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Evaluation of Radio Frequency Identification
at Distribution Center

Student : Chin-Quei Song Advisor : Dr. Kuan-Cheng Huang

Institute of Transportation Technology and Management
National Chiao Tung University

Abstract

Under the trend of e-commerce and global operation, how to reduce the related logistic
cost and upgrade the level of service has become the most important issue of supply chain
management. The application of information and telecommunication technology is one of
the critical factors in achieving above goal. Among them, RFID (RFID-Radio frequency
Identification) is listed in the National Development Plan for Challenging Year 2008 by our
government. Meanwhile, Wal-Mart, the largest retailer in American, has set the
timetable for its suppliers to implement RFID. Therefore, the development of RFID
cannot be overestimated.

The distribution center (DC), with a'wide range of logistics functions, plays a
center role in the supply chain. .Particularly, to.meet of the goals of supporting the
customized markets, shortening-the length of distribution, and lowering the cost of
logistics operation, the third party logistics Service provider offers the services
covering almost all operations from the.-manufacturers to the consumers. For its
customers, it can handle, for example, receiving, storage, re-manufacturing, picking,
sorting, delivery, and information processing etc.

Due to the promising potential of RFID, it is believed that the implementation of
RFID technology will greatly improve the level and efficiency of logistics operation
in Taiwan. Therefore, a local large 3PL DC is selected as a case study for our
research. By analyzing the processes and collecting the historical and current
operational data, we build a simulation model by ARENA to simulate the inbound and
outbound operations of the selected DC. In addition, based on the current operation
of the selected DC and the characteristics of RFID, a possible scenario of introducing
RFID is determined and further examined by computer simulation and statistics tools
to evaluate the feasibility of RFID implementation. The results show that RFID
technology can effectively improve the bottleneck of current operation and increase
the capacity of the selected DC.

The introduction of RFID is a serious strategic decision, which involves high
capital investment and significant policy/process changes. A cost-and-benefit
analysis is performed based on the results of computer simulation and the assessment



of potential benefit and expenses. The conclusion of this study thus provides the
decision maker a useful guideline with reduced risk.

Key Words: Radio Frequency Identification(RFID), Distribution Center, Simulation,
Cost Benefit Analysis
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i b onA24p B 2. Resource, Type, Parameter (1)
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E‘%ﬁ%

Container

Type : Schedule
(arrival rate)

Arrival rate : 2.42
TR R - TR TR

Truck

Type : Schedule
(arrival rate)

Arrival rate : 3.33
EORI IR LR

Resource : D
Type : Seize Delay Release

Pallet : 8.1 + Expo (19.6)

Tc / Pallet : Norm (0.607, 0.529_)11 AL

FHLTFE I = Pallet * (Tc / Palle)y
TR R Rl RR . ’E} R

Type : Delay Release
Pallet : 0.5 + Expo (6.80)

Tt/ Pallet : NORM(3.69, 2.92)
H SE%}F&J = Pallet * (Tt / Pallet)
TR RVR TR R
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E',JIID?\*?TEJT‘F'EFJ Tria (5, 8, 12) _ETRRI] = REe* B s BRG] 587 i A5t IS [T P )
TR e IR JFHJF" W Pallet * Norm (3.0, 1.0) Tria (0.42, 0.5, 1 17)
TRV L R SR R I
* h > -
3£ €T PN
e EVPTDIp T A A il

PO T '——”J.*FEI,%‘"

Resource : A, E

Type : Seize Delay Release

;I;@ﬂiﬁf mﬂiﬁp?ﬂ Y, pro 0.3

Norm (

g[iﬂ? HET pJHﬁFL.J pro 0.7

Norm (6.0, 2.0)

CaS I SR ?WHJ"WE

RA4A5 e finfez M Bdp 2 @ Tk (2) FTH KR B AT AP T

41



B A2 4p B8 22 Resource, Type, Parameter (1)

K& eifs  PM 08:00 Pallet : 0.5 + EXPO(6.1) g‘ NI H

Type : Schedule Store / Pallet 0.5 + EXPO(3.34) c E;i ,\ﬁ P H
2 5 . . - . TSI F-

% % W NORM(4.54, 0.843) ey ¢y s 5 )

TR VR L R
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X poE TR TP AM 02:00
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B46 & pinfr dpk R s 2R TR (1) FTHRKR AT AL HFE
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T3 (R T+

