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ABSTRACT

With the continuous development of Internet technology, supply chain management
has gradually become the core support point of e-commerce platform. The supply chain
refers to a chain network structure formed by the circulation of goods to various nodes,
which includes multiple physical roles such as suppliers, distributors, and consumers, as
well as various information interactions such as data flow, capital flow, and logistics.
Therefore, building a fully trusted data sharing space through the collection and
organization of supply chain data is the key to promoting multi-party collaboration in
e-commerce supply chains and improving supply chain efficiency.

In recent years, e-commerce platforms have gradually become an indispensable part
of people's lives. As a result, many consumers have reported that product information does
not match store sales information, leading to a gradual decrease in consumer trust in
online shopping. At the same time, e-commerce platforms are unable to provide more
effective supervision of suppliers. Therefore, the decentralized, traceable, and tamper
proof application of blockchain technology can effectively solve the trust problem in the
e-commerce supply chain industry. However, although data sharing and collaborative use
in the same environment also give rise to new pain points and shortcomings: on the one
hand, the redundant storage characteristics of blockchain can easily cause pressure
overload in the blockchain network; On the other hand, due to the stacking and storage of
a large amount of data, it is impossible to provide accurate merchant operation status for
suppliers, and it is also impossible to accurately predict and analyze demand data, which
reduces the efficiency of supply chain management.

In summary, it is of great practical significance to build a blockchain based
e-commerce supply chain trading platform by solving the problem of storage overload in
blockchain networks and improving the accuracy of supply chain demand prediction.
Therefore, the main research content of this article is as follows:

(1) Propose a blockchain storage solution for the e-commerce supply chain, which
generates a large amount of transaction data during the e-commerce supply chain

transaction process. Due to the large amount of e-commerce data, it leads to the problem



of data storage overload when stored in the blockchain network. Based on IPFS
technology, supply chain data is first classified and compressed before heterogeneous
processing, in order to alleviate the pressure of data on chain storage. To further reduce the
storage pressure of blockchain, an off chain synchronization mechanism is proposed,
which synchronously stores detailed data of e-commerce supply chain to the off chain
database. The SM2 digital signature mechanism is used to ensure the consistency and
security of on chain and off chain data storage. Tests have shown that the design of this on
chain and off chain storage solution can effectively alleviate storage pressure in
blockchain networks.

(2) Propose a blockchain based e-commerce supply chain demand prediction model,
utilizing the data characteristics of Ethereum to collect real-time transaction data in the
blockchain and distribute it for data preprocessing. Then, based on the LSTM algorithm
optimized by feature engineering, a demand prediction model is constructed, and
combined with smart contracts to monitor account roles. This not only improves the
accuracy of the prediction model but also ensures the security of data information.

(3) Build an e-commerce supply chain trading platform, use Ethereum to build a
blockchain network, use IPFS for distributed storage of large file data, and combine GO
and Python to achieve system business functions and model prediction. The backend uses
the BeeGo framework for server building, and the frontend uses LayUI for page
interaction. Finally, functional testing is conducted to ensure the effectiveness of system

performance.

Key words: E-commerce Supply Chain; On Chain and Off Chain Storage Solutions;
Optimizing LSTM Algorithm Prediction; Ethereum
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XFRKHR R RBREE LSRR, RSO e AT A AL AR, R B 23 ik
FERBEAF A T, SEILN A UL 3 AT O R S8 TPES A (BRSSO AR BT A ME
—E A E, HSSXFBRAARM BTG, P R sRIBCCA XS R hash {5 GE PR
WEICA, @ T SRR A 22 ™, [ A RO T E RS, [
% 7 RITEAEI A . BLAh, TPFS ARG BRBEMRE. ZRE T il B i) A ek
BRI, oAl fUR] LB S R BT RN LA, IR R AR E B AT, IXE4F IPFS
HAR G SEIERFENE. AR XPUEEROR S IPFS Ml4h &, £ EfefE LR
BE BT

2.2.3 SM2 IEE X

SM2 Tl ikt B T I it 2 3 A0 SRR AT I R I — M B QR B A e R,
AT 20104 12 A 17 H B a6 8 B R S AR, vl 3d T 5008 i hn s
fiss . BB EERE. SM2 A sRE L RSA &, RS 4B AN Bty H
BHACR T, RERETH 2 KR B A PR K .

