E ?fﬁw%i*ﬁfm
(¥ GPSHHR)
O

O The on-board

] Py B R network camera
Wﬁ (Phase 2):
\ BRI A AT

(Mobile video surveillance of logistics)

2. BERNZHHGPS 92 AL

(Position indicator of GPS of transportation)
Logistics of eriocheir sinensisin the mainland

A

(ﬁ HE R

FfrBt = (Phase 3):
1. MEFZ5IE (Air freight)

A%Eﬁ%*ﬁi
Bl (Phase 4):

surveillance of breeding
base in Miaoli)

l RFID‘&%
| B Portable
AT ‘4 RFID reader
&
A 4% 2 Ffr Bt Ti (Phase 5):
$?zé‘mciﬁsﬁﬁt§%m 1. JEFRFIDMT-H5 2 5 3 28
The on-board MR U485 R (Distribution

eriocheir sinensisbag based on RFID)
2. IR K SENL BARAU
(Position indicator and video
surveillance of distribution)

network camera

O

1 BRI AR (Video surveillance of logistics)
2. HEPINZHIGPS I AL (Position indicator of logistics)

1 2BEHTEWRE
Fig.1 The process of traceability
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Dynamic quality traceability system of
Eriocheir sinensis seedling
( - - ZAHBEMER | |GREIRF SR
ERFFEANG | | TSRS | | mmwrrag | | SRS TR%
| sl ras| | tmlnram | | ODUAIRA || B PR
R A= - AR Information Comprehensive
Remme ne;tW(.)rk VlsualA t.ran.sportanon traceability service and decision
video monitoring pf)sﬁ}onmg and subsystem based supporting service
subsystem monitoring subsystem on wisdom terminals subsystem
N, S ——", S S S——
A
B=NRYE TR RS T RS
The third Open API (FETMASHImproved Savant f&#f)2
party system interface Collaborative service subsystem
HREFECER)
T AR, MREE. AL, MR
Smart resources Datasase(Shared
W% R {Shared)
Cloud computing
intelligence service fERzaP 4t
system Information security subsystem
(s, b, |
: Service cloud of Shanghai
| Public cloud Ocean University J
2 MEGEBENRENSEWNREEHE
Fig.2 Structure of dynamic quality traceability system of E. sinensis seedling based on IOT smart service
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AR BB R R S ASE M R G 4
T ARG

(1) ZCFEFRIH A W 8 DU 4% 1 R g8 Bk T
Internet 24 Y 1 72 57 5 i 0 268 AT W 4% 1 R 4
SRS R PRI AR A . AT R
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(3) %TF RFID A, i il F47 20 RFID [ 3
an LIS W SR AL | B I BRALYT | & R R L
Gy B RN o S gl 4 AT B I PR )
RE AN BN AR B 3hIE R 58 B R i R Y
BN A
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2.2 REYREWIRZITHEAR
M Fh 48 RFID %5 5 45 1 £ % 2 % EPC
( Electronic Product Code, Hi F 7= 5 L% ) 0% 9 i
FrifiE, R 16 il 1) EPC-96 T BY, -5 Xk 55 bR
FHEAT B MR E X o EPC-96 T i) 44 i 45 #49 1 3¢
2 FIoR

U TIZ I H 1 58 BRI O, 8 G 5 45 1 0 8 Oy
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&2 EPC-96 1 BI04 4
Tab.2 Coding structure of EPC-96 I

JR A S version

8 {if bit

15§ 44 % M domain name Xt 4225 5] object classes J¥ %)%= serial number

28 fif bit 24 fi bit 36 fif bit

®3 HETIE RFID HDEH
Tab.3 Coding structure of RFID tags of cases of E. sinensis

Xt % 25 5] object classes % M5 B alternate field

H #] date %35 (25 7% ) (serial number)

8 {ii. bit 28 {if bit

24 {i bit 36 fii bit

23 P R 25 B R R AR L P R
PE, AT 43 HE 255 KA MR R A o H 0T D0 3 O A e
FEZEHC H A B & AR H B, B 2012 4 12 H
12 H R 121212, 7505 1% 29 i 1 ot —
G5, ] B AR R o — A 15, AT fiff 68719476735 4~
Y B ML B AR TR SR R
iR o

P N B30 8 48 50 RFID Bl 352 28 76 4 9
TR CHE R M WL i SR ) X R RR A RFID B
1, Hah gt B E R e an & 3,

e Sab EEEi V=RV N IS 1NN

BRI (XX A XX XX H) EEFi4E ID
G ERECE () AT (kg) .

