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G-Pedigree and G-code System of RFID-based Development for
Forward & Reverse Logistics Management
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Abstract
This paper propose G-code and G-Pedigree system that are development based on the e-Pedigree’ and EPC, and RFID

solutions for logistics management is proposed. The proposed G-Pedigree system to include the forward logistics and

reverse logistics all logistics and management systems are appropriate for the event, with security features, security and
accessibility of critical data was strengthened. The proposed G-code systems and the EPC code of the existing RFID

readers, tags can be applied to, the more you can manage the logistics-related information.
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G-Pedigree®} G-code A AE

AEFo AE3 RFID £F48& A3t

Il. G-Pedigree =& ot

1. G-Pedigree 32| % =%
G-Pedigree(Green-Pedigree)i= 7] £ %
AAE glo]x Aol #AE HT
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2el0l HEe RFID JIB8te] G-Pedigree AIAEI G-code M JHEY

¥ 948 754902
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2. G-Pedigree H2| % =X

HAANES G-Pedigree A€ oy 13 13 2o
Hebd & Aok $EFY 49 AlZA(manufacturer)-
Zvf A (wholesaler)- 4 v A (retailer)- 28] &
(customer)®} Z2-& AWt ZZA2Z wao
E7e A9 AEE(recycle), A& (reuse), 7]
(disposal) 2 A/S(after-service)$} Z& o|wlEo] uw}
2t Z47te] Z2AAE £33,

G-pedigree TEF PG A ] A= zZrzel A
oA e A ME4 8 (signature) s} 3 71717]
T Z(PKDE S8l G-Pedigree Ao Hod
T AT H=Y=E AT G-Pedigree AW 9l
Aetd dda g A4, F18 39 ddoae
do]El& RSAS 22 433 dugEs Algst
of st EFo F2d "o WEy o4
e 4 AR AR AY MPARI AFH o]
OE AFoZ olFdttl 1Y 2% G-pedigree &

2R 4§ 4F JEay,

G-pedigree FEF9 4 A/S AHE 53 =
BA 2o AEE AEE 53 ZEAdr8 PRI
F St duetd oz A/S AEHE £33 Tz~
o] A% 2lZ(recall), A/SS #Z& OI‘W 7F e
Dﬂ’ ANeg HEE B3 Za s H;il%

AALE T3 2 olwlETL ) G—Pedlgree =
=72 G-Pedigree M¥ H< W3 siv] g
diolel ¢dast 2 ez v AE Wy 5
cEfFd Agd WAH Fdsg 1Y 38 9B
T A& & BoFEo

lll. G-code A}E dlol

1. G-code 2| 9 =¥

G-codeT 71¥& EPC 3= sjitaa] dlojgH =
TAEY EPC =9 A% BFo Hi 78 A
HE AF8, G-code?’} 7]1&9] EPC A&l

M AR ZhestAl @k g delHe ¢E
F OHE dolHg HEF oJWE dHelHE ¥
Aot BF oE dojEE EF AW AR
d ABERE 2L

G-code™ EF9 718 ARE AF3E EPC

B 192 § wessomen

A‘ . RSA/3-DES High level security ’ CIECHA sigrature g O| S signature & STHA PG

18 2. G-Pedigree =EF HE o

G-Pedigree Server

& RSA/3-DES High level security

18 3. G-Pedigree 98 % ’319- o
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18 4. G-code M 22| Y
A= G497 sigay deolHE AFstE
Mg 49z FRAY EPC ZE 49L 7]
EH o EPC Classl Gen2 ZE=AAE AME-3h
7)& EPC AlZz=®e] Abgo] 7bsdich B2 wE
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G-codex THte AFEY Ax, EF, FF,
o, 2F, W HY], AL 5o TEAA B
FE EHS cEFS JEFI U AR H
o3k, 71€9] EPC Al A& 7}s3sin)

2. G-code H& 0j

G-coded] #d= EPC 3= 3] A ANA
RFUZ dAd 949¢ AT g 2A
w2} G-code EjL “ﬂu-ﬁl g wig TR

G-code 3|t 8HIEA 1~2HE HgH& EF
A% AE, 3~4HE 99& AY B 5~6HE
Fde vz Uetdth g AL u
off whel 37FA12 G-code H-& o] glth.