SM2 HIBT- 2544 B R BLAFR B AN AR Al 24 AR RS AIE — AN FR T

(1) BAHX ARl & SR IR 28572 v2 = x3 + ax + b mod p, #INHHZE,
FREFE— 5 G (xg, yg) TENFE AL, W HIZRMMDI 2 x MARFB1T. P ALE[L n-1]H)
TG BN A dg BN B S FVAGE, Pl A Py =dy x GIFERHHF A
BIAEH, WP A BN (dg, Py) o

(2) BFEAER . B HREFTEAREE M, WA A K58 EE
CRINY

1 ) il 0 Hyse(ZulIM) 3k W W B W E e Z,=



Has56(IDLA||ID4llal|b] %61 1Y61Xallya) -

2) fE[Ln-1] P A BE LA k, HFH SRR - R b — Gy = (xq,v1) = kG -

3) HEEZEY S r=(e+x)modn, FFr=08 r+k=n, NWiRHE (2)
HHHHE

DIHEE4ZH s = (1 +d) t x (k=7 xdy)) modn, #5s = 0, MIR[FI(2)
T

5) RHE M AL (T, s).

(3)ZBHIE . BRI BB A KIARTHE M MZEL 0" + s') 1T,

AR DR

D FWir F s RELE[Ln-10TEH P Hr' + s % n REROL, 2RI
B E SR

) WHt=0"+ s, #Ht=0, WRIERK.

3) W&, y,)=s'G + tP, R=(e' +x,)modn, & R=r", NIKIFE
o, IR

2.3 N EEESKkE MR
2.3.1 KEMICIZE AR E MRS

KAGRHEIZ (LSTM) #2245 4571 & HOCHREITER 25 N\ ™ 2 -1 4 4 42 [ 4%
AT S 1, e B IR R R D T AR R P 0 22 I 288 75 I RIS 5t L s PR
JERA™ . T LSTM MAEIEIR M M 454 Ll 7“7 sk, it g
I [ 1 AT AR AR, — B R LR T A A BRI SR A ) R
For)” g EARERET. AT TR,

BRI RORERT— N 26 2/ M5 BFEGOR S, A2/ 06 8 HFEY iR . ©t
SN B BP PE M4, AT iE I 5 B A E A B b — B 2 RS AT A
HAHIH sigmoid FRFEREHILE £, € [0,1], Hb 0 RREEBME, | RREEMHE
He MAAAR: fi = oW X [he_y, x¢] + bp) IHEIRE T TR0 H . P, WeRlb 4y
99 2% 7 AL RO R s BB R B S o, TR M RTINS 2050 NAEL, Ry R b — B ZIBRGBUZ S
o FNBIE R

NP ISR U EEIE TN EISEEEZ ST SN TR A vl S e IR ]
o HH sigmoid MEWE TR EE iy s BT tanh BREREARES R C, o RTHR



o5 BT 2 S 0 A A0 MR A AT R i = o (W X [£_ ] + b)) MG =
tanh (W X [4,_, x¢] + b)) AT THHEIFFIM Cp = fp X Cooq + i x G THE ARG
Coo Hr, Wy« W, M b;« b 5l 37U AR RN (i B AERE, tanh FRBUE KL
Ce ~ Cp—q 53 IR 2T I ZIAN R — I 2 PR S A7 BT