P ) & AR AR IR

HAEEFE (XX AR XX H XX H ) 94 b 5

NO

NO

B E A1
TR A Yes | RFIDFIH To verify serial number
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(%7 GPS {5 Har 3k 44, W b & GPS fif B 5 B 47
T, DU A i 3 496 10 M A< SR GBS (MR e ) | b 9B
Pl CHAR L) B EEEPLY  SE )
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AT R A AT 368 W) 2% 4 60 4 B R IO, T R
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Traceability Inputlogistics address
of Eriocheir information Manually
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——
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i 8k To get the To upload logistics
. Eriocheir GPS position information
Sinensis box ID list

B3 #&#7E RFID RiEYRFIERE

Fig.3 Logistics process of RFID tags of cases of E. sinensis
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Tab.4 Instructions on system elements
%51 R T YRR A
category content Qr code label
KA B FRAYEE BRI R MR 130 ~ 140 g, HEfK 180 ~ 200 g( Eriocheir

key information

P REL

extended information

sinensis’ parent information )

B E: LB KY¥ W AR T 1 5 (Juvenile crab breeding
information )

VA ™ R TR ORE ST & Rk (b [ Al o — 2 v Y o B
Wi 3753 ) ( Eriocheir sinensis breeding information )
% B AR N 2 40 4k % ( Dedicated feed information )
JH b 7K YR 5% B I P 3 b ( Waterhead information )
A% F A% . 4% 4. 2 kg, B Fp 29 600 1 ( Packaging specifications

information )

e o A3 « b MR TIT A S A 0 A B8 SR A 98 A BE 43 % (Inspection and

quarantine information )

P P T RN AT A A B Wy U i, 4 e M S )

(Quality control information)

BURTIB R FR . b (P e G ) M N SR B R RE IR &5 R 4t

('Quality traceability system information )

[ 41k : http // crab. shou. edu. cn? SN (™ J& 8] U5 {5 B £ , SN by b5 25 nft
- )

Website; http // crab. shou. edu. cn? SN ( URL links of extension

traceability information, SN is the uniqueness code for traceability )
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Research on dynamic quality traceability system of
Eriocheir sinensis seedling based on IOT smart service

YU Lijuan'?* | YANG Jinsong’, LING Peiliang’, CAO Shouqi',
CHENG Yongxu3 , WANG Chun’, XIA Jun’

(1. College of Engineering ,Shanghai Ocean University ,Shanghai 201306, China;
2. College of Mechanical Engineering ,Tongji University ,Shanghai 200092 , China ;
3. College of Aquaculiure and Life ,Shanghat Ocean University ,Shanghai 201306, China)

Abstract; Aiming to guarantee the whole-process quality control of the Eriocheir sinensis crab seedling
breeding and accomplishment of the Shanghai-Taiwan Crab Seedling Transport mission, this paper is based
on the technologies referred to as the Internet of Things(IOT ) and smart service in which the crab seedling
quality dynamic traceability system is researched and developed. Considering the Cross-Strait complex
network situation and varied logistics links, several kinds of computing nodes and software patterns are
adopted for the purpose of the acquisition of applied information in the system. Meanwhile, it plays an
exemplary role in the field of Eriocheir sinensis crab seedling aquiculture for the reason that the quality
control ,dynamic monitor and traceability and tracking smart service of Cross-Strait crab seedling are brought
into effect by means of the uniform data and information exchange between the coordination service space
and intelligent resource base. The system has been successfully applied to the whole process of the Shanghai
Eriocheir sinensis crab seedling aquaculture and transport to Miaoli, Taiwan in 2013 and rendered the smart
quality traceability service to 770 000 seedlings in 695 boxes of 9 batches. The thirty Taiwanese exemplary
aquaculture households have realized the quality tracking for the crab seedling with the 100 percent
traceability rate of crab seedling boxes and pouches. This has achieved desirable benefits both in politics and
economics.

Key words: IOT; smart service; quality traceability ; RFID; two-dimensional barcode

Corresponding author: YU Lijuan. E-mail ;ljyu@ shou. edu. cn

http : // www. scxuebao. cn



