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Abstract: Food image recognition plays a crucial role in food safety monitoring, nutritional analysis, and
dietary recommendation systems. However, the diversity, complexity, and external factors such as lighting

conditions pose numerous difficulties and challenges to the recognition task. In order to address these issues,
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this paper proposed a food image classification algorithm based on improved MobileNetV3-Large. Firstly,

building upon the pre-trained MobileNetV3-Large model, the PReLu activation function and NAM attention

mechanism were introduced to enhance the model's focus on key features by capturing non-local

dependencies in images. Subsequently, a multi-task loss function was incorporated to further improve the

classification performance by simultaneously optimizing multiple related tasks. Finally, the TrivialAugment

data augmentation technique was employed to enhance the model's generalization ability by expanding the

scale and diversity of the training dataset. Experimental results demonstrated that through these

improvements, the model's accuracy on the Food-101 dataset increased from 66.9% to 84.2%, demonstrating

the effectiveness of the proposed approach.

Key words: MobileNetV3-Large; NAM attention mechanism; PReLu activation function; TrivialAugment
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Fig.1 MobileNetV3 block structure
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Table 1 Basic Structure of the NAM-MobileNetV3 Model
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224%224x3 Conv2d 2 Hwish -
112x112x16 Bneck 3x3/1 PReLU -
112x112x16 Bneck 3x3/2 PReLU -

56x56x24 Bneck 3x3/1 PReLU —
56x56x24 Bneck 5%x5/2 PReLU SE
28x28x40 Bneck 5%5/1 PReLU SE
28x28x40 Bneck 5x5/1 PReLU SE
28x28x40 Bneck 3x3/2 Hwish -
14x14x80 Bneck 3x3/1 Hwish -
14x14x80 Bneck 3x3/1 Hwish —
14x14x80 Bneck 3x3/1 Hwish -
14x14x80 Bneck 3x3/1 Hwish NAM
14x14x112 Bneck 3x3/1 Hwish NAM
14x14x112 Bneck 5x5/2 Hwish NAM
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Fig.2 PReLu image
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YA R FEN 0227, HEHLZ T, A NAM &
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G FEE 0.183, ILAMJFEIA MobileNetV3
FEARME S T B RAERET RN 66.9%, #H1K%K
4 0.968.
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Table 2 Experimental results of model comparison
under different attention mechanisms

TR B IR R % IRt 2 %
MobileNetV3 66.9 0.968
CBAM-MobileNetV3 82.1 0.224
SA-MobileNetV3 82.0 0.227
NAM-MobileNetV3 82.7 0.183
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Fig.5 Model structure NAM-MobileNetV3
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€=l j=l
Ho, m AURBERIPENAE, nfURESHUE, 2
K A REA S, o FRERTEASFEAR G i Hh 4t
JE, RS sy 1,
Loss =0.7L(x,y) + 0.3MSEloss(m,n)
2.4 TA HHEIERE
Trivial Augment ( TA ) J&—F H T EUGZ 55
RESRITEE BRI R AR 1B — R 8 ]
BRSO, DI SR AR 2R, AR
TIRZACRE ST, I3 m R T PG 19 5
PEo TA Ty A4 — RIVEA R RG24, W
BEFLELSY | K805 . GRSl AR 4
e 6 s, eNTE—ERE LuUE T GRS
WL, TRV ORAE T IR A SCR RS, AT ek
BREARNLE EIR Gy AT 55 rh i P RE R L

A (5)

6 TA HiEGERBIE
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Table 3 Results of model comparison experiment on
Food-101 dataset

LY WERI%/% Top3-acc/% Top5-ace/%
MobileNetV3-Large 66.90 81.4 86.4
ResNet50 74.89 88.2 92.0
ViT 76.10 89.2 92.6
Swin transformer 77.41 89.7 93.0
CBAM-InceptionV3 82.01 91.8 94.6
NAM-MobileNetV3(ours) 84.20 92.9 95.4

MobileNetV3-Large™ . ResNet50!"! | ViT!'*! | Swin
transformer!'™ D) & %% & 1 2% S WL 9 CBAM-
InceptionV 3! VAR AT X L 5286
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WS T s A iR . SE5A IR
CBAM-InceptionV3 £ & ( H & & #E i K N
82.01% ) AL, NAM-MobileNetV3 JEFLH T 3%
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11 % Fl Top-5 WEHH K /7 1Hi , NAM-MobileNetV3
TS, BIAE T 92.9%F 95.4%, A
£ MobileNetV3-Large b, NAM-MobileNetV3
O ERR SRR TE T 17.3%, k%] T 84.2%, 34
E T HAE Y 0 AT 55 L i R R 1

BEAh, BT B UE R 7 L BE S, NAM-
MobileNetV3 if7E CUB-200 %flifE b ikfr 15z
5, UG T 82%IM R, Top-3 HEHHZR K 93.3%,
Top-5 UEHA RN 95.9% ., XL 25 FEKB,
NAM-MobileNetV3 FEEY 3 BAEFS R T W
FIPEREIL S, BUE T TR IR A R, R
T HAERAE R B A AR ER I BT R R
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AN, il Grad-CAM B3EM ) ol ks
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Fig.8 Visual comparison of class activated heatmaps based
on Grad CAM
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R4 Food-101 HIEEREHAMIBAR
Table 4 Ablation experiment results of the model on
the Food-101 dataset

RAERIE  WIE UI%

AT .
B ME% IR
MobileNetV3-Large 152 66.9 0.968
NAM-MobileNetV3 154 827  0.183
NAM-MobileNetV3-Z1E 4 i 2k 142 832  0.134
NAM-MobileNetV3- £ T 45 i 4 - 159 24 0201

Hodf i

YU A3 ST 55 A3 T L RS MobileNetV3-
Large BR800 e it o ;X BE 254 1 5 | At —20 56
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F &P BE

4 258

EEXT B IR 53 AT 55 P A E R SR 2R e 2
FEVE R BOM DLAERR IR . 2838 i TR B2 B 7T RE
BPERERAL . BERNZ AL RE 1A FR LA SR —AT: 555
I AT ER ) 2 R0 5 B AR 8, 2
T—FEEF it MobileNetV3-Large E¥)5rKH
2 NAM-MobileNetV3, NAM-MobileNetV3 &7k
1E MobileNetV3-Large F3EAE -, 51 A NAM &
JIHLHIFD PReLu ST AL, {154 Y BE 6% 1 42 4]
B EHE R AR OC R, QTR BICHEARAE, AT
PEE T B A R R HERE 38, A, iR
FHZAT: 555 2% eR BT A5 45 Y R 6% [W] i (L 1k 221> AH
KRS, AR EEFENRFERR, =& TEY
EUR I R B MR A G v, B e, i Al 1
SRECRY R T AR WA 2R, i TR
RIERZALRE )] . 45 R 3R], NAM-MobileNetV3 f5
RITE Food-101 a8t R IS 18 ny 37t
A& FJRIG AU MobileNetV3-Large A, = ifi
WSS T 17.3%, K37 84.2%. 4 LATIA,
NAM-MobileNetV3 FIETEAF A YIRS Ir 26455
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