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RFID-based Production Logistic Synchronization Intelligent
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Abstract: Many problems, such as production logistic information un-synchronization, low efficiency of execution
and high operation costs, exist in industrial parks. To address these problems, standard AUTOM information
infrastructure is extended to a new infrastructure which supports multi-stage and multi-decision unit seamless
information exchanging. And a new "three-stage two degree" production logistic synchronization has been
proposed. An industrial park production logistic synchronization intelligent management system based on
production logistic operation process analysis and advanced IoT technology are proposed. This system includes
four key technologies, intelligent equipment synchronization, sensing synchronization, information coupling

synchronization and decision-making synchronization. Apart from realizing real-time synchronization and

intelligent management of production logistic information, it also improves execution efficiency.
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Fig.1 Production logistic operation process chart in SHIP
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Fig.3 Three-stage two degree production logistic synchronization mechanism

WRBhRE R (1) Hl3& PN IR RS TR IR
JREEEC T 5 (2) TR - SHIPWIIAL 5 4 1 7 Ak 485 24
BB PRIRES (s B R R B IR 22 5D, &
JRAE A RTIRIBCE (K ORI B (3) AT UMLK
RTINS IR A 7 5 A S, A
Wi BAFAEBNE; (4) Hah A HILF]—E B
LI ik A SIG IR A8 TE R « 42 SR B 2 % /N 2 BB 3l
J7 %5 (5) AT BhABREN AL 5 O S i %, L&
HRBh S5,

ZIREIHLHZ O 2 R R 2 I BUAE P e s
KA PR B A B S B IR R 3R i A M T
RS BHRRC B AR, 2 R SEHE IR R FE RS
ENAE BRI IEAUE IE S AL A B R AR 8 I
S5EEY B N E R 2 E BB
B, BRI AT 2 2 05 A HLRL & S5 S
WA 2 J2 G s i BeA - inish & kN

3 RFIDEREFYREERFZEIR
BEigiT

KRBT HEFRE RGOS B

I RFID# G4 7= & L . RFID & G ¥ it & £1 .
RFID% e O i 4 1 . REID S IR 885 E A B, R4
LB R G B OCBEROR, X R G HRAR S B )
hREFAT .

3.1 RGHEHIEIT

311 Amfzegm

FRlE B B R SR RFIDE REAE P~ Wi 5t &
SRAEMFERE, Hal it ATUOM S it {5 B I 2% 5 R S5t
RIS G, SEELELAE PERHE BRI R RS 5T
&-¢:%

B REAT JE IR G ER A R 25 2 R M PR SR A 25
2H R B h e %M BB, ST R E B LR 5T
5 EPEAE BRSSO B SE I SRR, TS
BT RS H SRR B R, SEIE RS B K
Sof AR G (< B SRB .  RE A5 B it 5 Web
Service(s BH AL &, B 5 BT @l & LLse il
Z RS E BRI & 5T b B
3.1.2 RFID# fe4 =&

AP B ER B A AT S A R A
PN YR N A B YRR A L A



100 S NN == 1

34 %

Bt BEAN 72 N 268 HEL. A F RFID JE 26 S A0 AR et
AN A A SRR A, S AR 7 i
TR OB 1) e R B 545 JE ) S S
&:¢:8

() AEFHATSRAE L. A PR R 58 F R PR
SREUAE =T B S AR I AR = SRS B A G
TEAE RO B SE R,  E A) SE PR AR P Rk AR S A YRR A
BF, A2 7= 8 B DU 41 mT A = B UR AE PR 1T B
B, S P R R,

(2) 2B 7= e s A . SO A P B M A R R
. Ak T I A 2 M I RFID SR A 42 77 HL TG 1)
SIS HICHE TR AR PR AS SIS M A2, 7 it o A )
SR RFIDRASE BHWOIN TG 7= 2 ™A

(3) VIRIMIE N H. 3 T AL BT TR ks 1) 5 —
BRIELI , E Sl & e ik i B 2R 40 002 T IS AT 55

(4) A== 0 A8 B @t H1E RFID A £ 5 AL F= 2k
PLES5 P R RLE B, M B2 S gar 20 B AN 38 4
AN G BANI S ) 8, S T 2 AT AU Tt FE
i s Ay -5 R R A .

