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01 LSB->MSB

Stego image
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01 LSB->MSB

10 Xl 1 — 128

2 KNl =2~ 00000001 — 1000000 (bit-sequence reverse)
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01 LSB->MSB

Cover image Stego image

Cover Image Stego Image Code pattern

Al value A Value
3 1
(0000 0011) (0000 0001)

A value
2
(0000 0010)
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01 LSB->MSB

Cover image

Cover Image

A value
2
(0000 0010)

Bit-sequence
reverse

64
(0100 0000)

Stego image

Stego Image

A value
3
(0000 0011)

Bit-sequence
reverse

192
(1100 0000)

Code pattern

A value
1
(0000 0001)
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01 LSB->MSB

Cover image

Cover Image

A value
2
(0000 0010)

Bit-sequence
reverse

64
(0100 0000)

Stego image

Stego Image

A value
3
(0000 0011)

Bit-sequence
reverse

192
(1100 0000)

Code pattern

A value
1
(0000 0001)

'

128
(1000 0000)
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03 Code

def __getitem__(self, index: int):

kind, image_name, label = self.kinds[index], self.image_names[index], self.labels[index]
image_path = f'{TRAIN_DATA_ROOT_PATH}/{kind}/{image_name}'.replace('\\', '/"')

image = cv2.imread(image_path, cv2.IMREAD_COLOR)

image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB).astype(np.float32)

for idx, key in enumerate(imagel:,:,0]):
for idxx, value in enumerate(key):

value = int('{:08b}'.format(int(value)) [::
imagel[:,:,0] [idx] [idxx] = value
image = imagel:,:,0]

image /= 255.0
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01 EfficientNet b2

Model Top-1 Acc. Top-5 Acc. || #Params Ratio-to-EfficientNet || #FLOPs Ratio-to-EfficientNet
EfficientNet-B0 77.1% 93.3% 5.3M 1x 0.39B 1x
ResNet-50 (He et al., 2016) 76.0% 93.0% 26M 4.9x 4.1B 11x
DenseNet-169 (Huang et al., 2017) 76.2% 93.2% 14M 2.6x 3.5B 8.9x
EfficientNet-B1 79.1% 94.4 % 7.8M Ix 0.70B 1x
ResNet-152 (He et al., 2016) 77.8% 93.8% 60M 7.6x 11B 16x
DenseNet-264 (Huang et al., 2017) 77.9% 93.9% 34M 4.3x 6.0B 8.6x
Inception-v3 (Szegedy et al., 2016) 78.8% 94.4% 24M 3.0x 5.7B 8.1x
Xception (Chollet, 2017) 79.0% 94.5% 23M 3.0x 8.4B 12x
EfficientNet-B2 80.1% 94.9 % 9.2M Ix 1.0B 1x
Inception-v4 (Szegedy et al., 2017) 80.0% 95.0% 48M 5.2x 13B 13x
Inception-resnet-v2 (Szegedy et al., 2017) 80.1% 95.1% S6M 6.1x 13B 13x
EfficientNet-B3 81.6% 95.7 % 12M Ix 1.8B 1x
ResNeXt-101 (Xie et al., 2017) 80.9% 95.6% 84M 7.0x 32B 18x
PolyNet (Zhang et al., 2017) 81.3% 95.8% 92M 7.7X 35B 19x
EfficientNet-B4 82.9% 96.4 % 19M Ix 4.2B 1x
SENet (Hu et al., 2018) 82.7% 96.2% 146M 7.7X 42B 10x
NASNet-A (Zoph et al., 2018) 82.7% 96.2% 8OM 4.7x 24B 5.7x
AmoebaNet-A (Real et al., 2019) 82.8% 96.1% 87TM 4.6x 23B 5.5x
PNASNet (Liu et al., 2018) 82.9% 96.2% 86M 4.5x 23B 6.0x
EfficientNet-B5 83.6% 96.7 % 30M Ix 9.9B 1x
AmoebaNet-C (Cubuk et al., 2019) 83.5% 96.5% 155M 5.2x 41B 4.1x
EfficientNet-B6 84.0% 96.8 % 43M Ix 19B 1x
EfficientNet-B7 84.3% 97.0% 66 M 1x 37B 1x
GPipe (Huang et al., 2018) 84.3% 97.0% 557TM 8.4x - -

We omit ensemble and multi-crop models (Hu et al., 2018), or models pretrained on 3.5B Instagram images (Mahajan et al., 2018).





Model name

tf efficinetnet b2 ns

Ir de-4
Batch Size 16
Train Valid 90:10
Dropout 20%
Optimizer AdamW
e e . .t P P . e . . . o . e +
| NVIDIA-S5MI 478.82.81 Driver Version: 478.82.01 CUDA Version: 11.4 |
| --—— . ————r e ———— +
| GPU MName Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap| Memory=Usage | GPU-Util Compute M. |
| | | MIG M. |
| @ Tesla P1@@-PCIE... Off | 000000P0:00:04.8 OTT | B |
| N/JA  34C F@ 25W / 258W | @MiB / 16288MiB | B3 Default |
| | | N/A |
Fm——————— e et — Fm———————— e +
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Train 90% Valid 10%

# Validation

Epoch: [2/2][50/250]
Epoch: [2/2][100/250]
Epoch: [2/2][150/250]
Epoch: [2/2][200/250]

e Public Test ACC
baseline 40 85
EfficientNetB2_only red 15 97
EfficientNetB2_Isb_msb_red 2 100
Time 0.026 (0.124) Data 0.002 (0.097) Loss 0.0001 (0.0000) Accuracy 100.0000 (100.0000)
Time 0.024 (0.110) Data 0.001 (0.084) Loss 0.0000 (0.0001) Accuracy 100.0000 (100.0000)
Time 0.025 (0.104) Data 0.001 (0.078) Loss 0.0000 (0.0006) Accuracy 100.0000 (100.0000)
Time 0.025 (0.101) Data 0.001 (0.076) Loss 0.0000 (0.0005) Accuracy 100.0000 (100.0000)
Time 0.227 (0.102) Data 0.198 (0.076) Loss 0.0000 (0.0004) Accuracy 100.0000 (100.0000)

Epoch: [2/2][250/250]
val acc : 100.0
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