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Design and Experiment of Intelligent Feed-pushing Robot
Based on Information Fusion

ZHANG Qin REN Hailin HU Jiahui
(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract; The regular pushing of feed is an essential part of feeding process of dairy cows. Aiming at the
problem that the existing feed-pushing robots have single function, which cannot collect and transport the
feed according to the cows’ position to meet their needs, an intelligent feed-pushing robot for dairy cows
was developed. Firstly, YOLACT instance segmentation model was used to identify cows, feed, and
square rod and obtain the mask. Secondly, dynamic objects were removed at ORB —SLAM3 by using the
mask to improve the positioning accuracy, and then the real-time robot position was obtained. Thirdly,
the location of foraging cows was calculated by combining the mask, stereo camera depth image and the
robot position, and the distance between the robot and the cattle barn was calculated by using mask and
depth image with the square rod as reference. Finally, during the working process of the robot, the
distance between the robot and the cattle barn was kept unchanged, and the independent decisions were
made by the robot according to the foraging cows position and the feeding time, so as to realize the multi-
mode feeding functions of push, collect-transport and clean, so it can improve the feed utilization
efficiency and meet the free feeding needs of cows. The research and experimental results showed that on
the TUM RGB — D dataset, compared with ORB —SLAM3, the proposed algorithm can effectively reduce
the positioning error in dynamic environments; the foraging cows position calculation accuracy was
+0.1 m, and each cow can be recognized; the distance calculation accuracy between the robot and the
cattle barn was +0. 8 cm; the working mode selection accuracy was 100% ; and the algorithm running
rate was 12 {/s. The robot met the requirements of intelligent feeding of robots in complex environments.
Key words: cows; intelligent feed-pushing; robot; instance segmentation; dynamic object elimination;
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Fig. 8 Position relationship between robot and square rod
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Tab.1 Absolute trajectory error comparison results
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Tab.2 Relative displacement error comparison result

e ORB — SLAM3 AR CH
RMSE SD RMSE SD
walking — halfsphere 0.2248 0.1799 0.0259 0.0122
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Tab.3 Relative rotation error comparison result

— ORB - SLAM3 ATk
RMSE SD RMSE SD
walking — halfsphere 4.5726  3.6835 0.7591 0.3757
walking — xyz 8.2240 5.7079 0.6166 0.3759
walking — rpy 7.4323 5.2508 0.8759 0.4840
walking — static 1.7176  1.3627 0.2906 0.1305
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