(5) DRI EATAE H. JB IS RFIDARZE 59081 3E1T 48
5E LR AR 77 48 b G A7 X AR I A0k, e e A 77 2k
YIRS AT DX PR ) R A 22 4 KBl AE R AT 55
I .

(6) I N ERE . SCI SRR T 4 i R d i
AEAS 2 X S AR B AT 25 FF38 AR AR5 BT
3.1.3 RFID# fedhii g

YIRS BT O ARG R R B L OO
AR B IR STt B AR LA AN A5 B
. WU P R 1 REID G 28 5 A1 Rl 35 24
W2 Y AN R AR A B I B e AR A
J& LA Web ST AT HRAY, , S230 % SHIPZE 45 % REAT- 4% 14
FE R RE B AT LRI AN B 40 B AR T RE.

(1) B REVIRAT 5. RFIDW A REM T T T
AR IE UG B 2 HE R I IE 5 LR Y
FAr BRSNS, B sk 5 &R R %
IR EE A TAT 5% E

(2) ZEfE A, R EALE A B NE
L JEITRFID| 122245 35 . Alienist 5 #% . RFID K 2L Al
Tl 5 s 8 S5 4 O 00 e A R P PR IR AT H B
1A B,

(3) BCIXBRAT AR, 25 T 57 S SR AL 5 B DR
1155, RGUARYEAT 55 M AL BRI AT 30 % 45 o1 4 1%
B IR .

(4) 407 B IREL. BILGPS H B S e R4
SERT RIS R B S AT B AR

(5) Sk R EAL. R e AN AU i/ BCIE
L RAS B ACHE I, fil A AT BRI AL T R RIS
HipRA.

(6) ¥ e fs Son#k. i XML A3 R X 45

3.1.4 RFID% ke 2

BREO A B EAHOR FRFIDXS S N £
7 IR ] i 5 K R B RS RS B A IR T R
SEIUST IR B N AE UGS  H R 5 B e 2.

(1) BRENFEE L. AR EME B Cnfie bz
X AL FER AR ECRSE) FRI I SR
HEIL LS X ZEFINL, B NS

(2) 2 X ia B . SRIUPE N IR B, P
FRHPAT I N5

(3) BRe FEE B B RE N KT EHME B
RGZX PEAL FERL YRR S, B Rk
5 JE D RV | YR e R
3.1.5 RFIDZ: B34435 4% 32

RFEIDSZI $ 35 B PR YO k) 5 5K A
HERE DI R AT I B AR S O T s A RS
S SRS ER BRI AR AR R G s v, dl g m s
I 4R I SR A Pt sk R B Bh A PR T
T I AR B, AR B AT R A ROR AR T A AR
T FE P S BRag AT HRAE. RIS, 38 PT 7R SE R il 3R 4
RIS TR, AN R TAEN LR Ao,

32 EFEMIRBFSER ARG KX ERA

BTV I A P Wi BN B RGeS ik
PR B A5 B TR AR R Rk 5 2 R
MASEZ T B ik ARSI K IRFIDE fgtE
PRV S KB A AL HE : T RFIDIG R REPAT X
Z BN AR T RFIDF 2 g X GUBEN R B B oA |
AT RFIDH A Re 15 B IR 55 B sh H R AL 2L T RFID )
EE N PR BB AR

(1) 2 T RFIDI & BE B A RS EOR. &2 SEAE
PRV SRS B BB LA, £ X6 AE PR
TR K 2 R 20 2 WY BB 4545 B SE i R 4R, Sl
Y- B S 20005 SRS, WE4FTR, RFID& %
AN RFIDAREZ 525 2% 2 B R R 2 55 S 4
W% P5AE BAR G, HhRFIDFRZE 4 AL = 5 % Wi
e R AN 77 S SR B R B I RFID 5 8852
VG B RAE, B AL S PR B T,

