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ERE

National freeways are important highway systems connecting counties and cities,
and the vertical freeways such as Freeway 1, Freeway 3, and Freeway 5 are especially
important national freeways for north-south travel. During the vacation, lots of vehicles
poured onto the national freeways, causing long-term congestion in many sections of the
national freeways. The freeway bureau implemented several traffic control measures on
Freeway 1, Freeway 3, and Freeway 5, including closing entrance ramps, HOV control
of entrance ramps, and adjusting toll collection measures. Traffic control measures on
national freeways will have a long-term impact on traffic flow in multiple sections of
national freeways, but the impact is difficult to assess, mainly because the time, space and
form of implementation of traffic control measures on national freeways are all different,
and the effects on road users are also different.

This study proposes an image-based speed prediction model using a deep learning
approach. The model can predict the time-space diagram of the day based on the
properties of the predicted date itself, the predetermined traffic control measures, and the
Million Vehicle-Kilometers (MVK)) . After training with real data and predictions on
validation data, the Mean Absolute Percentage Error (MAPE ) of each model is between
4% and 7%, showing the excellent prediction ability of the model. In addition, in order to
apply the assessment of traffic control measures, this study proposes a perturbation-based
model explanation method, which examines the impact of different traffic control
measures by changing the input and observing the output. The results show that multiple
traffic control measures are in line with the expected changes, and the model can
reasonably learn and output the impact of traffic control measures. This model can be a

supporting tool for the authority to evaluate traffic control measures.
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2. HEE U A AN E R e 2 AR Sl 0 SRR R
FHERFAEAAIDE 2E 0 FRHREEIHZ SR HRpE
INA R F R S R HORR L S o Bl s T B R PE A

%waﬁ3#w°

-\\]~

§§41Q,§ B 2 g AT B 5:;‘1&%%%@%&??‘J@i‘]i§§
ARG E PR LR FREY IR EE LT A
FHEHIREI DBV RGP RAAF ARSI ZE A2
PR LM M DB EEFEROT URRZAE T HEAE T IR
FIRH AL 2 2% T 7 R FILE IR A R BHEF WS L W B ke

B IR R

mt.

P SRR BE L PSRRI B R R 5 R S A g
BIE @ F 406 8 R B ORI TRRIEAD T R R AR R 2 Rk
B AT - RRE RSB R AF TR R FH SRR
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PR A P Y R B E L T R A R
R TRRI R A o

iR TR AL A TE R 2 niE A& 2 AL 0 Zhou % 4 (2022) v 5 i A AL

A EAE i % %u (Intelligent Transportation System, ITS) ® end & & ¢ > F £43%

B RET I E Bl o B AT A F SRR AN o R TR
GECIERIPIRE R ET G e AP 0 A RIRRIR AL A AT A e 2
&M

AT RESE T MR ATERINALZ AT o kBRI e R 8T dAp AT %
AL 3% BB AR B A 2 R AAHGER ) BB AR S
3 RARRIR AR G T 07 5 WE R R IR B S A
BFERAFTE - REDER | REAF A GHASFT S 215K jﬂ 2 R
B 4 e (Graph) > B ® i (Edge/Link ) 2t % 2L (Node ) 4 enficis @ 5 i & -
A kd FEREY Y B EH #E (Graph Convolutional Network, GCN ) &5 & »

FHAT B RAAE RIER G EEFER > RAA Y e A AH PR L

3§ - B R B B A i T B R Y AR
Bl F g 2 02 E Rl d B P (Tmage) > bldo® it 2 B3 pF oy SOaF] o W ¢ 0
B 4 F (Pixel) P £ F T RLE g B o A7 3 wRE 2 3# R TR LA BE 2 [f“”\ it e

L

221 g hdt

Asif & 4 (2014) m A #F o £ &T? ( Support Vector Regression, SVR ) ~ ip T
/& (Exponential Smoothing) % #g#! 5 % i (Artificial Neural Network, ANN) % =
FAEH R TR B R WEAFERIA R 10 R Z R R - B R T SVR
TR B el i o