B ) T e AT ZE 2 /05 B AR B AT SRl sigmoid B
— I 2 RN Ry A2 R0 0 A MR RN xR AR D & 0 = o(W, X
[he—1,x¢] + b,) » FEFIA tanh B 75 545 BB A MRS AT 46T 5 0,
FHIe, RIRTERAG IR ARt hy = O, X tanh (Cy) -

2.3.2 $5ET 78

R E AR IR AR s e s B A - RA AR SR AR R A s (T A, T e
36 BE SE 4 O N BB R T A, i v AN R A AR R TR HE S . IR TR RE
P 2 FLES S B MR, R O RRRIE R, R IR B R AE AT A S5
Ao

FFAESE L 32 B A R FERS R 2 AL R PEREAT AL & A A R A, 2Tk
A LI HIE (PCA), BTN AR Bde BEAT AR AL AL PR 5 7155 1 05 Z AR K ARy
AEAE, JFSRIURRRF LA, A e 20 ARG IR 22 1B e (b AT Rp A 5 8], DL f AL A A
IR B 34T 4 o

R I F 2 BT BIE T G AR 2 AN RIRFAEAELIN 158 A9 RS2 3 250 A
FAFAE TTRFFAEMTERRFAE =R AT A Gy, R SRR AEAR Gk
53 (0 BdE A AT TP R AR HE, e oo s N PRI A ORIk, e
A3 R B RS TN 45 R ARG HE S+ B2, MR b 2 G YA I AE: A&
JRAGIERIRFE 48« PPASARAE 748 I i e X6 1F . BEAFIE TR B
e

R AT A 2 AR SR AR s B 2tk _EdEAT M S BUEAE BRI 5, DLHOR R m T
BEST, W AR AT AR SR AR AR A A AR A 4L 15 o B, A I TR P 21 24T T3
TS, SR HAEA B VRS 0 AT R, 5 B2 45 6 K BORT AR R I e R 5

GLEDEENE D
2.4 KREBING

A B T TR T XCHUBE ) LR N EERS 5 T 6 T R EOR BRI TE . 1 e



QT IXHBEM IR, BEREEIR T XML ORI MR & 2R
BEfl SR B . BN T PN A A S B R EAR A E R, EEE IR T LUK X
BEEIAEABZE R . TPFS HORFN SM2 N k. o 28 17 AL SR & 100 (9 AH o4
K, HIRT LST™M (2 RE R FIRFE TRERAR .



EZE HERFHNENXRERIEFREL R

DX ERBEA B 0 1 i R & IR B AN SLAS AR ML B AT AR AU 5 o DRI X
BEROARNS B N BE RO AT G0 A7 hk, e RE L EORES 1 Bl i & s A — Bk
(B T KB ERORAE R A N > AR S AT & L, AE8E BB A s =
W5 22 oy B 2 BTG K, B R PEN B B AR ISR ACR PR iz
AR T4 5 TPFS AR SM2 B Rl 17 [X BB Fi i £ B 1) Bl A7 2%
BN FEEEHEE AT IS, A IPFS SOARNS SO BB BEAT Fe 4, 560 L EEAL
YEE A, FEAI SM2 SENS A HEE AT INE AR, B OR B A HER PE AN B AL ,
B Je 1 SR ER IR A T B AL

3.1 # EHIRFHEEL

N T I X PR AT T, 0 R DX R DX 28 v UL Al (N A A% o it s BRI
SEH — P T DUKY; XHUBERT IPFS SR FIBE A7 5o 1207 SR W A i
BB B 7> N A R AR AN AR S A A SO B PSS, R 75 ZEAF A 1Y Fi e (IR R AL
YEREAT 72 AR o SR TPFS 23 AT sCAEAEBLA, 45 B (S B o il A il 1 s R
B ORI B A SO R B AT ReAL, RS R R AT AR B A i, R AR
fitth L HSR S ME— R A E A D bR, P TR S ISR SRR L ) SO A A

