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Abstract

The robot has a wide range of application prospects, to solve the increasingly serious environ-
mental pollution and resource waste problems, can solve in the complex environment manual op-
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eration difficult to achieve automation, precision, intelligent problems. The balance robot has the
functions of autonomous positioning, autonomous movement, autonomous obstacle avoidance,
garbage, garbage grab and handling, path planning and so on. Using the external computing power
platform, the garbage model is constructed through the neural network, the feature points are
calculated, and the garbage model is packaged into the embedded Al computing device (TX2). The
corresponding model is solved through TX2, and the object model is more accurate visual recogni-
tion. At the same time, the corresponding program is designed to make each task of the robot safe
and feasible. And the robot can change direction in a narrow environment. A visual recognition
camera is added to recognize garbage and place it in a designated position. Secondly, the robot
adds a mechanial claw, which can grasp and place large volumes of garbage. The chassis of the ro-
bot uses STM32 as the main control chip, which can quickly reflect and obtain feedback data such
as motor and steering gear. Moreover, PID algorithm is applied for control, and thr control para-
meters are dynamically adjusted according to the target trajectory and current error, Distance
sensors are installed around the robot to automatically avoid obstacles, and the positioning wheel
is equipped below to monitor the robott’s position in real time, so that it can respond in time if
problems occur.
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Figure 1. Control flowchart
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Figure 2. Hardware connection diagram
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Figure 3. Software implementation diagram
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Figure 6. Accuracy iteration curve
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Table 1. Accuracy of GCNet model ablation experiment (unit: %)

F2 1. GCNet B HRLSLIN AERRZE (AL %)

Fs [ACELea271 AR Jot AR HoAth b3 SRR
1 95.81 96.45 98.11 97.85 97.06
2 94.23 90.42 93.21 90.39 92.09
3 93.75 90.61 92.46 87.24 91.02
4 89.75 90.06 87.42 86.22 88.36

AR5 e R FEina% 2 Fio, i mT WA SCHIEE ) GCNet BT By mf R i, AE &K
B IAS T B R R, YA SO B LR AR AR R S LA 78 20 SR B T A R T R 2 SRR
fik, AEH A5 R HED .

Table 2. Comparison of accuracy of different model experiments
2. NEHEBI LI ERRERRTEE
A EIEL e2'3 A ERHLIR JE AR B FoAt bz I IR AR
GCNet 95.81 96.45 98.11 97.85 97.06
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TrashNet 92.78 93.24 93.06 91.56 92.66
CaffeNet 90.53 89.19 93.81 87.43 90.24
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