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Design of vehicle sunroof control system based on
multimodal human-machine interaction
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Abstract: With the development of automotive technology, intelligent cockpits using human-machine interac-
tion techniques can provide a more comfortable experience for drivers and passengers. However, current ma-
instream human-machine interaction techniques rely on camera-based gesture recognition technology, which
involves high costs and significant computational power requirements, Therefore, this paper proposes a hu-
man-machine interaction scheme based on infrared gesture recognition and voice recognition. The infrared ges-
ture recognition scheme uses the STM32F103 as the control core, and two infrared gesture recognition meth-
ods, centralized and distributed, are designed using the APDS-9960-3. 3 RGB sensor and general infrared sen-
sors, respectively. The voice recognition scheme adopts the US516P6 pure offline voice recognition chip as the
core. A control module is built and connected to the vehicle sunroof to test the performance of each scheme. It
is verified that the designed system effectively reduces costs and computational power consumption while
maintaining the accuracy of human-machine interaction recognition. This provides a new technical path for the
development of intelligent cockpits in vehicles.
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