26 X
Sk STAR SOURCE PUBLISHING

e 7 05 B2 ORI AR A

0,

5 IR NN B R A FUE 3R B R B AR R B LA F

(HE =R TR

", i 200000)

HE

BEABNBREMNERZBITERS. MOEMERRA, MIBRSHEATZEEME, HERERRERENENERER.
R, BESEABERIENTIRS, FRNHSRAEHEREMNRTTEASELUBREF TER K. NARE. HELTEIEREH
MPUERE, ANIATIE, REMEHIEE, A ERTIENENEZMARTIE.

RREWRN, SERAHTERSRNTUERENRNTTE, FATRI SE A BRI DM, TN IKEFIFNA, &

KEBEERS®, ARREEANK. TEXBNARRHEEE.

KB BERE; BEREH, PUERE, WA, =4idK; ATEaEmN

N1

1.1 IREs

BER, PESEARBRIASRELENER, AKE
ERORE 16 ALE, BEHRE—. HEREEEASER
REmMNEEHEMR, EVEREEEYNEENERES N
TERLE. KM, AEXBEEE. & B4 WESRIRRE
MT, MEREARSHIM BRI, W%, FH. B,
NESOE, SESEABFIRAL, EEFIEELE.

B RA R IESR NI R EE HAH A h A X E8
kigtefr. BEl, ®ANNRASZEEDERRE. 528
=R EEPHIRESE, BERAFEAENIEE. REES
. ERASTRENSHEEE SRR, Fit, ik
MR 755%, BEWRBENTENE, =AM, AR
B T RRSUR AR A

AHRETERINGE RS RIUEREE MR AR &t
B, £&6L8. 15 L. TR OSSR AR IER
B, EBRAWARMR T ENE R, FRI MR f kR
tbe Bt E . SRS FE, REhERERNTERE,
PURTH B 2 B R B A M B

12 RBSEX

AHRMEZEMNZ:

LSRR REEREREMNREANE B, FEE
EARE TR THRBEMAT T,

2RI 3% (=8t %e . XCT IERIRRE
BREFUNER) MNANE, FRENAIR SRR

BELAEEZINERABRES, HEREMNRERITEE
RTINS ER, EEBEERmAE.

AMRALIEEENSESRNMERETNGNNA, B
BREEFNER, REHETIRERHKE.

AR A(NEE N SR A A LARRERNFAEANIR TS
EMAERE, B ARREELZE. REABNEIRIEHRRE
AR3FE, WHEBEARIRBTIVHARELZRABEENN
RN

1. 3R TTE

NIRRT ZENMI AN, ARRRASSERR. R
B BiREE. ATEETNEZME A

1L RS :

YEEV SR AL AR AR (SMA-13. AC-16. OGFC-13)
TEERRE. =K. E38. XCT ERRONE, t
BB AR 77 55 B A B ANAE P

2. &= BI53

ERERNEENEEN 10 FEERRE (WSUFEE. B
Bl RPBE. aSES) , SNARMATEEIEF
HIR FTESL.

SHERER:

BYETEZLBOEASTHERETNRE, S0
HERGEHIERENXRER, MFHRE. HEIE. =

PR, RERES.

ANTERETN:

SRAWEEF S CUFEEN. BP MEME) |, JIASHEE
TSR, REHERESRTUERETNNEELKE.

14380451

FRXHSAENES, AREENT:

$—8: 5IE—NAMRER. MREN. HRITE
WX,

BE: GEARIERSHNERENZHER—%
P BHRES . HERE. TRE. FREFHENHERENS
Wi

B8 HERGMEBRENERENRN T EZRERR
H—ADHERRE. =#Hidk. SRR FEhhiHR%E
BOIE, FomEMERS.

SEPE: RPUERENIRNEAN M A—FI X it
HyrERE (XCT) « BRQEL . ATERETNER S
AR PRI A

FRE: EFIERANFERERARE—EaERN
BEABRIRERS, KYUMBEIREhEREREL, B8
FUESRE

$BRE: ALEREERERETNHNNEA—EIETF
MERF SINFTUNRE, RETUER T EE.