T IPFS BOA NS B A BT AN B 3.1 o, A F R (3t 2 o X B
ARG EHURAAAETT AR RN, R A A B B R, T SO Y A ) 22
IPFS $ARALHE Y Hash {H e, FHEKEARRE S LR AR & LR LA Ek:

LA EHE AT 2 R UUN, KGR DA Tist B VES, s 8da br
10N file K7,

282 file FEFIAH IPFS HARATHEL I, (filey, file,,......, file,} =
{hash,, hash,, ...., hash,};

3K A file CAFHALH hash £ & 5 IHMHE — — 482, list=
[{idy, filenasn, }, {id2, filenasn, by -+ {idn, filenasn, }] -



AR

AR ...... i i i

T T Dk B A0
H 5 {1 B 40 T
) ARRAN \\ 7/
e E u \ Ak HOR 2 IPFS AL B G

“““““ 87542. ..

. N | Heshi |Gragal TR
:> 001 |...... 4582a. . .
002 54d72...

B 3.1 B4k R AR 4G R A AR A
Xof HL R A S EE R AT EEEERAERS, SR Web3 js 1E AT m A i 11, If
X2 IPFS W5 B B0, A Go 15 5 SC3 i i (b B B 208 e o B e 5 4
JER HEE, RRZBRINE 3.1 .

B 3.0 ROt A A B

1. Begin
2 Function DataClassification(list)

3 DataList, FileMap = null

4 For data in list

5. If data is file

6 FileMap,add(id, file)
7 Else

8 DataList.add(data)

9 reutrn DataList, FileMap

10. End Function

11.

12. Function IPFSHandle(FileMap)

13. FileHashMap = null

14. For map in FileMap

15. hash,err = ipfsAdd(map.file)

16. FileHashMap.add(map.id, hash)
17. reutrn FileHashMap

18. End Function




19. Function DataToChain(DataList, FileHashMap)

20. ParamData = null

21. For data in DataList

22. For map in FileHashMap

23. If data.id == map.id

24, paramData = arrangData(data, map.file hsah)
25. return

26. tx = saveToChain(paramData)

217. return tx

28. End Function
29. End

TERTH RSP AE T 3 AT Ihhe:

1. %F BB R 4T 2 2840 P DataClassification(list) [2 1T -9 /7]

2. A AYEEEAT TPFS 4 IPFSHandle(list)[11 17 - 16 171

3. #A B L BE DataToChain(list)[18 1T - 26 7]
FINREF I R LU 3 Wik

1. ipfsAdd(map.file) /7 1%, 4 U B EHR & 3k IPFS 0 BpLHI A7 i /2 IPFS W5,

2. arrangData(data, map.file_hsah)77i%, R4 ID FriR Zdfs — Sk 7 0K 25 7t 2k
¥ 5 S Hash (5 .

3. saveToChain(paramData) 575, X# & 5 EEHITSR — Lk,

3.2 #ETHIEERLZFHILI

3.1/ BE T TPFS 3R 70 JE 57 ) v R (1t L B a7 i 1R 7 S DRk i ok 17 [X
AR T A RO ), (H RN AT A R T Al S B AR E LRI,
N T GAE R AN RS B i R R EUE B A B, A5 LEE R AT R
PR E N EE A RPN . 1205 580 SM2 BEkal & B 5w M 17 ik _EBENLII
AHS SM2 S92 08 RS B RLE TR AR AN BERIR . SR R BOE ME IR IR, T AT
LR LR BE T 5 EAT 5 5 I X 22 B (5 IR AT 22 A0 AN ik . Dy 17 4 v 2 (0 ) P PR AT
SEHIME, AT DU 5 SR ME— R IR ISR BOR e EE R, MBS
20} R R BRI ATIC B S IR B8R .



