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[Abstract]

Image-to-audio (I2A) technology has recently gained significant attention in the field of artificial intelligence. However, existing
methods primarily focus on single-channel audio generation based on input images consisting of a single object, leading to issues
such as blending of sound sources and missing audio elements in images consisting of multiple objecs. To address these
limitations, we propose a novel approach for generating multi-source stereo audio from images containing multiple
sound-producing objects. We employ YOLO (You Only Look Once) to detect multiple sound-producing objects and AudioLDM
to generate distinct audio for each detected object. Subsequently, these individually generated audio sources are converted into
stereo audio based on the sizes and positions of the corresponding objects. We evaluated the proposed model on a custom-built
dataset comprising multiobject images paired with multisource audio, and it outperformed all baseline models across all metrics.
This research overcomes the limitations of current I2A technologies by effectively handling complex, multisource scenarios,

thereby advancing the field of audio generation.
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Fig. 10. Error Case in Sound Object Detection: (a)
Duplicate Sound Source Object, (b) Silent Object
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Fig. 12. Missing sound source object detection
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Table 1. Objective comparison with SOTA methods on four datasets

Datasets VGGSound Multi-VGGSound ImageHear Multi-ImageHear
Models FAD! KL CS?T FAD! KL Cs1 CsS?T CS?T
Real Audio 0.0 —0.0004 9.737 0.0 —0.0005 7.468 - -
SpecVQGAN 7.733 3.366 5.446 8.320 3.695 5.403 6.131 4.245
V2A—-Mapper 3.593 2.592 9.113 4.021 3.079 8.660 9.228 8.086
Ours 3.915 2.991 8.048 3.451 2.873 6.865 4.386 7.923
H 2. 474X Ho|EAlg &8st 2|4 RH(SOTA)e| FaA Ms dH|w
Table 2. Subjective comparison with SOTA mMethods on four datasets
Datasets Multi-VGGSound Multi-ImageHear
Models Quality 1 Relevance 1 Immersive 1 Quality 1 Relevance ! Immersive 1
Real Audio 3.689 2.878 2.929 - -
SpecVQGAN 2.407 1.929 1.888 2.467 1.862 1.892
V2A-Mapper 2.598 2.087 2.046 2.646 2.032 2.022
Ours 2.986 2.512 2.397 3.580 2.989 2.944
g 20]2.9] CS(8.660)7F AA| £.t]2.9] CS(7.468)H.t} T Astleh A3 A, ok A or] el sl Albe RE
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o} o] AlzbA AA Weks] Hel7] olele eelol e
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AR =7 welska S FRAS M Bohe
# 20 AA1E ule} o], Aot 2ElS- Quality, Relevance, A7} ek o= elsl] A7)E FAA|u g o7 T3 7Y
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