HZ 42 G-code 7ERE & 35 B0 1}F9]
g, A FHolAlE EPC ZEE Yehy:s REO
2 Azt AF g ARE vehuy, F 4
A HeolAe ¢EFA U ARE Yehdn, A
A Aol = GEF oigd HABE el
FEF GEF dig ARE AY AR A
H MEPRE TF

I3
G-code 3§ F #A YL B R FHoA =
EPC ZE, % ¥4 dolxs 5 WA #Holx ¥
Pt = 4 o
del @2t ¢EF AR, 9EF AR, ¢EFY
JERF FEE AP}
» G-ouge header
Header valuesbinary} | Header valte(iex) Encoding length Encoding Scheme
HO00001 8 RA
0865001 02,83 NA RFU
0BT 04,05.66,97 NA
8319000 1
NA
L) o RFY
Lutaii] 2E N
0000 00 CQ -
8 Header BA|
Usecase x00 ) FL EPC+FL+RL  |00110000 +00010000 +00100001

DL RL
X0 FLeRL EPC+FL 00110000 +0001 0600

HEES - x00: ABKY EPC+RL 00110000 +0001 0001
Oxx s ANHE GHE EPC4+FLRL 00110000 +0001 5010
EPC+ ‘

Memory Page - =01 1% page
xx10: 2 page

% EPC header 0011 0000 — SGTIN 96bits
38 5. G-code 3| Al ot
G-code B4 Al WA BHe B $4 Wz
Aadoe gt AR #u AY Fu
#gste] AlgstE WHolth B vz

00110000 +00xx 11xx

Variable memory
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a9 82
ol 18 9= AA =7}

7 458 HEH.

ARe 3] FR mg F&o] st

»  G-code = EPC{96bits) + e-Pedigree code{128bits} = g-Pedigree codeil8bits)
+  g-Pedigree data = Product attribute data + e-Pedigree/FL event data + RL event date

First Page : EPCglobal Code 96bits{SGTIN) Data Structure
anufacturer and item information

Second Page : User Memory Bank 1 (128bits}: e-Pedigree/Fl code
saits i By
> icati —

Third Page : User Meraory Bank 2 (128bits): RL code

wesbsaer it | Retaler ©
Sty e

S Forward Logistics

meddees futhentication

Reverse Logistics

I8 6. G-code HE of 1

»  G-code = EPC(96bits) + e-Pedigree code and/or g-Pedigree code (128bits)

First Page : EPCglobat Code 96bits(SGTIN} Data Structure
fanufacturer and item information

Second Page : User Memory Bank 1 (128bits}): o/FL/RL code

weadgr gy swroldsaer i L eaberit T aey
) 4 i PECReRSR DL ?\?m e

- £.1 andfor R4,

Dascription Event

8001 0000 e-Pedigree {FL}

Second Page Header 0001 0001 g-Pedigree (R.1)

0601 0010 e-Pedigree + g-Pedigree FL + RL)

38 7. G—code HE of 2

First Page : EPCglobal Code 96bits(SGTIN) Data Structure
Manufacturer and item information

( User Memory Bank (1~N} }
L -

18 8. G—code HE of 3

BT 4 B7F 3R HY 8bit X a7, 314 fbits
User Memory Bank {1~N)

Ex2) MR D bit B7F A ARSI X maf, HH 8bits
User Memary Bank (1~N) }

38 9. G-code HE BIHAHHE HE v|E B o

Al HA G-code A& WY 7E Fx
A9 AA XJE H E



EERS HER H2

Mot RFID 218t G-Pedigree AIABT G-code M g

IV. G-Pedigree A|AE|

1. G-Pedigree A|AH| 24T

G-Pedigree Al&8l& 2 vZedd EFAR

£ A% G-code ¥, RFID #jt], G-Pedigree
Mol Had £ ge 24 sHudd gy
BARE HqAsti AFstE G-Pedigree AWz T
FEth durdQ G-Pedigree A28 FHAEE I
g 109 2o

. (. y
CIAASHITA | L Beommy, ke RRE

cnw,
uatarePaseword S5 ; 2 =2 " s
e ® SiguansrePasonnrd Gopedigres HE e sae 3 o peslic ke B
Network
Gpedigree, 2El SiguntesePasseord, Gopedigree, R —
pobiie ey 8 wablic ke R DY D gre, bl key

pwblic tar B RE L £oc,

AIICHRIWRE YADEHARHBE

rrees
EFC

SRISANAY),
SigasturrPassword

IR F AR,
New SigosescePassnord

L

*7i°'iicz71§’é’2»
New SignangeFarsnord

e

EPC,
SADSHARL,
Signasure/Passrord

ENVHRIEHADY,
New Stgnacure Pesswurd

=

283" -~

I8 10. G-Pedigree AlAHY FAE

W72l G-pedigree Al29& w7y 44 <

HUlE ol&ste] o]&% 4 i, G-pedigree?|

AHRE H7]9Y3 CA(Certificate Authority)E %
5H o] = Hho .n‘;qu}o] x%gg §]—0 g 4 °”ﬂr