3.2.1 HIgBIRZRAIE

TR R R4 BN R BOE Y 1 iR EARE B0 5 B ESEE, DL ERIE L
P22 Ve AT B . BN X AE O, 107 FRREAIH 2.2.3 ANtk SM2 In#
VA SR B ST T ST, B AT IPFS AR HE 5 I A e RS
ITAHMBERMAAR A, P m SR B A . BRI SR G SM2 &% E
HERAEAIE 3. 2 BN

P 1t i 52 2 B > I IPFS ST AU 5+ 14

) SM23% Jin 2% Hi i

A

g FrHashiE A48 5% | FIFH AL EIX Hash 25 4 |a Hash{E

B 3.2 MBS M2 A A LA AR

127 GE TR S AL I3 AT S AN [R)HCHE S50 8] R AH LG 40, s S R A T
HOYRR /N Hash B 37K Hash [EAIZE 240 B8E, i — D92 f@ 18k L A7t IR 7T
HAREE LT LA 8.

1. FRELIPFS $ORAL 345 5 5 KA B s e A s Dataye,y

2. 3RM A5 1~ BHpubi , TFA A priv,;

3. X F Datay,,, AT N2, Data,,, = encryption(pubi,, Data,e,,)

4. ¥ b AL AE W & A E signg M0 S5 W B Dataye,, 98 € L OBE
upload_chain(signy, Data,e,,) (signgfDatay,,,, ¥ N— 8 Hash {H).

2T R ARSI R 3] SM2 SR01k 1 S B R R AL N B R R B RAME AR, TRk
MM GO 15 5 W HEAS B A7 7 SRt T i s, BARRE A 3. 2 Pk

B 3.2 KB IR T 2 4

1. Begin
/1 SREH P IN HA7 5 TPFS
Function GetUserSM2Key(id)

N

3

4, user = GetUser(id)

5 userPriKey = GenerateSM2Key(random, user)
6

userPubKey = GetPubSM2Key(userPriKey)




7.

keyFile = SaveUserKey(user,userPriKey,userPubKey)

8. key = UploadIpfs(keyFile)

9. return key,user

10. End Function

11.

12. /1 R 2848 B I

13. Function IsomericEncryption(_data,userPubKey)
14. data = bytes(_data)

15. encryptedData = EncryptWithSM2(data,userPubKey)
16. return Hash(encryptedData)

17. End Function

18.

19. /1 FIFHFAHX S B4 44

20. Function HashSign(_msg,userPriKey)

21. sendMsg = bytes(_msg)

22. sign = Signature(sendMsg,userPriKey)

23. return sign

24. End Function

25. End

FEBCT AR IS AN S T 3 AT IhEg:

1. FRHUH P 2835 GetUserSM2Key(id) [3 17 - 10 171 -
2. hn%s A EE IsomericEncryption(_data, userPubKey)[13 17 - 17 471,
3. X% 4% HashSign(_msg, userPriKey)[20 17 - 24 171,

TIReF I L T LU 7 F5

1. GetUser(id) /7%, R4 1D SRECEE B oot B P HIE B

2. GenerateSM2Key(random, user) /7¥%, MRIEF 7G5 B RFEFENEL, AE RGP
A

3. GetPubSM2Key(userPriKey) 1%, &R FH P HIFASE B A BOS BT A

4. SaveUserKey(user, userPriKey, userPubKey) /5 ¥2:, 1% 32— AN SCAH F T A0 7 1

FEAAE MR I R B X o



5. Uploadlpfs(keyFile) 7%, ¥ SCAHE BAET IPFS B4 —E 3, AR B0
Hash {617 ) SR 7 T R G

6. EncryptWithSM2(data, userPubKey) 7772, FIFH 7 (1) 8028 ek Ab 2 i) S A4 £k
PEREAT I Hashgaeq -

7. Signature(sendMsg, userPriKey) /712, ¥ 1% J5 W Hash g o5 2 R 7 BIR
HFFAT 24 PR [P g 24 7 2 B RE R (5 Bsignsg -

3.2.2 HTEHRIAER LHE

3.2.1 WAHVEAHIEIR 1 HE BB s AL L], S TR A 5 i 1 B AL
Az e, — R LR T IXRBE M2 B4k IS 77, BTG e R S X R
EPR B AT AR U5 R G DU, i e AR 7 XV X 2% (1045 20 R i 28K MWW
R LN T G I /EPERE. DABLIR Y 1 —AbiE T~ B R DAL, e I 2L
Ji X P R RE 5 5 R 2D BIBE T AAl, R 7 SN G 1 X BRBE B[0TI & 77,
Al ORAE 1 Bt A S SE . BAREE T B VAL F B 3.3 Fos.