Yu & 4 (2016) 2 K 17 #8 (K-Nearest Neighbors » KNN )~ & 3% % & # ( Support
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Vector Machine, SVM ) % ANN % = ;3 &-443F T B BLTR Rl A & 5~60 ~ 483k B > 7]
FE DB RIRTL S R EERNTERAREERR 2 RERER c 5 ET
KNN 9 ip] 4 »cdi i o
Yao % 4 (2017) 7 SVM~KNN~ € L A # ~ 4 # T 322 (Moving Average,
MA) 2 & #H$ L3595 2 FHA] (Auto Regressive Integrated Moving Average,
ARIMA ) 4 44 B R & 5~120 A 4838 53R » B % 57 SVM e &k i it -
Tang % 4 (2017) ™ fick 4 5 8¢ (Fuzzy Neural Network, FNN ) 4%+ 4 7 %
AR 2~20 #4887 R > £ ¥ 2 ANN-SVM - ARIMA ~ » & § iki&,ﬁﬁ?fii“l
(' Vector Auto Regressive, VAR ) e13f B 5 s ¥t » & % &g 77 FNN e ) 4 sedi if -
Jia 4 (2017) #4¥EF aRA K 2~30 2 &R B REFIRR  HWWIFR G

4 ¥ (Deep Belief Network, DBN ) ~ £ “&2# 2z #-2] (Long Short Term Memory,

LSTM)~ B & # &= T 3op s WA LT AR r R R TR 2 TRl e B
SRR T2 & @By (RainfallLSTM ) 5 RIS s i o

Liu & % (2019) & W pF@ 22 FF kA E 4 4] (Temporal Clustering and
Hierarchical Attention, TCHA ) ;& & ;25 Bl A %k 5~25 A A TR K TE R » ¥ &2
SVR -~ 3adp p %5 % (Stacked Autoencoder, SAE) ~ LSTM ~ F* § 4_4,9&75 ¥ ~ (Gated
Recurrent Unit, GRU ) ~ F¢ k& 72 &, 4 #+41/% & /2 (Hierarchical Attention ) ¥F+* 3¢ B 5
v S5 8 TCHA FE 2RI »c ity F ok PRI e id o

Zhang % 4 (2019) & M &2 8 4 4] - GCN -~ & 7)1 B 5| (Seq2Seq) 2
G e i 28 B (AGC-Seq2Seq) & % 113 R 13~17 - PFenfe BLiE & 0 5 % Bom 3
45U R & 2 (eXtreme Gradient Boosting, XGBOOST ) ~ A ¢ T #5 ( Historical
Average ) ~ ARIMA ~ ANN ~ LSTM -~ SVR ~ GCN % #-3] » AGC-Seq2Seq 73 F
LR P IRy fit o

Ma % 4 (2020) # 414 5§ (Neural Network » NN) % & ARIMA z_ 3¢ i

2% B A NNEZEFIRERE > £ 1 ARIMA 878 £ 3817 (8 adZ 0 F SR R (k44
9
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AR T peang BREFIER > TP & SVR 2 SVR-ARIMA ( F #k 12 ARIMA i& {7 7
At RJIL) > FH 0 % BT ARIMA 8 {7 {5 R 50 3 AHCA] % i By 7 i id ep
= 2% > @ NN-ARIMA P+ 12 {8 3 & iF 07 Bl g o o

Yang % % (2020 )# &1 % & % 4 45 48 (Convolutional Neural Network, CNN )~
LSTM % ;3 & 4 84 aw G 73]) (HDL-Net) » & % 12 3p R 48 T A & 5~15
Admeik B0 S5 BT ApERAT SAESLSTM & 2 2 > A 3 3 2 A s B R L 4
SEFERIE AT P r R F A EFTHE LA B R RAFFRIE

Inoue = Miyashita (2021 ) 2 & jis@ 4% 1138 4 & $i-4] (Error Correction
Method, ECM ) » & # /I 3g R A & 5~60 ~ 45ELEiE B - #4232 SVR 2 LSTM > %
% BT pEpPE R eIl BECM ap B8 B cnd 20 fe i & PR chIpp) ¢ Bl 2
Br (8 B4 eI B o o

