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Equipped with Depth Ranging Technology and Intelligent
Wake-up Autonomous Mobile Follow-up Nursing Work Vehicle
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Abstract

This work fully integrates the themes of smart home healthcare and
unmanned vehicle applications. With the outbreak of the COVID-19
pandemic, the healthcare system has been overloaded, leading to
a shortage of medical personnel. Healthcare professionals are
facing increasingly heavy workloads. This work is designed to
address this issue by creating an autonomously moving nursing
cart equipped with depth estimation and intelligent wake-up
technologies. The goal is to replace the traditional manually operated
nursing carts in hospitals and assist healthcare professionals,
thereby reducing their burden and stress, and improving the issue
of healthcare workforce shortage.

Considering the cost of mass production, implementation, and
subsequent maintenance in practical applications, this work adopts
a cost-effective approach by using low-cost RGB cameras combined
with depth estimation algorithms instead of high-specification and
high-priced depth cameras (RGBD cameras). The system runs on
embedded hardware devices provided by Nvidia, eliminating the
need for high-performance hardware equipment. This significantly
reduces the difficulty of practical application and allows for
widespread use in hospitals and clinics in the future. It aims to
improve the healthcare workforce shortage and create intelligent,
technological, and safe care services by combining the latest
technology advancements to enhance the working environment
for medical caregivers in Taiwan.

This work combines depth estimation technology with real-time
tracking algorithms, along with intelligent voice recognition
commands and motor control, to design an autonomously moving
nursing cart that can automatically follow and provide depth
estimation and object recognition. The system design of the nursing
cart consists of three main parts: intelligent voice recognition, depth
estimation technology, tracking algorithms, and motor control.
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When the system starts running, it first activates the intelligent
voice recognition module to determine if the wake-up word is
detected. To achieve better customization of the autonomously
moving nursing cart, we use speech-to-text algorithms. If the
wake-up word is detected, the system sends control signals to the
controller based on the direction of the sound source, causing the
autonomously moving nursing cart to face the wake-up caller. The
RGB camera on the autonomously moving nursing cart captures
the results and selects the follow target (healthcare professional)
based on the obtained data. Then, the tracking algorithm is
executed, utilizing Siamese Networks to extract the target template
and the depth features of the entire frame for calculating the
feature vector distance. The system searches for the nearest target,
allowing it to accurately track the desired target's position in
real-time under complex conditions. In conjunction with the depth
estimation algorithm, the system obtains depth information to
accurately follow and maintain distance from the target.

Fig.2 System tracking bounding box and depth estimation map.
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