\' %HAE‘/E'\Q L 2y s w
it AT 3 8 o s Sy e | o] BRI Hsh A
42 5 A

A

RN R g

it 62 % I B A
"

4R Hooh o Hh B E RS

A

”
<

ﬂﬁ%%h@%

B 3.3 4T3 4BINER FiAAL R

207 RV R A RBEEAE AL BT 8 T [P, # iR M5 B AT EARE ReRIL, IR
PRI EALE, B ARt R, FAETE LT LA P IR

1. AR H P e — bR iR User;q 18 1 B 58 & 29 3K BUIX L BE 6T 87 ) £ B 45 408
HashlList = {sign,[Hash,, Hash,, Hashs,......, Hashyl}s

2. SREUH P I A S pubi ;AT IR2S, flag = verif (sign, pubiy,), % flag = true,
) S By SR BTy, A5 ) By B E R , RRP JCIE AR B AT

3. I ER T 5, A A R E’Jﬂx%ﬁprwAﬂiﬁﬁlﬁﬁﬁhiﬁ 2%, Datalist =



[Data,, Data,, Datas,...... ,Datay];

4. ¥ DataListith & A7 NH7 AR

BT BAEAUE R D 5 S A SE R I R b 28 AN ) — e il i g A5 O BE b
Bl R FCSEPE AR I, R i T IR R B ROR, TaFP RS S8R
GUERy, IR ES LR E BMEHATSE, LR PSR R G i RIE B =
BEAT, IR AR S 7 N TR R R s Ve s Ok 1 B A Bk . FAR R
LI IR 3.3 Fios.

Bk 3.3 BRI K [FIDEE T A7 A

1. Begin

2./ ARFERI RRRE I SR

3. Function TimedAcquisition()

4. var wg sync.concurrent_execution

5. For user in userList

6. wg .AddTime(24:00, GetUserList(user.id))
7. Wg.start()

8. End Function

9.

10.  // BeeE LWt RN SR E
11. Function GetUserList(userld)

12. flag = database.isExist(userld)

13. If !flag

14. return error

15. return hashMap

16. End Function

17.

18. /BRI

19. Function DataVerSm2Sig(user, hashMap)
20. isTrue = VerifySign(user.pub,hashMap.sign)
21. If lisTrue




22. return error
23. return Decrypt(user.priv, hashMap.hashList)
24. End Function
25. End
FE BN R O EE B, B =80 1 7 DI i

1. 8 i R e A 20 _EAESRBON] 7 HO AR BB HlE 1 € I 4% Timed Acquisition() [3
17 -8477,