=~ ( Store / Pallet ) * Pallet

' T
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EANPE ] = Norm (186, 101)
TR VR ?ﬁfﬁl i
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%46 BERPE D2 TR F
o g 2 R
( Replications=50) (1000/%))
Eih AR 12
R 42
E AR 02 42
4R 03 44
R AR 04 42
2E AR 05 40
7 (4 R 06 28
R AR 07 29
? i 4 F 08 26
ZEAR 09 29
B s 27
heEL4 B 01 43
BELA R 02 48
%hE L B 03 77
RELLE 04 74
F AT IR ARZ B iE SRR
B 21 b #03] (Replications=50)
T o iz TE LR
(min)
RN 1.8 0.08
BBk Az 105.6 2.53
Az 32.4 1.68

dp kR P

1.

Bdgrind oz G EIRA T AR 0 A B Lk o B GRS BE
Wars D iR R R 230 CoT 2 H 6 4p= » hoa B e Fl ok p 3t
PR R ) R G 2302 R 800604 L o w2 R BRNA 30 G
£ R BILER PR RAAJLER L AL IR A T < R
G A HR P T2 PG R E ¢ A F o

48



152
4 %\“\"K/w mimgm%é%« «é'liﬁi%xm ﬁi’\gﬁbl e
|

\_l

]B%*”/H 4 ‘\*lg’s/‘( i§ ]B;iﬁ’A—; '—l E‘ B—;":F’BN_I -ﬁ’i—z‘ % ’ ‘:] Zd:\‘ 4.57\ WIP?
g R A TH B A A RE S AL A E WIP S PR A AL S e
NETHERE o F A PR R R

MR IMeZ TR F KM A 46 Rt PP A pndet LB AR D
FI#* o iRk 46 WA DT RPIF F YR R R AP AR AN
A,,\B?rﬁ;&’gbéﬂe_g_’ig}ﬁm%é%?iﬁﬂiiﬁ%i?%'@mgii”ﬁi’rﬁ‘/‘;’ﬁ
e d R AR §FRERT R F ik

NI LEGL R A REIEE R AT O R
R L B Rk Rl S Ll E L
WE G 00065 > d B BB RBELE HE A L NP AR FLH

dOIRRZ e S R U IR BN I A R kP[RR @
Tﬂimﬁ\ziﬁ% b &

,iJlMﬁ— 7}?‘597L’TF“471 ﬂ%“?‘}’* %4 RFID 2. v i 5 f24-2
,T—g_éﬁﬁz—alxe‘.RFID,;_l[#‘E#ﬂ DR A /#_Hiai’v%{*’
B Seik BORR O T2 2Ty o

49



43 RFID J& * 5t 2 e & & 4%

oo &P 208 A ) SR RS A TH* RFID &
%:%;]\#7’0‘/7?._\:‘ :CJE‘;’J;P\:IEJO

Paj* REIDZ2Z si&v &7 >3

MR Az B w2 TR - R R RY w2 A 3 Y
Item ~ Case 12 % Pallet 2 2534 35 & » ¥ B B LR R s L VAR S Y

EL
_i-%
Brldrd 48> A L FEMT A ALz AR
+ 413 2 Bl 4 o

Al %12 Tltem | & T Case |
BIT AR 8 B-H Bk R
srteo B #ed 48 1)

e g 2R 5 12 Pallet & Vi (7 58 & &
AN

TEIA B BEEE NG ARRS > AT P TCase (T
AT E R R T AR AR FES G G HBR T TRERRLTL
BEET LY BB 5L A R AW PR R R & A G
BRE NP A

Individual Items in

Master Carton| 16 items

Master Cartons on

Individual Item |
Pallet
Bal

'~

|

[T L)
e W

16 Cartons on a Pallet
288 Items on a Pallet

AKE 20125 SQ

SINCARDRE AIRLINES 3

RFID Tag
ULD

BA.12 5 A 452 K

FALKR C Savie P2 R F

o2 ¥R IS FrRE
(1~ &3pER5=B) LAE=4253F) (A&7 * B EAE)
Item 1 1 2
Case 2 2 1
Pallet 3 3 3

50



SRR

L HERLA

ividual Items in
[Master Carton .-

-
r

16 Items
per Carton

. Individual Item

fmmmm e e e
\

BAI3RFIDE* »t 4 ind w2 B & FHR IR AF7 FR

Bkt 4 7r|-_;