BEE: FREEN—REMRAR, HREXNEER
B ERERFUER XA MR

RIFFFIRN ER SR FEM IR LHM
WA, AEEABERRHNZSENIERSRIUERE
MWHFR, UAMHBESEY, REABWAE, RBRFFERA,
AT R RIRHHR S E

2. BEABHERSNERENENEE

FERSHOAERE SHRURRE NNESIER, &
BXRIBRABRNERESATERS. FHHERARHA
EEENREITOETRER. HEaE. SRE. RER
E. HHERS. ABSATRHTMENTREN, RAS
s B R NFUERE RIS, NSRRI R R
BRI X5

2.1 BB RS R RO

FHAREFHRARNEAER, RERRTA%. &
BREFEERE TRANOESERRRAE . AENTRER
TIRE BRI, KRR SRR,

1. 4B vs RO ER AR

MR FERAE (AC13. AC-16) © MERBARIH
INER R BIRTS, BRERA, RERERS, BRRNEE
£, BRERBNE.

MRHEEAR (SMA-13. OGFC-13) : fRES
RERENRE, FNYENRE, BREBREA, FERE
AR .



2. BRI LS5

SRR ATET HHRE (BRE AC-13. BREXE SMA-
13. FREE OGFC-13) H&HERAR, HHTHEREIRR

(ASTM D1074 ¥r:f) , Z5RUT:

MARRR, AC-I3FRARAFRSHNIIERE, ERTFRK
HRAZBHENSEAKREFE, M SMA-I3ERFEHRRB
R, OGFC-13 &M TRBRMAKF KBRS K.

22 HEEBXNHUERERIZ

HESERZMASTREARHEENMRNERZS . 52
IRESERAHNBRTRE, REFERE, MISSEYS
R RESE IR BN ME, FERHTE RE

1L EEEMER

KHRA AC-16 FEURARL, BEIFEEES 50N 4.5%
« 5.0%. 5.5% 6.0%, MXEFUERELLES.

Tt

MAKRY, REFEFBNEHES.0% EH, BRILFIER
B, XERLRLAR. NFeBKASZBHHEE, TE
HIREE 4.8%-52% 26, LIEgafaE.

2.3 ERREXFUERE RIS

HERARNZREZ IR BSIE . B RFUESE
N MEREAHTFRERAGHNERE, EIRTRSEH
BREEIX, BEMAML; S=REFETFHREHKMERE, B
SRERTUERE 1.

1. BRENL KL

MRFXARRZSEER (3.5%-18.5%) HI SMA-13. OGFC-13
BAER, WXEFUERE, SRNT:

TREREFH, WTEHXBESEAR, RETREAE
3.5%-6.5% Z[8], AILAFRRBUREEE NFFUERE, MmHPKIEEE

(OGFC) NFBRFFE=RERLAACHAKER.

2.4 TR E X HUE R E RIS

BHEABIEREEHMNERESSIRE TN, 5
ARESRRL. MERRTARNEE.

1. ERREN

MAKRYR, £ 60C I ENERIFET, BTEHERSHAN
ERE TR 30%-40%, BHRERNER (FHD -

BEHE (SBSEE. BENE) JRERSSRNEN
AEJ1, {5140 SBS 2x 1k SMA-13 #£ 60°C iXIe s, FiERELETIE
AC-13 125 25%.

2 fURHR M

#-20C URIMET, TBHBREHMMEIHIEA, RagT
i, SBHUERE TR 40%.

AIEGT (WEF. ARERTH) MHERGRAEDER
T3, 125 15% MIKBTUERE .

2.5 ZIBFFH X FUESR E RIS

LR IRRP, BEARASESEWHER, KBERRAR
SSBRBEREHNTUER D TR. FEit, SMLBERIRIT,
REHHGHo

1. shSHEIR R

RARNIREIED 500 IREERHIEARE, AC-16RE
BHOPUESREE TR 18%, i1 SBS 2t SMA-13 TR&{X 9%.

2. BB

KASHEERHE (HMA) « FHEERREHR, AJUBARIRS
TUESRE, REKES FH 30%.

2.6 FMREREEDH

BEXE, THERARIETRAHERENERZARS,
FEALRFTRETMMRI. HRED

| AEEZEREER, LERA AC-138 SMA-13, #iRE
REBEM.

2fhEEE, BHES.0% LA, RAFRBHUERE M
/SN

SRIFEBTRE (3.5%6.5%) , RERERELE, 158
AHEEES.