2. Bae A A ucit, A bR R PR BCAE N BE B dE AT O i
GetUserList(userId)[11 17 - 16 171

3. BAE 7 By B R 31T % DataVerSm2Sig(user, hashMap)[19 417 - 25 471
TIhREF I K 7 LS 4 Ry ik

1. AddTime(24:00, GetUserList(user.id)) /715, 7EE M 8% -H a0 R B IR PAT I #
(R

2. VerifySign(user.pub,hashMap.sign) /772, #45H F7A X 2415 Bt AT 51010E,
WA MFEN S — B AE, & ERGR E B TR

3. Decrypt(user.priv, hashMap.hashList) /7 ¥2:, {5 B P RAEHOHEE b R A £k v 4 2
PEREAT I, I HIBHE RS Lsito

3.3 SEIGIUES SR

N T BUEA TR P E BB AT RN B, B L R A B AR, AR
P2 AL B HOE ERE A EAT A% R T

FIH GO 1 & M — AN X PURE IS PEAA B, 400 22 25 Bl B AP i . A2
SR E T AR 10 25 50 5. 100 45+ 200 4% 300 25 F1 500 45 HdE A7 Ak 1B L,
Gy ZREDL: AR A TPFS HiRAHE 5 /745 AN E TPFS AbHR LA I hnss f ik 5
Fifit, BEAT AR RN, N8l 3.4 s, IS EFDIR BN R BRSO, 5
R E SRR IPFS W H S APt oL, bR IR & AL 5 A7 I Ol .
FrIEBE ERERE L, BEERIREIE S, XPEEEE B R IR K &
i IPFS 4bF b J5 (s, 76 FRESRIG 20, B EARAAE R AN T R AR
Sk M7 R G IN% K] Hash {8, BRIRKTRESE ERfes bAFfEE Ty, $eT-F 68k m
PR E




FhEE DA E

604 mm FEEELFEEER
mm  |PFSARFE S EEAEE A
mm nEEERER

500

FhEEA (MB)
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10 50 100 130 200 300 500
iz E

B 3.4 AR MK LS R A
ZR ERTIR, ARSCHE I BE R BE T B A7 % 7 S REVSAT R AR X R I 45 PR A7 T
71, PrAE Rt REE R OR, 207 SRR o 3 L e N SRR AL 5
BARFE RN S5, %05 RIS BT B SR TH AT TARRCR

3.4 KB

AR X P DA AR T BE B SR AR A T SEANEE R R ERLA
HAEN LR AT S, R SR B AN SO R R AL B, R TPFS AR
A RAMAHR AT IR 4, A S SM2 I BLIE NS e A B AT I IR SO A4S
B, HOOWEE EREEBHTEE N R, e/ DXCHVRE R 2% T Bl 1 U5 R s 7. 22K
WIS UE AT it 5 SR AR E EA Ak T, DL ORAF r R SRR BT & 1 R R0s AT



FHUE ETXHREERE R fEN 5 FH K E TR

S = T AT E R A S B R A R TR, B T X A BE B T A
DAFETT S, ARG 1 X BRBE R 2% mb DR 508 B K 3 SR A g i 3 1 i), R
b/ N Y VA 2 6 e = 7 oo e ol & 5 e RSN VA N 77BN DK S 7 N U
P AIAL T, AN ELORBE L AF A B 0 22 At , 0 7 2830 i X ROt 1 & B3 A
LASR e Tl O T 32 7 SR ) 0 A Box v it B 55 O EA o IR E, - D dit v P e 3L I S 3
e PR, RIS T P R AURS HERIZ S T3, $R M 3k DX ) R R I B 5 5K
PR, S I X B N AT B Bt 1 S SR S AR B, FRES SRR IR AR
XF LSTM SR AT A SR A s R SR R T, USRI X B o () T A v L . 3
IR SR UE R, AR TR (0 TR 1 REAS B IR 2, ANV R T X HLBE P R R
P 2, 35 B R P S 0] R AT RS A R T 3 A

4.1 ETXHREMEFTRKETVRER 24T

AR SCAE R B3 AL () P T (P B 7 53¢ Oxk DUOK 5 DX BRBEREAT AT 7T, 0 My X R 1Y
SRR IRDL < B A2 B8] A 808 70 o LLSCRSAER0) SRR Se L, JF4h
B LUK 5 IX BB [ Re M e L T (R B (AR DL S5 A, WIF TS R e 46 I i i 1Y) S
A%, Eh G AP W2 B A AR R 28, DA DR AE A% S (I I B B 7 5 rh B dls
{5 S AR S8 BRI A [ R, SR A AT N0 5 Bt e it L B R S 20 4
CECVIE