Lu % % (2022)#% /% & & = 4! 15 4% §&( Deep Ensemble Neural Network, DENN )
A > 2318 & GON ~ GRU 2 A g 4 84 » 3% 2UAERIR % 5~60 & 4hEsFi#
B oo b3t ARIMA ~ SVR ~ LSTM % % fa#i-3] » DENN &975 c0f S @ @ B R
% cHIE B 4 2T o

Ali 3 4 (2022) MPFERFAEZI A7 E S PBEE VP RAER A X 2 X R
HRECPFRFEANAITALE Y NEPREFEOEZ G 8% 227 7 ARIMA ~
Double Seasonal Holt-Winter ( DSHW ) % Trigonometric seasonality, Box-Cox
transformation, autoregressive integrated moving average errors, trend, and Seasonal
components (TBATS ) > % % &7 TBATS A EBPFF & 7| i Bk & > 7
#t12 TBATS f2# 1 pF R B 5] 2% (Decomposed Components ) ?éﬁ;f] >3 5K R
s (Multi-Layer Perceptron ) ~ LSTM ~ GRU ~ CNN % -3 ¢ > & % 8o #75 $3]
£ 4o~ TBATS f3fen= & (8 30a P17 iz nifipl 4 ok o

Ali & 4 (2023) #% & — &t p e ETTT i 2 F % 2 #ic ( Generalized

Autoregressive Conditional Heteroskedasticity, GARCH ) % & GRU z_ g R3] » 4+
10
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ARk 7 B REFIER > %% BT ¥ 3t Seasonal ARIMA (SARIMA ) -
CNN ~ GRU % #ic4] » GARCH-GRU %7 P R E eFfpl g sxd i > 2 2B @ 0§

AT B A BRR T o

222 fe e A
Yu & 4 (2020) #% 2 GON i2 {7 # B 73] (Extended-GCN) > 7 3t R A&
1 GCN > Extended-GCN iy » p¥ § 11 7 Fo i & o P~ b c0if v 49 g dic
WAL 0 at g £ AR ok (Domain Knowledge ) 3 % » i%iﬁ" vt A SRR 5~60 A

&R Y T B E R 0 B % BT AR R & 0 GCN > Extended-GCN § $i if e93f

Liu & 4 (2021) 4% 9102 GCN 2 & ¥ % # % (Gated Convolution Layer ) ~ 2
i@ & (Full Connection Layer, FC) e 5 i 2 4 (FSTGCN ) » ¥ % r3E R &
K 15~60 4 45\ P 73 B2 i R 0 %% Bt Ap#>T VAR ~ SVR ~ LSTM ~ HA
%22 > FSTGCN 73 7 % ? % i P~ 17 & chIf iRl o o

Zheng % 4 (2022) # 41 p ;1 & 4 #+4] (Self-Attention) % & GCN 2z 4! § 4
B2 H (SAGCN-SST) > i * 113E ] 5~60 A &0 @ 97 & B2 & & - %% 57
4p+t ** GRU ~ GCN ~ CNN-LSTM % % 38 #i-4] » SAGCN-SST iv B~ 17 B i ch3f i
3% o

Xu &4 (2023) I FF A A2 R ERL R E # ( Factorized Spatial-
Temporal Tensor Graph Convolutional Network, Factorized ST-TGCN ) #-7] » & # 12
SR & K 15~60 A 45 ¢ #7F & B2 i B 0 4% B 4p#2 HA ~ ARIMA ~ SVR ~
GCN ~ GRU % 7| » Factorized ST-TGCN 5t B~ {8 B 4% e13p B 4 2% o

223 B * A

Ma % 4 (2017) # 2B % (Image) 75 2" P &2 CNN 3] » o ip 2

TR B S RS RA AR R TR 0 2 A

11
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FR(MTHFZERR) FAFRE FZE ARG ER AR - KR o
TRAR o TAKLRESNTIOWR o HAP AR R S5k 4 & (Pooling
Layer) 12 % FCo * 1/Agipl & % 10~20 A 4B i fiE B B Y 0 5 5% B on AP gt |