1 STAR SOURCIE PUBLISHING

= FHRELR

ARARMEHE SAHEEREA, RESENER. K&
AL

RERARRE N EEETRMAEARR A MERRITR
BRHEIRKE, #H—PRASEABITRAHNERE S
MR

MARR, RRMNNTEZERMAELHRTT BFERR

5

R

FSER SRR RIEN, REXRHER

wEmR, NAREARS

EATIRRENR, TEES

RHRBELNE, BEEEFEEIRE

Za AITETERGIRR, REBIELERR

FEERNZNREEER, THEMITEHIEELE

4.2 HFEGAERARETER TR A

1. iR R

HrEBGLE (DIP) BARGEESOHRMEN. VIRMNK
EOREZIEE, USRS HENERKRTE
PIZEEY R BRI BIIRIRAFES, MmsRIMESRIR
BINENTR.

2.0 TE

R SRR (2000 fos) « EGREKA
(LabVIEW) | SREZIHEZE (YOLO. CNN) .

EIESRTE

B Python/OpenCV iRBIREEY RERTE, THHREEHK
FRESN NS,

fEF CNN (BIRMEME) iR EEHTENS %,
MRS

3. TI25MH

EREHFERRR

MREM, BIEHE SMA-13 7 20 FREIAS T E 5444
Y REEE AC-16 1§ 30%.

71176 %2 o R L B AR R

X F DIP S &R & £HE -20°C URF M THIRER
B, AHZRmEt, ERMaRs 22%.

4. B E5RRME

]

R

WUEBEENHNEY R, RENERESTITHEE
BGRAMEEABRETRT RHAES ], BURLEREHR
ERTFARRUNHERSR, MNERAME
BEERRERARS

AEA Al BHTERIEST, RESEIELERE
FENFWRES, FEeEmIPAMRHELE

4.3 S mEIR A TUEREIREF IR

1.3 RIE

SIS MBI IE T BRI S TERH . RET . KEE
SEM, EELMEBISESRNTIERE L. ERFE
aiEEERTIRE . #EFHIXE (Hamburg Wheel Tracking
Test, HWTT) . mhiEE iR o

2. TIRERM

TPERREIRE

MREM, HiB AC-16 72 50 IR H BN ETUERE T
F& 20%, T SBS B4t SMA-13 X & 10%.

BRI X BRI S IR

SEAAMBNK OGFC-13 HiKiE, ZMAKAT £
BZXRAVHNESRENERE, BEARAGATEEMHXES
Ho

3. A SRERME



Tz

FRBRME

AEREIRERNE, EelitgRmn TRERN

RWEEDR, BIEER

EATFEXEE. SRR FSESRNFIERL

RERERK, WXEEK

4.4 #1285 SITEUE R E U AR A

1. HHRTE

SRASEEEN (SVM) | BP HEMEK. FESS
(DNN) #EIMEBEFNER, REHRLEER.

2. TIERAI

AR KRS Al IS TUERE TR

SRFI BP HIZMB TS 8. I RERER. TREZHE,
IR Z/NTF 5%

EERBSETIBEMNIRE

B3 SVM 7l 1000 4B & REARIERE, iksits
¥, RSTEMEE 12%.

3. A5 RERM

nE

R

NEES, JATMRK
FEABREINILG, REBEETEME
BERAFAMEIRERE, ReMXEE
R E R H R

FERIYTXCT 3. BFEEGLAE. S mERR. 88
FIMUERRMABA, HESERISERBEITRRES, L
RHFRAT AR REHERSREREVRNEE ST EL.
T—ERBEE5XRIE, RIVNAREHISRESHEL, REeS
HABT A, BRI

1. S AEREE A (L SR8

ATHRABT HREHE REXNTUERERZE, A5
ZUEHE AC-16. SMA-13 1 OGFC-13 =fit R &4}, HER
RIEE EE T THUE 8 B M o

2. R

SMA-I3 ERTFEREEEAR, TRBRERE, WA
%, BEATITFEMKTRKER.

OCGFC-1I3 EMTEREMtK, AEREKX, HERER
X, BRENFMHKIERE, TRDNRIEBEL.

AC-16 ERTEERENE, FaMERE, BWHTE2E
ABDEBEE L.

5.2 UM B X HUESR ERIR T

BN E RSN ERSHNTUEMEREIM R, $F5iER
FEaE. k. ERZAE. SRR FHHREL.

1B MR R E R

2. TrR%EfH)

RAREE EmRE) SBS gtk SMA-13 iK%

£ 65C ERMET, BEHERARNTIERELLER
SMA-13 1255 18%, BARURLDERER .

MASE (MMRE-RE) BESMHE N

ORPIHAENIRE 25%, LSHUERELEE AC-161RE
15%.