Reader

£7C,
VAASATR S,
SigasturrPrsamrd

ERC,
LRI HBF R,
SigasturePasswerd

T

2. G-Pedigree M HAE {HT

G-Pedigree ¥ H2E TZE G-code Bl
¢} RFID #ld, 22 ¥uld, G-Pedigree AW =
749 24 Hujda doay s yEe

AAE ] lom HREC HAso] )

e dolgE ¢E3lste Al

H&Ee AMEE el19t s Iy 1344
BolEt 819 A% A4 WEE s} 512 Bl Eo]
i, UHF tH9elA A 7Hssty EPC Gen2&
flade

% 149 G-Pedigree A¥ dolE Al@AE
G-code EfZL-RFID #vl-2 DB-G-Pedigree
A Abeole] HE] AL rolFEu)

%™ 15, 3% 16, 19 178 &EH AEF
Alﬁl—oﬂ/\—} EH_‘I %21 gﬂma}oﬂ 7-];(4 2459} 7124
AMEA R ¥ (writing) HE FA S Bo@h

EPC, O|TAHE 1D O{F AT Signature
EPC, OJF 7 H Signature &: 317 H P
CjE Y Signature 2 A PKI

; G-Pechgree access key

5 : G-Pedigree

S A R
e z
.« .

EEHS, G-Pedigres
ew G-Pedigree
ST ID, B H signature (tag writing)
38 11. G-Pedigree M H{AE 7= A Mol 58
Signature % PXI = P {oisd

Hash Funct
org . pedigree access key

e User bMemory Bark

Aiesster I
i

P Hash
Function

Password

# Referance : EPC Tag Alteration Password Management Key Hashing

28 12. G-Pedigree H{AYE MM g

Blodel Number ALR-9500

Company ALIEN
XScale processor, Linug, 54 A 2AM
9 Architectute 22‘&‘&7?17;2? Linux 54 Mbytes RAM,

Frequency 902.75 MHz - 977.25 MH
Made! Number ALN-9540 Squiggle
Company

bits taensible to 180bitsk

Architecture o 2 Uzer bits

Freguency UHF Bande {360-960MHD
Model Numbes Rafsec Ceaks
Company wxe

6 EPC bits (axtensi 24fiits:
Srchitseture .z{‘a_).i’f:ebszbs {extensible to 240ibitsl
Frequency LIHF bands (860-960MM 2

a8 13, BlAE 2|02} Bl AR
G-Pedigree

Reader Server

tocal DB

sy bey el

v'

ipdate 34
AN

4
Tag wit 4
g % s

i
H
i
I

L Tagwrite 85

Tt EE | )

/

¥ Update B
>

Vg

28 14. G-Pedigree sequence
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v ABE AXG AH 10 Y Y sighature Y2 (writing)
GIAZH Signature X ¥ PKI — G-pedigree access key {= P

- Mg Signature @ Mfg PKi ~ accass Mig Pedigree & can create Pedigree
o User Mernory Bank \

 Mfg Signature & Whalasaler PX - access Mfg Pedigree & can modify Pedigree
o~ User Memory Bank "

+ Wholesaler Signature (5 Retailar PEI — access Wholesaler Pedigres & can modity Pedigree
£ User Memory Bank =

38 15 B0 /A MR oY oY (RER)

« Af% center Signature (g A/S center PXI — access A/S center Pedigree & can create Pedigree
User Memory Bank

+ A/S center Signature (B Mig FX — access A/S center Pedigree & can modify Pedigres
User Memory Bank

~ dfg Signature & A/S canter BX] — access My Pedigree & can modify Pedigres

User Mamory Bank

oo

+ MRC Signature & MR PKI — access MRC Pedigree & can create Pedigree
User Memary Bank

+ MRC Signature & Fart vendm: PR~ access MRC Pedigree & can modify Pedigree
User Maemory Bank

AHE AZe Aoy MW Fa27], & dad=
of Wt FAHM FHr)ae] AH Wi DBl A
Feo] oo FAHA gerh 1L 2=
g Foag ALE AdE HAET

E 1. 250 o2 mioiaz] ALE g

Creator Create the pedigree
Modifier 1 X Insert pedigres contents
Reader L X ‘ X ‘ o Only read the pedigree
H
Administrator X k X { X Authority code management

4. G-Pedigree Data & 2|

G-Pedigree Alz=gle] 7]& dlo|g € dlo]Ell
g Abgatel dEHye w29 ¥ # 29
718 dol8lE G-Pedigree N &do] o3 HA4
Z19 dlolgolH, F7t &4o] 7H5din.