Lod PPAERPLFHRT RFID Tag » %f:p’n; AT T s BRI
L4551 pbr REIDTage . -

2.&wm%M;RHme&pﬁii@*kﬁﬁwi-ﬁﬁéo

XE% ‘)'KA’\}@’# RFID &+ iR "ETK ﬁiﬁ'4 'l—r/:‘ﬁi

Lodrfimfe i A BV BeA e i iz BRI P % 2
e d g RFID 5 0 @8 84 SR 2 38 B 4o ’F”%&%‘(% %"' A FeAT
BARSE M FI AR AR PER VRS 609 0 7 R B HINA S F L F
A REARR TR MM R0 K 609 e

2. B inAr % 4;?1 A% REID 2 BRbpPod I TRG 2 b 4 0 S 8nA
d TR 2 i R THPEFEF OV Y 80%

3. EHlFaEAkITAR A N ik r BRI P ¢ phF RFID Tag » 7t &
AR FE AL ID S S RHIUA T RBR AR D S T L PR o
HAIw o

4. ELL ID =+ 2 554 1 d ¥+ 2 phd3 RFID Tag > “700 ARART 10 4 w6 5 S8t A

ﬂr»\ AR AR 2 “é m /}i 7o

5. BFL DA R R ] L G A B
Jﬁzdww_ frr i opE s Fg A T LRt dyRiR o AL R 424p
ga%@’ﬂﬁRHD@’PU%Lgﬁ Rk 2 %#“*%—@#w:%
Bna o FR% ORFID 2+ £ TRseigi ) (half > 7 T o s o

51

e



60% -

21 UFHAF Y RRID 82 & Bindes B (2 A WlEp & H e infe
4ol 414> @ 5 * RFID £ 4p B R A2 R 2 B % 14 7 L F] 4.15 1 2 §] 4.16-
M RA et RFID (57 it 582 A2/ § 10T AR

B
L e mE A BT olr RFID 3B BREHIEEHF2 [ 0 R
G R e A AR A 4R RFID BF 4 i A A
AH PRI 2 T RS 7504 o

2. BEndz: advAa 0 Case M EH2 4o % RFID (75 fghz 1 27
ukimg%mm%,@{ﬁwMMméﬁL;ﬁﬁmﬁia%Aﬁ——*
FBhende (T Sl A R Rgk Case v A 2 PR Case [
BoELPE G R 9096 o

3. BFEMBP Y L g MBS FL PP A RE L RRF A B AR LA
&&%?%4ﬁ@iﬁgkﬁama’“ﬁ’%%iri%%&Jﬁ#%’
AR 4a4pdg 2R > 41 RFID 1 » ¥ 12 ’P‘ﬁ AP O RAL F 4R
vR— R RBcItA o & RFID 6+ 8" TRe ) FE > 7 #
T RpE R %) 60% -

i p A 0 50 L AT B taREID (8 & B indra B o 4w

SRR AR T b ] 4.17 > gkt REID %6 AP AUL R R 2 ST LF
4.18 -

52



whondz - J&* RFID *t Case level #ph 3 e

SRR (9
Bl el - TP e

[ B 1 AP TRFID
A Hiﬁ(g AT o

ﬂ—g 4y [H{ ,Fl:t" - ”r Au';_—léé[- D

YRGS ETAE . . ‘ ;}{E@i@% T
[ERLTE TP E! F[fjiﬁﬂj"} HIRFID i ] 447 % 1D
I"'J?EHFI%JT crr

B4 CEY T —
f

PR H Al
o 4 D%
AR A

B T

‘. O T A Al
SR R

T

IS ETP038 7 ] 1o
|~ {i#*RFID Tag - [«
ﬂﬁT =Nl |!T1D:TEE s

; .
P i

3%

<

v

3

i3

[

FIPH A 5

i ETPIBE I, AL R o 6T R R
PR €T b2 T

PR R & Eﬁﬁ_}ﬁ’ﬁ:@;& et

W IRFID Tagi - fi' i ITHVE SRS - Holfs

H '.W'f?ﬁ [Ehs F[f; S5

Fl4.14 & RFIDi - 3& pimde s i B2 A2 A 2 A p FH AR AE AR

53
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