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Background

How to train GCN:

GCN: correlation matrix O 7|25 node AtO|2| "4 2 & propagate
correlation matrix 7t THX|X| %2 2t A 0| A= dataE Sl 715}7|

Data-driven matrix

Pij = P(L;|L;)
St& set Of = label pair 0| &
O{ label 0| ME 0OtLt co-occur Ot X| &HEE
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A|: ]St label pairZf noiseZt & = UL (outliers’ effect)



Implementations

Binary matrix
0, ifPy<rt noise M E I3l threshold with tau
Yo, ifPy > noise SAO{X|HA, XtAHX| oversmoothing &l= =X

Re-weighted matrix

A p/ Z%; Ay, ifi#] At210] oversmoothing =lX| =5 fixed weight value
o 7 ' . ZH . distribution O 2} weight =X
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Experiments
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Experiments

Table 1. Comparisons with state-of-the-art methods on the MS-COCO dataset. The performance of the proposed ML-GCN based on two
types of correlation matrices are reported.“Binary” denotes that we use the binary correlation matrix, cf. Eq. (7). “Re-weighted” means the
correlation matrix generated by the proposed re-weighted scheme is used, cf. Eq. (8).

Methods All Top-3
mAP | CP | CR | CFI | OP | OR | OFI || CP | CR | CFI | OP | OR | OFI
CNN-RNN [25] - - - 66.0 | 556 | 604 | 69.2 | 66.4 | 67.8
RNN-Attention [29] - - - 79.1 | 587 | 674 | 84.0 | 63.0 | 72.0
Order-Free RNN [ 1] - - - 716 | 548 | 62.1 | 742 | 62.2 | 67.7

ML-ZSL [15] - - - 74.1 | 645 | 69.0 - - -

SRN [16] 82.7 | 69.9 | 758 852 | 588 | 674 | 874 | 625 | 72.9
ResNet-101 [10] 839 | 70.8 | 76.8 84.1 | 594 | 69.7 | 89.1 | 62.8 | 73.6
Multi-Evidence [6] 852 | 72.5 | 78.4 845 | 622 | 70.6 | 89.1 | 64.3 | 74.7
ML-GCN (Binary) 83.8 | 74.2 | 78.7 849 | 61.3 | 71.2 | 88.8 | 652 | 75.2
ML-GCN (Re-weighted) 858 | 754 | 80.3 || 89.2 | 64.1 | 74.6 | 90.5 | 66.5 | 76.7

MS-COCO, VOC2007 : SOTA < Binary < Re-weighted 2 IS
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(a) Comparisons on MS-COCO. (a) Comparisons on MS-COCO.
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Ablation Studies

100 MS-COCO vocC
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All Top-3
mAP | CFIl | OF1 CF1 | OF1

i Layer

Performance(%)

i,

layer || 83.0]| 78.0 | 80.3 || 74.6 | 76.7
40 3-layer 82.11 769 | 79.7 || 73.7 | 76.2
4-layer 81.1 764 | 794 72.5 | 758
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Conclusion

Image Recognition =0F0 GCN2 H &%

ML-GCN 2 Sl Tt2st label dependenciesE 0|86l 4 d&5 £2
classifier & st& ¢t

Image retrieval 2t 0f|A{, image representation AtH|2| &0 =
E2E= A =0l

ML-GCN + K-NN algorithm vs ResNet backbone



Code Implementations

Existing code

fixed some deprecated functions (not supported by torch >0,4 version)

Data
~ data
Save COC0O2014 dataset
in directory data/coco/data —> ﬁr .
¢ annotabtions

Environment > train2014
saved conda environment file in environment.yaml

conda env create -f environment.yml --name MLGCN

{} val_anno.json

conda activate MLGCN > tmp

* Detailed guide in my github repository



Training & Testing

- Train

reweighted matrix, batch_size = 8, epochs=40 (epoch_step = 20), training time = about 1.5 day

- Test
bash demo.sh # to see test results for COC02014

- Reproduced Results

error rate all lower than 1.5% — well reproduced!

All Top-3
Methods mAP | OP | OR | OFL | CP | CR | CF1 | OP | OR | OF1 | CP | CR | CF1
ML-GCN (reweighted) | 83.0 | 85.8 | 75.4 | 80.3 | 85.1 | 72.0 | 78.0 | 90.5 | 66.5 | 76.7 | 89.2 | 64.1 | 74.6
Reproduced 83.0 | 84.7 | 76.2 | 80.2 | 84.0 | 72.8 | 78.0 | 89.8 | 66.8 | 76.6 | 88.6 | 63.9 | 74.3
Error rate [%] 0 | 13 |-11] 01|13 |-1.1] o | 08| 05| 01| 07 | 03| 04

* Error rate = expected_value - experimented_result / expected_value *100



Repository
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My Repository
https://github.com/Cheeun/ML-GCN

Original
https://github.com/Megvii-Nanjing/ML-GCN
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