(2) 2T RFIDM R REERFIER B A B & SER 3R
WENAE RN FE SRR, FEAE:. ZEZ0
B 3l B0 AR PR FE R R o BT A RN



R, 55 : ST RFIDI Tkl AR P WIuiish B g B AR 5t

=
AR EE L PCiii e il TERREER
RFID#S 2% RFIDES 2% RFIDES 2%
RFIDI% S 28| T4 5 28 REIDH S 28| F 45155 28 REIDH S 38| T H 5 28

] RFIDFRZS [ RFIDFR%Z [ RFIDFRZE

it % s %ﬁ!
- L 4dE. I <
o ) e s | e

El4 ETRFIDHEHZEEDHE
Fig.4 Intelligent device information synchronization based on
RFID

UGB G IE. 2 )= 20 B 33l Xt
SIS 1 B, SKBUHT F A 5 Zh A A A5
PEBRI; 27 Wi R 8 RE 0 M 5 2R e ) % O B
R EBEFNE AL — % RN BEAT AL 74 5
I3 JR R s 22 A5 SR A 1 B X R AR 5 R
5 I B N R RE R AR T AL IR
B5 TR, 25405 Bl <P I 5 B e 1% I
AR L i 22 18] BB Bl H AT S AR 3R IR
555 SEBL Tl bl X A5 E S Bubksh k.

(3) 2£ T RFIDI A REf5 S S HRBIBOR. A7)
W2 )22 2 B BB A5 B P B & A B
ANV BE R SRR 55 O AR, S B T 45 B T AL A
5B, D% TR R B T DR SRR AT SRR K
3. MBI 6T, 2 YR SR o B o BBk X B i Ve

101
W Tl XA D A
& @ fiss | (£ N\ 2@
4 Q
Rue/ | 99 @) BA
i \ LAl T2 Thin)| \ wis WiFi
EEEmEM]| | (s N | = msm
AT ol | & e
BRER]) |\ (fm twe ) rC
et (Efhk |
el B N
IR, s
EemanmE] | % )l | & 4cmzs

B 5 ETRFIDHERERAEREN

Fig.5 Intelligent sensing synchronization based on RFID
EFIHOR S BB BOR LB AR S AR RS, 72
X 2 Z 48 1 ] T A R A G & T R
Gif5 S SEmH R, WIS R 2 O, SRR RS

5B REACE I i kB AL A

(4) 2= T REIDA R BERAIRENEOR. XA =it
B R AR E B S (E BIa ), SLIE B R Re
SR BRBNALFE. A8 Tl bl X A= S L,
P 2 TR R Bl R SR B A 7 B 3l R SRR TR
BERLHT, FAL A B bn At 78 70 25 R A M i) s &
Ve Ja 4 R i L sems. i fE R iR

© HAtreR % RGBS A RAR

min f(W) = W, + Wj. (1
@ LRk sh A — Bk LR

T =(W,-2,)* =0, Q)

Ji =Wy —Z,)* =0. (3)

© E A

G | BLER L | e, O 1%\

Ot MUGIMOT O WOT|®OT MU
B B | BB | T fRfr
FE (R fR  RE | A

X 2k
g

g 2
itk

LU
et

HENITEA
it

CRER L
A

L ed
RS AL

it 7B
BET A

B B RT
NN LR

LUPLESTR S
Bk 1 Kl

BLpr B CAERE
e LA

s <w-n” wag

T T i

BRI i B A R

AP ) s R

&6

BRUE IR AU ARIESR

Fig.6 Intelligent information coupling synchronization optimization technology frame



