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SpecEmbedding: a deep learning based embedding approach for compound identification

XIONG Peng, ZHENG Haoran
School of Computer Science and Technology, University of Science and Technology of China, Hefei 230027, China

Abstract: To address the heterogeneity of mass spectra caused by the structural diversity of compounds and variations in
experimental conditions, a novel representation method named SpecEmbedding is proposed to enhance the comparability
between mass spectra. SpecEmbedding integrates sinusoidal embedding and supervised contrastive learning strategy, aiming
to transform high-dimensional and complex mass spectra into low-dimensional vector representations. This approach is
trained and evaluated on the public GNPS dataset, with comparion performed against mainstream methods. Experimental
results show that SpecEmbedding achieves a Top-1 hit rate of 84.38% on the test set, representing a 6.3% improvement over
CLERMS, the current state-of-the-art method. These findings demonstrate that SpecEmbedding significantly improves the

comparability between mass spectra while effectively enhancing accuracy and robustness of compound identification tasks.
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Table 2 Hit rates of compound identification on the test set (%)
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Top-1 Top-2 Top-3 Top-5

DIRES

Top-10

Binned Cosine 67.97 71.37 74.30 77.41 80.69
Modified Cosine ~ 45.86 50.02 52.88 56.00 60.85
Spec2Vec 74.08 76.69 78.55 80.88 83.50
Ms2DeepScore 62.77 67.80 70.89 74.57 78.90
CLERMS 78.08 83.31 85.89 88.32 91.18
SpecEmbedding 84.38 86.83 88.56 89.79 91.31

®3 MWAKE LU AMEERN B ERER(%)

Table 3 Recall rates of compound identification on the test set (%)

FE RS
Top-1 Top-2 Top-3 Top-5

Jrik:
Top-10

Binned Cosine 20.51 25.81 29.34 33.61 38.39
Modified Cosine  12.56 15.82 17.87 20.26 23.79
Spec2Vec 22.48 28.12 32.19 36.94 42.18
Ms2DeepScore 18.16 23.40 26.87 31.16 36.48
CLERMS 24.75 33.66 39.92 47.26 57.63

SpecEmbedding 27.36 36.86 43.90 51.56 61.45
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Figure 3 Comprehensive evaluation results of SpecEmbedding model on the test set
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