# 2. G-Pedigree 7|& Hi0|&

s led e | 72
Trans corp i A Modifier | HTUH
Trans Nm | BUiE ME Modifier | HTUY

Receive corp | e BlA Modifier HYeH

Receive_name | Eh= AME Maodifier ESESEE]

a8 17, B §4 m2el oY 3y (HE8R Recycle)

G-pedigree access keydj w2t AP T&
ME{LiR DB KT

s access key tor >t
B's access key | Modifier

C’s access key Readey Ny

e S
Feader s poae Wioders page

9%

# 18. G-Pedigree authority code M S

3. G-Pedigree Authority code
G-Pedigree A|¥= AH8xte] 3= wet
a8l B 71 4 7%, 471 715g F9

)

=
ok

116

Product corp | HIZ 3iA Creator | AN
Product_area | W AX] Creator EESISE
Product _dt A YA Creator AU
Satedv | ﬂ)g;’rgyeiﬂmwl, A IS Modifier | HTBH
State_div_index gfi/?—? . | mEan S Modifier | EEU™Y
Sme_di::;mdex— f;ig%ﬂ -> B, 90[0} 5 Modifier | HEYY
Update_dt | 2ITO[E YA g::?zg; HEY
Update Nm | QB[O Mgzt g::‘t:;f; nEag

5. G-Pedigree E|AE Z 1}

G-Pedigree Al&® ®l2E ZA3E 19 199
a3y 200 HASAT. = AHmodifier)s] AME
Aete) we} ¢EF 2 9EFY AS oJHMEE
ANEHolA o] Aty doly 4¥ R EF
olg Agg AL ¢l7] E Ao stEEE

g 7AEAH.



=EFY ASR 2|0 MSE RFID J18t G-Pedigree AIAEIN G-code M M

igree MERAREE - Windows G ERDID Ty

oo B itine,

HRE ERE S AN S3D T @ e P8 B- B9

pode ; mudifisr

conneted tag's R0 code | FOIOOOGGIOOOSITNN0T

Grpedigres fat {G-padigres EPC tods Rl s
Loq 3-pedigreé Conterts Tm——
ASE
G dicorp [wholesailar
X b
Soieom .
R3éry [park |
‘;’Eﬂﬁﬁd@ {‘c};?wwwwmrw T
P¥oade
Findes o :
TRdd
[2e Wb GiEp G BT

£ Srpedigre comaniger - Wrdaws e st Explurer

@ . WS, T e T e

DEE EEE K BN S T @yw Y GB-ABHed
s BALN [ Ggadores manager fp”

Mods © modifier

cormeted tag's EFC code | FIGOMOCDIGIINON0DNNINI!

G-pedigros ot Grpedigres E6C code friiss v atiiiiatii i
e Gpeihgree Conteris

=EBB UE @

o smsiler

BN park

Sieomn wholesailer

S43 o

Hefcode

FFrode

PZindex

s LW

a8 20. 427 A/S AlSaol4 (20l A-Tof4h

V.8 E

B =FdME RFID Alz®Hd A& 7153
G-Pedigree®} G-code AAZE A|o+3tn ApgHFSH
2 HAE AARE FEE A EHOA HAE
£ ¢339t RFID 7]%+e] G-Pedigree Al 2~¢l
& 7)&9 RFID A" #8715, EPC &
SAAY dE3del sbEsit. Ed V)&
RFID zltl¢t sjaol= A& 7bsstch. Abe
G-Pedigree AN2HE ¢EFS 9EFE 88
T EE ERECHY oME ¥ #IAAAN HF

1=
F2 dolge me

sha, wet 15e FW
4e4e Zeste,
[T 28]
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20039 BRI AR A AZHF A

20039~#A BFY R AAAFEHENT
EAEE:

<4 Eok> Image processing, VLSI design, Image
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