MARYE, WHHENNARESEERSSEARNTUERE
71, BERREMERERE, &R TFIRmSIE. S\
K.

5.3 L T Z AR FUESRE M

IEREMITUEMRERANERTHRAS, E5KRIHE
BEx. FEMEITIZALURDETIHRE, RERERE.

LXE/RITZ

B, REFHEER. 8. THE. BE. WHEHE.

Ea

0, o
%1, STAR SOURCI PUBLISHING

Al R

2. TEZRHE

ISR IR B e MR IE

SRFLIONAR GAS MR, i TR 5°C ML
A, BEHERE 12%.

REEE (tR-58AK5F) EXLIZHhik

KAERELRS, IRENESE, FHREARLERS
5%, JEBRERT 8%.

MRERR, Bk TEETNERIE IS EARMN
[EMRE, REEERAKRBENERSES.

5.4 FIPFARMAL 5K B K IR

EMER A MEEMRFIR UL LY, SRARNEEH
F4P, ABIRICEE R MAE . IR FIPRORA R AT LR D
T, Hif. £HSRE, ESBEETERE

1R FR PR

2. T12&H

IIRBEMRL IR

fEfEFE 8 S SMA-13 BRI ITHERAME S, EHERE
REE 95% L L, IEKEAEG® S F.

RS ENAKE TR

KAMRENEERE, ERETUKIRENRS 30%, HE
SRELRTT 10%.

MRER, NESENFFRARTEBEEKSE A BAIE
&4, REKETUEME, BREEPRAE.

FEETHRMAL. EHE A BIIZR. 7
RAMHEBE, RET —RIIRSHERGETUERENE
e T—ERRITALEEENHERERTUERETN MK
A, DRFATEEENERLKE, REEIRERHNEE
%o

6. NI EBEEEMERARYLERE N R A

6.1 5|5 AIEERRIEEE TN AR

EER, AR (A) SHAREER TR N Al
Sk, AEHAEMRM L. RERN. EWTESHTE4AE
TEZEM. RS REARINERE N HERETLREN
R, SREEBAKESTARK, HUHLIREEABEER
HEMR. A BEEATR. ATEERARMSIA, #15
MERARNNMERETNESIUEREE. RBA. B
k, REELREREF MR LSE.

HEARER, BIVERIIVSEI REZS. HENMR
it HMIEMES Al SRENE R AR ERE UM A A R
FHESENINLFRIRERES, IR Al BARMAR TIEm itk
SRERELL, REERWAE.

6.2 {188 SIEIN 5 R & R SR B FUN A Y Rz

6.2.1 #1285 SIFUNAR BUEA

HEES (ML) 2—METHEESNTNGE, BYE
AT HREE. HEMBZEHZFENBETRNRE, UE
REZGHIRENR, EESTUEE R,

Bil, NATHEREMNMEREFRNNEZNSESI S
EEFE:

BEMLARM (RF)
FESTREMEATION, REZUED
HHEX, BRNEES
ERATHEREZ BRSO
ATHERMZ (ANN)
BEZERETENERFLMEXR
MRBES, ERARIIZEEE

& BT AHRE AR TN

6.2.2 HlERF I FUNER MW
1Rk E

EENAC-13. SMA-16. OGFC-13% GRS

RES00 ALRHE, BHEAF LR (FE. TR BEXL. EHXBE) .



2AHETHE

PRELS RS R CRE, MR S
EB.RERK. BEAGS, HABTIANE, RN
=

3AEEIE S A

SR FAPython+TensorFlows {741 385 SRS, ILLARA
HERITISR

TR RBIE (Cross-validation) fiEaiBss, =
FALRES

4 RELA

RATIZE (MSE) « REFRH (R) SIRRAHETR
MR, FSHERREIRE T RE.

6.2.3 TN AR

FEAGR, KA 500 AREUERTIIG, HER 100 4
MBI, REERIT:

MRERRKE, ATHEMLE (ANN) EEMTFNNRZER
N, FNRERS, TRHTFAMELENEEIUERETN.

63IREEIEUENUBEI T RELNH PRI N A

EEITENMERARNELRE, REFES (Deep Learning)
EhERERTUERERNFHNBERNES. BIREST.
AR BRSO EENEME, ITENM TR ARTRERNK
R, BOATIRE.

6.3.1 IHEMMU IR SR

| HET RO

KX HAYOLO (You Only Look Once) . Faster R-CNNZH
FRIGWE R, KRR S RERNELRE L.