102 S NN == 1

34 %

a n
minzpzpi"'pimc Xtim+ Z Z max(0, tip — dim). (4)
m=1 i=1
@ YR AS
. b b a a
minZ, = 3 fow+ 2 2 2 VwXdpst

w=1 w=1r=0s=0

b a
a Y, max{0, Y gy —wy+
w=1 i=1
a b a b (5)
/1[2 2. max (0,ay;i—l)+ 3, 3 max(0,e;—ay;) |+

i=lw=1 i=lw=1

7[ Zn: i max (0, nypi — L)

m=1i=1

P BT R

W, BT RGBT AR i

W, VT R

Zy: HE PR RS s

Z,: R BRAR 5

P SBIAM AE P A5 T I AR s

Dimet BN AN HIVT Bm A 72 AR 5

Lo AV BT B A P2 0 B[] 5

Lot AV IITT B R A2 72 A HARS (1]

iy BNV B 28 B3 5

St FEWEL LI [B] 58 TR AR s

Vit SEWEL AR (AT B E

d, e 5T 551 R BE S 5

oz ZERRAE R AE T R AL

Qi FBWRLTEAE S AV B B

Wy: S WY ZE R E A

s 3 S H B T[] B 240 SR 11 R

Ay WL ZE B IR S AV R ] 5

L+ BB B S Al F e 1] 5

e;: T BRSO s 1)

p: ZEAPICIE A HAZE T R AL

My S AV S m AN T B ) S PR AL I% B (1]

Lt BB AN A B m AT B 1B AE TR 1.

o, () IE X BB R H ARG R 2L 5
) 5@ H—BMELH (), B IR R R &
IH B AR, 2820003 7R 5 S A im T ) jl 2F b A m Tk
A, TR TN T B IEIAAE BRI AE T A ; :(5)H, 58
VIR ] 58 R ROAS, 352 TR 7~ 547 B R 25 A 0E
EE A8 G 28 1 W] AR 32 A AR 5 55 3 02 s i 28 1 R EL
S4TSR BB I [ i 240 SR T AR, BB S TR
7N FIC 16 2 4 411 BOAR.

33 BHRGEERIES IR
RFID% G4 7= T B EAE AL N AE = 1R
—E PR 1 > RFIDE AL A7 — N T3 U8 Wi 4%

—7E NS B RFID A GEV B EERAE N
Vi it & 2 > RFID G JE 5 B — 2 g e 2 45 1
—RFIDZE5E #— 8 fe iU 2. RFID A R AE 724
M EH R i ER AR E 7 ATR.

(1) THRIBESN : A= v Rl S YR
By, SEIN AR =R P AT 55 P IR R, B AR
A b 42 AT ) E AR PR RIS W RE R SRR
SHIPA) i i BE AR A= 7= il il 7 SR v H Xl il
YIRIITE s ik i)

(2) W EBh: A= 3EE I i S RFID 6 22 45 BREK
&), SEPUAE PRk 5 SHIPG E YRR sh W 4% VA 721 T
FAITT 60 e LRI 5 S I AR 7= T I B M 4%
. 75 ) A= 77 S SR SHIP FE A7 0 262 18] A2 77 AR
SR T SRS U B 4% 5 A B, SHIP O BRI A 7
THRIEEAT AL BRI, 24 28 7= 1 R R A2 A2 Bl
SHIPAR 5 S SREAE 7= {5 24T BRI LK.

(3) Bk AN : A4 = LR A7 5 IRk T 1k 8 PR I
&, SEIN AR PR 2R A7 X JERHITHE G 5 2 fd A IC
IR HE . SHIPSE I SR AE 7= 28 - 2247 X Wk} 75 SR 2L
E AR G FE YR IR S5 Y 4 A U e HESHIP 4=
G TR AR A5 0% A S R, R RIS L AR L
TR ZE AW SR SRS B A TR A5 R, FEIEAT SERT %
BRI

