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Abstract: With the rapid acceleration of population aging in China, the demand for feeding assistance among individuals with
disabilities is becoming increasingly urgent. However, current feeding robots face several limitations such as poor adaptability to
complex environments and safety concerns due to rigid structures. In this paper, a new six-degree-of-freedom feeding robot was
developed that integrates obstacle avoidance path planning and compliance control. The robotic arm was designed employing a Bi-

directional Rapidly-exploring Random Tree (Bi-RRT) algorithm to generate collision-avoidance trajectories, while inverse

e H . 2025-04-12

BEGWH: RTINS SPHLBOH H (2024K11002); [RITFRY “BEE+X" 28 LHFFEIH (20250648 YB07); [E %
I R 75, RS H (2155080000004) ;17 R AZ 1€ 2 7 rp 22 T IS P (20232202027)

YEE A 20, WA W5 . HLas AdE6 S50 . E-mail: 2230878@tongji.edu.cn

WAEVES: skay, 1, miEdZ. BoEdrm . WA 2#RIEUE 5 E. B-mail: kaizhang@tongji.edu.cn



3 FUT, S FETRERE AR LR AR f vk f R L AR SE 705

kinematics was solved using the Denavit-Hartenberg (D-H) parameter. At the control level, an impedance model-based compliance
control strategy was introduced, and its compliant behavior under sudden external forces was verified through dynamic
simulations. Prototype experiments demonstrated that the robot could effectively avoid obstacles and respond compliantly to
external interference. While the robot achieved a 100% feeding success rate with solid and semi-liquid foods, it occasionally
experienced spillage when feeding liquids due to structural limitations of the end-effector. This paper provides both a theoretical
framework and practical guidance for enhancing the safety and environmental adaptability of feeding robots. Future work will
focus on optimizing the end-effector design to further improve performance with liquid foods.

Key words: feeding robot; robotic arm; collision avoidance; compliance control
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Fig.5 Joint position relationships of the feeding robotic arm
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Tab.l D-H parameters of the feeding robotic arm

Joint a,_,/mm a;_,/deg d/mm 0/deg
1 0 -90 112 0,
2 250 180 0 0,
3 250 -180 0 05
4 0 90 80 Oy
5 0 -90 110 0
6 0 0 55 0,
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Fig.8 Simulation of obstacle avoidance path planning for the robotic arm
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Fig.9 Robotic arm under external disturbance: position control (left) vs. compliance control (right)
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porridge (center), soy milk (right)
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Tab.2 Testing results of the three types of food

Food type 1st attempt 2nd attempt 3rd attempt 4th attempt 5th attempt
Peanuts N NG NG NG NG
Porridge NG N NG N NG
Soy milk J Spill NG NG Spill
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Fig.13 Robotic arm retrieved food and delivered it to the user's mouth
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Fig.16 Compliance response of the robotic arm under external force
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