EARESRABRBES, ITENUERNRSELZEA
THNRERS 80%, HEEIRFBERA 20%.

20 BRI B RED T
BYBSAPHREGHRER IER, BRI RS,

RERLLRITHEEE.

ENNIRSERABERMEF, RAZEARR T BRI,
EHRERERTT 12%.

3EIASIEIRNIE A B B L AT

SRTENME A D, SERERASHEERTHER
ARNEER, RELREENTEL.

6.3.2 TIRZEH

TURBE Al IR

XA YOLO IRZIREE, WNIBEEIXE 95%, EEATRMIRE
B4 30%.

BRERER I S 1 B REATRLR A R 5

Ha ARTEYME ST RRER, Eh5RARIIRITR
ERERS 10%.

6.4 Al FIOUHRIRFE B REZZ IR SE B 44 FR B0 B2 F AT 5%

AIBEAMALAT IS RAEHUERETRN, TAE
AT BREE S E 4R uR 2 R 1E -

7. St 5N

70 REE

AHRRESITT BE AN ERERINERENE A
£, GRS EANBRME. IR EARME A g
ATERETNERETRNAHNAE, HEEZIMERIIRER
fl, RETHREHERARIEMENEKIER. FRAZD, 12
BEEABTSRENNTMEREMUBER LM RIEL, 1%
BB A MUETIIZ, FH3IA Al BRI TERETN
BREZES.

MREGLWNT:

L REE. e SHRE. INERE. WHEEER
EHBEZMISRANMNNERE. MUV RRRNE YR
TEEE (WSMA-13E4 5.2%5.5% F5&8) iRERSR
HIPLERE, RRREEES R,

2455008 5% (DEURIRE. BRIRK. =it %) &t
BRATEHSREERNTUEERE, BEENRETE—. Tk

BMERATR. BEESEAZER. B, RWEKA (
WXCT W BFEGLE. ShSmEESE) MsIA,
=RE TR R ERENES .

RASRMHET, SNENREEE, RekIHIM%,
B REREEEX .

RALESZTZ

KA BUN R + IREVESLARE S, REBEXE, B
NI, RERIEE S

MARP, RUESTZAEFERERS 10%-15%, B
A BRRD R HRRR -

HrEE I EE

KAABIENARS, SNOTRISHE CRE. 2E.
ELES) , rIdE, ReRE—5t.

7.2.3 WA BARPAMEIY

SIABRIMREAR, RSFUEREIFMEN AT

EERFEMNAGE (BEREE. S21%) WEMLE, ¥
MXCT 135 BFEERAT FHREWIERVFER, REBE

BIEk
KA SSIERE, BIAXERFRER, RelRS
RN ITEERM.

B BRATUERETN RS

ZhE ALTURERS (ANNL SYM. BEFLERME) |, B Ihikt
FUEREHETNRS, REELAMEHRITHRIZ .

ERTIZN A A RE, TSNTUBEERE, RERE
EHIgES.

724 RKERTIE

RRBELBEFHERSRNTUERERFTGHE DA S5
k. ek, HFhTERR. TEELEE:

RETIE

AERRE

FREAR T

BRERNARR

g Al B, SINEWHEREMNESE. BE

REBIREE 15%

(S Sk

MEFESRENS, WASKIEHS, RemAk
fEEBR{E A A3t < 30%

BERBA EHE

KA A TR AR S, RATHITHER
FrIPARER 20%

FERISEREE

ERKRBEBERR, BOBRHR, REFEFRE
D 40% FEIEDRER

B LR IEE, SEQBMMAME. S5, Sk
IKEEGFEIRTT, MMEERZBNLRE, BHRE AR
#igo

8. SR

AT BHRAFROBAEITLIESNE, FHRSET
PISMRBLRY A B8 TR PRIRIEMR. ATEEN
. EXXBAREZESTRNIAREMMIERS. UT
RN ESEMARRAITIARE, ABEABRISRER
FUERE MR IR BRI R IB RIS HF

8.1 EABER ST iR

(] R ARFERESBIZRED. (2021). «ABHEHER
HSEY  (JTG D50-2017) . b AR 3Bt ARAt.

ZHSE AR E QBT HARE T HE R EAS R
®EE. RS BIEK, HE2ESEQBRERRERARK
o

(2] ZBIEHEBABNZARAR. (2022). CHERARIET
FIEEHIRRIERY LR BRI