- = ;% (Ordinary Least Square, OLS )~ KNN ~ % #% 4 +& ( Random Forest, RF )~ ANN

e

FFR IR A o

LSTM ~ SAE % #-3] » CNN i3] 5t 49 B~ 7 &

i F X%t 4 B E g AR CNN #7) (Two-

ok

Ke & 4 (2020) & 19 & &
Stream Multi-Channel CNN, TM-CNN ) » 3] #-% | & if 4L 2 CNN ¢ 17 F ¢ 3
(Channel ) > & ¥ 3B~ 2 d3f 2 prp i@ R B> ot % TM-CNN & A @& * 8 it k > 4
FIEITHRES C FEIMAFTAZ AL > & TM-ONN “T R AL TR L] » &
e o (e % TM-CNN iRl A % 5~15 & 4hke g R W& 5% B 4p
#2% ARIMA ~ SVR ~ ANN ~ LSTM ~ CNN % 7] » TM-CNN 3f B 5 s & o

Ranjan & 4 (2020) #&£ 1% & CNN~LSTM ~ # % ¥ # (Transposed CNN) 2
3] (PredNet ) AP H R LT ERBIEAFFR AR - KFF Oz R B -
e MARRI A K 10~60 & 4BenpE 7 R B 0 Sk AR APV O S R mARE IR
Al (ConvLSTM ) ~ p %5 B (Autoencoder ) » PredNet it 33 B~ {8 B4 eh3g |4 » »

TR R o

224 i BIAFR|
SR RTRIRATAD M 2 frdod 2-10 ¢ FREA# - MAHE WP AHE

i

P i3l ehid B FRIR AT > 3 RSRERIE B DA g U SRR DA AR
T R 4o 5~60 4 48 Trdp AR R K 5~60 4 B2 i RARRIN AT L R S 5 B0

AR EZE~ }F*J%*?j’ B (5 TR P vk i IR R -

%llﬁﬁﬁwwﬁéﬂﬁg
PRI E R

Yu & 4 (2016) ﬁ%“t 5~60 4 45
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T/ & BRI R E T b
Yao % 4 (2017) B 5120 2 4% SVM

|| Tang 2+ (2017) BB 220 4 4 FNN

IJia 2+ (2017) B g5 5 2~30 A 4 Rainfall-LSTM

[Liv %+ (2019) B A 525 A4 TCHA
Zhang % + (2019) BB A 13~17 -] AGC-Seq2Seq
Ma % 4 (2020) B A 7 NN-ARIMA
Yang % 4 (2020) B A 515 A4 HDL-Net

Inoue = Miyashita (2021 ) | #£ 3 5~60 % % ECM
Lu % 4 (2022) B A 5~60 % & DENN

[ Al 2« (2022) B A 2 p TBATS+ML

[ Al 2« (2023) B A 7P GARCH-GRU

[ yu s+ (2020) 5 e & 5~60 ~ 48 |  Extended-GCN
Liu % 4 (2021) 15~60 A 4 FSTGCN
Zheng % % (2022) 560 A 4 SAGCN-SST
Xu % 4 (2023) 15~60 4 4% | Factorized ST-TGCN
Ma % 4 (2017) 10~20 A 4 CNN
Ke % 4 (2020) 515 A 4 TM-CNN
Ranjan % 4 (2020) : 10~60 4 % PredNet

HF2-1 9 F BRI R T

1. BEA#HEARFPRINIERY 228 5,6 ;TR 2 HREY
ZIEREBEY S ZE R EREY R M (AL A ka0 S 2
&3 2 LSTM « CNN ~ GRU ~ GCN % 7 I % ff.2 %3] 5 W A g A 57 7l
AL ki 2 0313 & 5 GON 2 H %7 0 B Fhalid & 7R M AL > pr
% 2 A3 & 5 CNN 2 H 83) o