AR5 P T PR B DX LB X 258 BT 65 B 7 SR i, IXTHRVBE X 28 REAS O i Kicdis 1) 32
SR, USCER A A S v ) SC I 5 5 M N AN [RIIK P SRR B, AT 2
e LT (RN B A HET B BT RRCR S s I . ARGt N S # T 6 AN R 12
2T B MR TE AT R A1 2t v R iSe 52 B B H i (IR LR S 5 P A R SRR dle e
Hmitirg DR BE, IR BARISERCR . B, S 2 RS a
LA, Tt 328 5 B S Bt A AT R R AR B, R B I N A B R A
AL R 2% PRAS AR, o PN AR R X e KR A S B AT Ik, RS
AT IR o T X ERBER I 7 SR E TR AL e it o7 2 & 4.1 fros, %



Iy YR TRAL BEAR L L TR R A i AR K A PR AR
K AL B A BR

DX R o 246 v L I S 5 5 i Wi

Hode g 71k

AU AR g de A e

T XA S 7 A sULS T A Y

BT RHE T AR O AL LSTMTRIN A58

TSR I 2R 5 1Ak

B T 5 P o3 Hr
BURR & BRI
MK B A3 IE S B BReaLhE

A 4.1 A TR0 EREMAERE AT E

N T R e R A B A PR ) 22 A Rl S5 IS B Y v R S 20T SN T A2 DA
TR

(1) J7 S REAE LIRS DX B b s B ESaE ) s WAL, I DR B3080E P B SeA 201
FEXF A R B B, 3 Y R A s i

(2) J5 Eaehg i B A & 20 B AR RS BE N BEEAT 0 R, JFA AR
B = ST o A 2 H T R S X R ) 2% B8 AT T T A e R e AL DR A
AT N S Bl AT IR FEANAL B, AR S B R R R SR A iy, 5 20 - 0
JEA
4.2 ET AR XREER 45 TR IR

AR SR AU R T B DX LB IS AT AR SR A D I R B P 2l 55 R B e o
Bl A AR A, SRR A S X 4 T 5 LB 1 R B
Lo AT DUIAN [RI4E FE 1 WX 2838 AT Hidle Oy b AT 4 22 WY 28 A 7R 1 )1
T S SR — IR AR, e G KA 22 57 T R BB SR 22 . R X BRI 2%



TSR B Bl SR AN — € BE 58 AT SR LB AT I T R O B 4R, RIOh T3 msie A
el P I, 3 G R B0 1T 3 B B B I R RO AN TR R, R 2 0 D 20 Tk
B IES—

X REAHR AT TAL BRI, Jexb B dEAT 0 R, Ko PR o 2l kAR
W BRI 5. AT oy 7 a N IR )28 &, #EH] LabelEncoder
AT B (e d i 3, BRI FR AT

(D) BRI/ RZE X P EA MAANERBE, BIX = [x,X...,Xm ]

(2) i1 LabelEncoder # M MASF FIEB 9 0 ~ M-1 Y8 il N A AR B
BU [ xq,X5,..0, Xm] —[0,1,..,m-1]

(3) fJa B G — L HRAT X B B E S 9] 0, 1,..., m-1 ]

LA Fh 7 BB SRS R A B 2, RIS OR B 1 SO i A 5 1 AN [
Ja A, IR T TN AR AL Xof e 0 2 ST REURR L, 8 TR B G AR A s AT I 25
B TR A B A AEAN R FR AR BB, 3G R B RS FE AN i ) L. [RIE, AT
3 B[R] B0 R 3k A 3¢ e P il 8L, 7R ASIE 9 HR e U — A A v SR A B BT A 1 R
W, IR E s 2 0~1 Va2 [\, FIHAR x* = x — min(x)/max(x) — min(x)
THE VO I BUE, BN RPE R B S0, SIS SR vh ) ahs T

4.3 TREFTNRB Y4952
43.1 KEMHCIZEEELEITRIE
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