(4) BEURIEEN - 2B 7= B R 5 i o R Ik
B R AR P R R B R R 7 402 EE I R IR
BRI, 409 S VR I R P R G & AR PR R P, AR R R
VI IR W o 2 IRAE B AE IRk H B A AT &5
S AT B RAR A PR AR, £ e el X AR = 20

(5) BUORERSN: 7= 5 T 2R 516 A L0 A B B0
SEHUG T i K 2 MLk-run G PR E ST 5 72 BTN 28
BB SHIPSZIT SRELS N 26 s = i A5 B It iR
ERRAE A AR S BB s R, FEU R I AR R, DR A
S R DT B, AR R T S B
B AT, PRI A

4 5P

Wt SR BRI e, 55T RFID A il i
OISR I 2% 438 T v 200 K Y L S BMb el IX o A
ik ARRBUR L N EATIEISE RIS N RN
JrHT RS HE T AR Bl ph S5 LR . A SCE A S it
IR W AR TT R T — & Tolk bl X PR 58 R 2 T
RFID A V)i ksl B e & B AR 4, SEIUR 2 Al
A PR B R A EE S SR A P B
FZ, ARG 1 SHIPHIZE P piftis A B4R, Xt



R, 55 : ST RFIDI Tkl AR P WIuiish B g B AR 5t

103

RFIDH fg4

- —

— Az vl 2

oIy

4 K et | JHms) %"‘Jmmﬂzu*w

AT by e A
S5 IR LTI

1 o PR U
n

I, Witk e
VT 52 R T

R A"J}rmn»@@%zﬁ
 —

WEEBHN: HFEA
PR B B AL B

SHIPYIREFE 5. e
WIRAE S5 FE 5t B

.;,.'.....,.| e

| EREMI S M |

- 15 -

_ ,lRFID%E‘E e %H"*ﬂ

- - T ——

JU LA =
TR LT3 B REACIAE B ; '

o mi= el f
PG IREAT AR KRR g A
X J5URHR P 5 SOk 45 % XTI :z

TR
B A HHER YA
e AT Ci s Toviy
¢ "
e?zun—F@c EgLil B IR T2
LR, PRI CERNL: R TF%
TG NS 52 Milk-run% i U B¢

|RFID%§E%H“QEJ‘%H§}§|

&7 SHIPFETFRFIDAIE IRk ENE(ERIE
Fig.7 Production logistic synchronization operation process in SHIP based on RFID
o ] ) & b & e 5T R KA B B AR A,
BT P ZE AT R RE AL IR b el X B 5 A,

S CHK:

[4]

[1] QIU X, LUO H, XU G, et al. Physical assets and service
sharing for [oT-enabled Supply Hub in Industrial Park

(SHIP) [J]. International Journal of Production Economics,

2015, 159(2): 4-15.

[2] 5K&E, &M, 2R 4. JET P M A BE R Tl el X 52 1
B LR K IR R [I]. B P 5 X5, 2005, 22(4): 171- [5]

173.

ZHANG X, LUD Y, CAI G N. The revelation and summar-

ize of the theory on industry section based on industry

cluster [J]. Science & Technology Progress and Policy,

2005, 22(4): 171-173.

[3] %Exzﬁ T T4 0B L) SRR ARG E & [6]

J1. Py AL B, 2015(6): 90-94.

FANG D J. Industry 4.0 oriented intelligent industry and in-
telligent logistics system construction [J]. Logistics & Ma-
terial Handling, 2015(6): 90-94.

TR, BRI, PO IR, S — R T RO ) 1 i
PAT RGSLITT 5 REEBOR]. YRS R 4,
2012, 18(12): 2634-2642.

ZHANG Y F, ZHAO X B, SUN S D, ef al. Implementing
method and key technologies for loT-based manufacturing
execution system [J]. Computer Integrated Manufacturing
Systems, 2012, 18(12): 2634-2642.