2. iﬁxélgl&éﬁ?,‘ﬁé;g’*ﬁw;},ﬂ#\ JRER R 0 B R FA B GEH
G2 B Rl Ao B P 10 A2 B L BEE R R s
RIP-1E g m BBk R A TERI 10 2 4818 2 R R o

3. REAHZBAGANEEASERESF D A 47484 0 PIELEE 977
VR R R Gl B P RS BRI X

13
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TS Az R RN HAE T Y R R

B eig RELILGE Y T BRECRR Y 0 Dlde b PRESE B IR PR BBE

BI0 22220202 HEJE S NT Nt A oo
gﬁ@@”é&ﬁﬂﬂiﬁ%?ﬂ%ﬁu% BE R P IR T
PHEE LFHFE T L FE B R R s AR R R F TR
W RBIZ B Y AHE RFRIFE e 2 SE P2 AL
48 CNN By A#ERAR T Brehdsc, 2T H I CNN & 23
RAERIEA > &2 GAN 2 e 2P 3 O EF FHERSEY (Supervised
Learning) @42 #4] » #0217 N EEEH A ER L FRE > NFY L EHEE S
R & nentr ok ~ FRERBRE o

23 S 4k FHEE T AR

EREAFREY P AR TR E MG - B R B/ DRRY
B e (CNN)> gt #hiR € 5 e it & (PoolingLayer) ~ > 4%k (FC) %4/
ER o B LR R AR Y AR T B S IR Y A s g A
PRy s R o R PR AR R - e B 1Y 93]

ZRORERETE B T g F LBy A SR AT -

Goodfellow % 4 (2014) # 1) 4 = i i ( Generative Adversial Network,
GAN)» %5 4 = 4§ (Generative Model ) ~ #%%| 4§, ( Discriminative Model ) #33
HFk A SR Y & % MNIST ~ CIFAR-10 % T4 & » &% 57 2 & R 5
BALAL & LR ey b R B 2 A e e

Radford & % (2015) #% M1F A& % # 2 = e g (Deep Convolutional
Generative Adversial Network, DCGAN ) » @ #-3| ® ¢hd S i & % % F i
(Upsampling) en¥ # & 2 S B 5 - #3292 @ % 8 v & > ey 5 #ic (Activation

Function) # * ReLU {r Tanh > I ¥ ¢ * pt=x £ 2% it & (BatchNorm ) - T’F—‘f;f B A

14
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B * A 2 iEaay KA B F RdF a3 o

Dumoulin fv Vislin (2018) # < & ¥ PN -1 % # ( Transposed
Convolution ) 1F F i & R 3t P~{8 & - Ji;’i%ﬁ%ﬁ%l PSR %?] M gp k% T8 R
#:i3 £ 7) & (Connectivity Pattern ) 4p e o

Haar % 4 (2023) w4g$ B CNN o3| ¥ 28423 ;2 (Explainable Al) # !
= AT REES 2 ¢ 3R A # (Gradient-Based ) ~ 8 # 3 #_( Perturbation-
Based ) £ 17 i 28 #_( Approximation-Based ) - - & A # > 2 hdg a7 § #31 F » B3

1R B 4 = 8 ¥ B (Saliency Map ) ; 3£ & A # = 2 B {éﬁ;zéﬁ@?})\pi% RHSSE

=,

T ARRN R A NE RT3 S H

= b oorif s DCGAN % 2 2357 B iR achdse @ # @ % hd L g
R*AITFIIRREFE OTIHEEERAE - HEEHFARIEFE R FTR
IREKPFETEE - LEFHE O WD FAE DR B T
fAf 2o FHRAH TUAHSBL SHFRD 202 {* NERF T L

Fode g4 2B PRI SRFAHAEDZTRY o

2.4 /) %

WA MR ffﬁiﬁki:ﬁuiﬁ forst 2 o2 51 0 A
EEFAU O F AR LSRR LE R RSB REEE - 2 F s
P BB PR P BRI IR B AL A R SRR VMY
ﬂ%&??&@ﬁ@%ééﬁ%ﬁﬁ%fﬁ%%%’fL%p BOUEREY

