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Computer Vision-Aided Beamforming for Millimeter and
Terahertz Communications
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ABSTRACT

Recent progress in sensing and computer vision has enabled the application of deep learning (DL)-based CV
technology in millimeter and terahertz beamforming. In CV-based beamforming, a pre-trained object detector is
used to acquire the channel parameter information (distance and angle) of the wireless object, using which the
BS can generate a directional beam heading toward the wireless object. In this paper, we propose a novel
beamforming technique that exploits an object detector tailored for identifying wireless objects to maximize the
beamforming gain. To develop such detector, we collected a massive vision dataset called Vision Objects for
Millimeter and Terahertz Communications (VOMTC), which consists of RGB and depth images of people
holding cell phones and laptops. Through beamforming experiments using the VOMTC test set, we show that

the proposed technique outperforms conventional beamforming techniques in terms of data rate.
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Table 1. Phone detection and localization performance
evaluated on the VOMTC Test set

Cell Phone Localization Error
Precision | Recall Azimuth Elevation
Angle (rad) | Angle (rad)
VBM 94.46 81.04 0.0804 0.0804
CVBM 94.17 76.78 0.0972 0.0973
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Fig. b. Illustration of data rate at each user position (x,y)
when the 3m-high BS located at (0,0) uses VBM
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