S5, JEHE, EoR A, 45 R T HEBAR B0 AR P s i BE iR
PAGEL B VR[], ) 2R Tl oK 22254, 2015, 32(4): 83-87.
CHENG A, QU T, WANG Z Z, et al. Optimal configuration
of transportation resources based on queuing theory in a pro-
duction logistics system [J]. Journal of Guangdong Uni-
versity of Technology, 2015, 32(4): 83-87.

HUANG G Q, ZHANG Y, JIANG P. RFID-based wireless

manufacturing for real-time management of job shop WIP



104

J7 R Tk R IR

34 %

(7]

[8]

[9]

[10]

(1]

[12]

inventories [J]. International Journal of Advanced Manufac-
turing Technology, 2008, 36(7): 752-764.

WANG H W, CHEN S, XIE Y. An RFID-based digital
warehouse management system in the tobacco industry: a
case study [J]. International Journal of Production Research,
2010, 48(9): 2513-2548.

DR, BAEG, SR, 5. B AR I QA IAL IS R L I
IR VR AL FL[T]. TR Tk K224, 2013, 30(3):
53-57.

TANG Y L, CATY G, GUO S, et al. Single-depot incident
vehicle routing problem based on chaos genetic algorithm
[J]. Journal of Guangdong University of Technology, 2013,
30(3): 53-57.

CHOW H K H, CHOY K L, LEE W B, et al. Design of a
RFID case-based resource management system for ware-
house operations [J]. Expert Systems with Applications,
2005, 30(4): 561-576.

PAPIN C, DENOUEL Y A, LAUGIER D, et al. Digital
manufacturing: history, perspectives, and outlook [J]. Pro-
ceedings of the Institution of Mechanical Engineers Part B
Journal of Engineering Manufacture, 2009, 223(5): 451-462.
BREWER A, SLOAN N, LANDERS T L. Intelligent track-
ing in manufacturing [J]. Journal of Intelligent Manufactur-
ing, 1999, 10(3): 245-250.

M7, SEOCEH, VAR, A BT A AR A ) R R IS
i iE AT RGBS S I]. TRV R E R &R,
2007, 13(10): 1886-1890.

LIU W N, HUANG W L, SUN D H, et al. Design and im-

plementation of discrete manufacturing industry MES based

(13]

[14]

(15]

[16]

[17]

(18]

[19]

on RFID technology [J]. Computer Integrated Manufactur-
ing Systems, 2007, 13(10): 1886-1890.

CHOI S H, YANG B, CHEUNG H H, et al. RFID tag data
processing in manufacturing for track-and-trace anti-coun-
terfeiting [J]. Computers in Industry, 2015, 68: 148-161.
TAO F, CHENG Y, XU L D, et al. CCIoT-CMfg: cloud
computing and internet of things-based cloud manufacturing
service system [J]. IEEE Transactions on Industrial Inform-
atics, 2014, 10(10): 1435-1442.

HUANG G Q, WRIGHT P K, NEWMAN S T. Wireless
manufacturing: a literature review, recent developments, and
case studies [J]. International Journal of Computer Integ-
rated Manufacturing, 2008, 22(22): 579-594.

HUANG G Q, QU T, FANG M J, ef al. RFID-enabled gate-
way product service system for collaborative manufacturing
alliances [J]. CIRP Annals - Manufacturing Technology,
2011, 60(1): 465-468.

QU T, LEI S P, WANG Z Z, et al. 10T-based real-time pro-
duction logistics synchronization system under smart cloud
manufacturing [J]. International Journal of Advanced Manu-
facturing Technology, 2015, 84(1-4): 147-164.

KIM J S, LEE H J, OH R D. Smart integrated multiple track-
ing system development for IOT based target-oriented lo-
gistics location and resource service [J]. Journal of Human
Hypertension, 2015, 9(5): 195-204.

ZHONG R Y, LAN S, XU C, et al. Visualization of RFID-
enabled shopfloor logistics big data in cloud manufacturing
[J]. International Journal of Advanced Manufacturing Tech-
nology, 2015, 84(1-4): 5-16.