FRIRE B npE g hin 2 3= R 2 R o

dO LR B AR R B R R A T B RAERIFRE ) AT
WORR B LG MR RRRIR AT 0 T 2 X RS A H S B AR B P AR 3
AR & S iR L R R R R AR 2R AR RIET A FR R

RlER s A R 2 R Y E PR 2 SRR A CEPE AR B TR R Y
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AR A W IRIRE PR B kT2 @ RAERIFCE] 0 Al sl enpt
HwOBIE 2 g apce 2 P AR A B 1A Y
RIFE P 3 5] -
AT RR Y AAE BRI A EA SR S A S R EAp M AT
i.gﬁgﬁ_@u4'aﬁj%Qﬁwﬁwipfﬁuﬁﬁgﬁ@éﬁﬁﬁ’

BER Y P RS SRE D e B RS -

2y

porhod YRGE R B AR F R iR A LR NER AH 2
B2 i3 d 285 mE B2 HHRE 2§ #H% hR ik 8- Hi=F R

Q%%ﬁiﬁﬁo
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[N A i

31 FHz $ik
g i”ﬁ‘#*MF/?Jﬂlﬂﬂd‘:” FAC@ e Ay R 110 & 30 15
PR U2#77 31 pacieina FRAFPHE8I2p28cdp> ¢ 37 TP~ TK
p2agipenticdy ACE 7 WAt L BeiERlY o R BT PR TR

:Pﬁ X5 rf’J;I- ;’—‘:'—, °

3114~ ik
B R B e A AR P RRIRE R 8 kT AT @

B RER ?#L*w s P HAIR B2 e B 1 h# %A (One Hot Encoder ) 4
T FGRFRSE TR S ASFLPDIALRS 1 TR 05 g0
A ? H AR g4 gt d 22 (Million Vehicle-Kilometers, MVK) i {7
FER > TP s TP HMVK I EAET > P BT E € F P MVK + > 5]t &
B MVK (55 g~ e g Y 3o B h @ MVK R 1 3
T 12/

DRWESSE § SR 18 FoA R E LTS StE SR

23112~ @EIFHEE pHILHEL

P& 4] i 2
111/12/30

B 13w 0-12 pFT 48 % SL3t B

B 1 s 0-12 Fy @ 4 sudf B
5 a % 0-12 P & Fdt B

B 53w 0-12 pFET 4RIt

2R 0-5 BT e ¥

B 337+ 4 5ud B %5837
H- 257535 p 2022 f4
B 1dw 0-12 By @ % gt

111/12/31

112/1/1
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Q%%ﬁ
Bl 55w 5-12 P& 7 fedt B
Bl 55 o 5-12 AT kit B
B 1A 1221 pFig @ % Sidd BB
B 3w 12221 o % 316
B 1w 12-21 pF L & 41 FF
Bl5 A% 1421 BFEGRT B ~ v F
2 B 0-5 A iR e
B 3#7T% k5Ll 3K A5 84r
H-#5754785p 2022 %4
B 1A% 1221 Py @ % sodd B
B3 A 12-21 PFa % 418
B 1A 12-21 B L k44
Bl5 A% 1421 BFEGRT BRI ~ v 3
B 0-5 prdyig e}t
B 3#7T% k5Ll 3K A5 847

H- 35754785 p 202284

112/1/2

g R e g2 3 FACE] 0 B a2 R Sy~ R R 257
R a2 2 g 112 22 @ 15w #03] 5 0] i 6~ RHl
oo B LR R LA R oF R Z P HAE S FHENE SRR 2 MVKe

232 W1 s 53 112 £~ 2 Eg» 7

&

A
N
=

\®)
e

>

|G

A5
>—a>—a>—aoc«

111/12/30

111/12/31
112/1/1
112/1/2

18

doi:10.6342/NTU202401973



3.1.2 # 4 B ke

REE L R R B Y A A R R R A BN e
RS SRR RS B EF BV E ST £ NORE Sy DR
Gk LR SRR RS G L) Mo AP FHRY S ARAER R
TP E28BFHEFRAEER > "ER1leawabl 28: 375202 FF1awF
TETE 288 f 02 375 R WU RANF BEL R oD K F L
PlE GRS S ~F 4 ik d W mA R 80 2L s
60~80 =2 ~40~60 =2 ~20~40 22 ~0~20 22 % 5 faRE o

