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Abstract: To rapidly determine the morphology of the gas diffusion layer for proton exchange membrane fuel cell
(PEMFC) and improve its fabrication process, a method of gas diffusion layer (GDL) component identification
and proportional reasoning based on a combination of pyramid scene parsing network (PSPNet) and multilayer
perceptron (MLP) is proposed. First, labeled GDL scanning electron microscope (SEM) images are input into the
neural network to obtain a feature extraction map. This map is used in the pyramid pooling module to extract both
deep and shallow features of the SEM images. Subsequently, these feature layers are input into the fully
convolutional network (FCN) module to produce a predicted image of the same size. Finally, the proportion of
pixels for each component is calculated, and the inference of component proportion is achieved by using the MLP.
The accuracy of the proposed method is 81.24%, with an accuracy of proportional reasoning reaching 88.89%
within a 5% deviation range. The proposed method can be effectively used for gas diffusion layer quality
detection, numerical reconstruction, and process improvement.

Keywords: proton exchange membrane fuel cell; gas diffusion layer preparation; scanning electron microscope;

artificial intelligence; pyramid scene parsing network; multilayer perceptron

SARY HUZ (gas diffusion layer, GDL)YE & BT F 28 # R R0 B T e B B O B3B8 2 — , R A s AL iy I
Pof RN e R CHE R AR L K. GDL H R T 4 R HE R i K R A i IR B A A TR, A5 A
43 B Lo AG K o3 A A DL TR g T SRS HUZ AL R 5 0 G v NI S e R S E R O — P
M K A~ 58 H B T 2 RO T ) P BE o PRI, S B X AR I RO 25 T AN TR A3 R oE RN B A
=X

Tk 27 4 550K B2 00 76 A S84k 5, % A0 o A [R] A4 B o 28 i 7K 70 BFE o JFL ) 48 i FH e 4 1 41 43 D00 T A 4 ok
TEREPE . XTSRS BUZ 4150300 43 [0 80, B A2 35 T T R I F 58 TAE . XSt L2 ik
& (X-ray computed tomography , XCT)J& 58 MY #UZ OW JLAI 45 0 i FH & 2 W I i Z — . Totzke 55
FIF XCTWF5 T Freudenberg H2315 KT #2646 55440 T IR B 454 . Zenyuk F&“F| 1] XCT 58 TR
R B2 B OS54 iz PERE o (HUR M ot XCT 7 ik 3R 15 19 SR Y H0UZ B3O 25 74 T8 X 43 45 A 41 43, M LA
RATH 5y el .

F1 4 ¥ % (scanning electron microscope, SEM )Jy i HH T 52 568 sUAS B AIK | W% 1 AT , 3T 41 5k 348 1 B8 A BiF 5
ZALAN O EEF ) E R Tk 2 — o 222 F B SEM K HE T AR Y 802 BUE T A, 78 7H 3880 i 8 7 1n)
BEALES INZF 4, B 2 & 0, 8 AR 5UZ OG5, DL 98 FL 45 T 8 . Simaafrookhteh 55" f SR 7 T
P 2 P T ORGSR VE (AR RE B T B 45 2R 5 SE I 25 AT AR AE 25 S, T B D DR AE T R B2 500 RN g K R Y L
BPIESANG . Zho 55508 18 55008 A B 500K 2 590 05 KGR B9 7 5 RO 2806 M Be B s e (HR: JE A B AR BE N
LR A M 2 3 DR AR B IC A0 A o BRI X T — SR R R 4R, DX 20 e 4% 1 21 48 ORG 42500 i KGR 29 A R 00, o
T ity b TR SR R O E W] DA R BU(E T AR S e AR R B T A Y i, s D S A R
Pl = P AL AR A B AR TR B o

Wit T AL R 1Y G A R L e 3B BT B T el B AR R R R R R B A T LB RHR ik
PRATER S, AT DA 37 43 50 DB AR 005 UAE R . X LR R BT — b T A Ak I 4%
(pyramid scene parsing network , PSPNet )5 £ 2 &A1 4% (multi-layer perception, MLP)" [ S AR Y 52 241 4311
S5 L HE AR B DL SEM Bl o H A B 28 A R0 [ DA R AR Ak AR R B 2H 4 B 48 43 R, S BN
SRYHBZ BB EF A RSB LB K R AL 458 53 1 22 RUBE DR R L ) A B A R T DAAE TE VA IR A T AR
P HUZ 20 53 3 A 55 AR LG A5 14 e, A B T AR B0 A R O AR RN ARORE H it BB T S A Y



86 TR K F FIR %47 %

1 7 &
1.1 FHix#fik

SCrR R R Y R T O SCJRRHT R 2 I 2 ) AR T R A A R B A A Ok A R R AE AR 1A 1 R
A4 20 A3 AR B0 R0 L G B 2 584 o ZH IR B D PSPNet 52 B, Bifi i 40 i 45 2 SE 9 iE Ay IR S, R 1715
KRGt e vE A H ) i B LI AR b B9 B T R S MILP A R I 25 AR A5 35 A L 1 ER A B A SR
I T P 2, 52 B2 43 ok LG A8 [l 0

FTFPSPNetfIPEMFCS AT BUR 4 2 HE

S4B Hopi e
SEMP J BEH AR
N7
PSPNet <~z
L
N2
PR
SHRIMLP 22 Rl 2%
[50] [100] [300]
[500] [t 000]
I
2 N7
HAHRR G N B
N2
414

E1 SEy8EHAMIRG S GEEIESR

Fig. 1 Flowchart of gas diffusion layer component identification and proportional reasoning
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Fig.3 Network training extraction process
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