A0 #E 4 TP RL 3w b 7 BlAcB 3-1:

00:00 120

01:00 |

[racin

40

20

*]y
%

g@ﬁﬂﬁ*

B3-1110247 1 pR1&»@EF5H
FAERAIRYY SRR IRl e A AL RRBRE A TER

FRNTIEEREKE TR KRR ZRERY VD & 4057 VD 2 T 54cE > %hd
A

Bk OB B FE AW Bdh o TF G i O 1968 0] 2 o 4@ 320
d oy Bl 5 B VR BV e 2 BN R) € BT B
Aelf AT EF TS N el R Y By B R BRIR P RIRG A
7 By
1 BENBEF R SBRAF- FRERPNE -
2. Fh-oFEPMTFREOEREY PP -RBREDEFERERPME -
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B2 KRB 2R 1968 sk
Bl3-2 % i 2B 1968 Hexk 1 2 2 4 »c i ]

FRETLR AR B RIR L B 0 R A B AR A
L ropEz Rl 4c®) 3-3 0 B 340 KR TP G Raop HAE G FREAT
FenBE B IR B R T R R Rl R A

3 -

120

80K 100K 120K 140K 160K 180K 200K 220K 240K

B33 W1awik- FHp2H

20

doi:10.6342/NTU202401973



gk 111 &

b
w

@ ER

00:00

01:00

Az XABEE R

MVK 4873 1.0 & FA& & g p iR i

itz. MVK 7] 5 0.92 & B8] ¢
p rﬂ@‘-% ¥ B
B Foph gt g

100K 120K 140K 160K 180K ~ 200K 220K 240K 260K 280K 300K 320K 340K 360K

B34 B 145l pTopsF

EPFRBEE RRBEL 0] FL BB 3-5-B 36> p
«g‘]%

SR EHEARR > AW TR Had iRy pRE 2

PR T X
\!x—ti“wiﬁlﬁ;\ﬁﬂ r{ﬂ\pi%’}ﬂ-iﬁﬂ

MVK#};/\%J/\%

120

80K

100K 120K 140K 160K 180K 200K 220K 240K 260K le) 300K 320K § MDK - 0
B3-5111#° fdBg PR 1wz
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3.3 W 5 A R I RIHT

331EE EH A

HiE 24w RV S AT GRE Y AAE RTFRINA EAA LB A
ﬁ;_}k.ﬁ_zé,}f@, E‘ﬁﬁéfga’#?%“@u-ig\,ﬁ’:ﬂl,ﬁb’#%"ﬂ\l{ﬂ Fv%{ k2
THRUEEEFAETIEANLIZ R YA S k2 - o

BEEREIERA G- AR ZHRFIF P oS F AR
B4 e TF;‘L;{%?]% (Input) % 2X2 e » % (Kernel ) 7% 5 2X2 it » A dE
b (Padding) % 0~ #§ (Stride) = 1 dykR™ » ¥ E & - 8 # 0)4-F 3-8
B 1838 1) e3X3 %“ﬁi&éi@l%—’r&‘i“ MF e E R R EE2X2 R
GEEAIR AR E ety ki}’?*ﬁﬂ)‘Z% Pt T oo Em s

s 1 AR TR E S 39 HESHA LT Lo BERE -

80 | 60 1|2
40 | 50 0|7
Input Kernel
80 % Kernel 60 83 Kernel 40 % Kernel 50 % Kernel
80 | 160 60 |120 80 [220(120
—1
0 |560 Ifljj 0 420 EDJ 40 | 80 ED:I 50 (1000 —— | 40 /690|520
0 (280 0 |350 0 |280|350

W3-8 HE 55 f
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