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Abstract

In the context of the gradual promotion of waste separation policies, a large number of auxiliary
artificial intelligence products for the waste separation process have emerged, supported by intel-
ligent technology. This paper compares the current situation of waste classification at home and
abroad, and addresses the current problems of comprehensive national policy on domestic waste
classification, the technical limitations of waste classification in the collection process and the low
investment in the research and development of waste removal and treatment. By summarising
and analysing the relevant literature at home and abroad, a computer vision-based waste recogni-
tion and sorting system is designed for green environmental protection, and the application of ar-
tificial intelligence in the field of waste classification is analysed, and a computer vision sorting
technology solution using OpenCV to implement the background difference algorithm and the
YOLOv3 algorithm is constructed. The system can effectively improve the time and path of waste
removal, reduce the workload of manual waste removal and recycling, reduce the labour cost of
waste removal, and provide a powerful aid to intelligent waste recycling and classification.
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Figure 1. Diagram of waste sorting by artificial intelligence
1. AL S TR LN RER
THREMIM I H AR 2 2@ AL 4% 2% 2] HiR(ML, machine learning) Tensorflow &, %k B EIME, gk
WA SR U IO RRAE, IR IBURAE SR AE I ZREE AR, ISR 5E B R BN UG R [18], BJE R
AR, SR BEFERR . HERRE R R H R, BRI RS

5.2. HRENMARSERRSGR

J7% KM OpenCV LI FESHL, WE 2 WAERIPIR, Hemlitsk i ARG, 3R &
X HLREAT threshold FALHT —MEALALEE, IR B EI BB R ES TR RES R, N T RIERR
5L, 83d morphologyEx R i Fl ATia S8 5 PGURFAE, E B GSRIUETZAE, JFARIEFE TEHEAL KR H #5
SERL, A RIO #BY, K HAREBIALTE, S ARSIl 1 78K N 8] P9 T BRI RT3 22 00 SR R B IR Pk
WCHBRREA, i H bR 3RBGE .

HIE

(B E5EE EER | EEw

=l

Figure 2. Background difference algorithm flowchart
E 2. jbE%ﬁﬁ/ﬁ/mﬁil

J7 % K H YOLOV3 832, %7 Tensorflow FEA ) YOLOV3 #i4!, ZJ:T YOLOvI Al YOLOv2
PR ARSI 36 HE AT B A 04k, W 2% A Darknet-53 FORER 45K . Darknet-53 FH3EREFAAI T 1 x 1. 3 %3
MAGRUZA 1 PR SR, BAERUZE G E0ER—1 BN ZM LeakyReLU 2. W1 3, MK
TR/ 256 % 256 B, o 3RAF TN A =/ NRFAE /2 RSP RN 8 x 84 16 x 164 32 x 32, dlidiX
TSR 77 3R] DA e /AR PR W0 R TSR 22 (0 I, iR 2R, KA R] PR ARRAE R A 0 B B 4
;. KR B AR .
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Type Filters Size QOutput
Convolutional 32 3x3  256x256
Convolutional 64 3x3/2 128x128 Convolutional
Convolutional 32 1x1
1x [ Convolutional 64 3x3 Conzd | | BN || LeakRelu
Residual 128x128 Layer Layer Layer
Convolutional 128 3x3/2 64x64
Convolutional 64 1x1
2x | Convolutional 128 3x3
Residual 64x64
Convolutional 256 3x3/2 32x32
Convolutional 128 1x1 Residual
8x | Convolutional 256 3x3
Residual 32x32
Convolutional 512 3x3/2 16%x16 Add
Convolutional 256 1x1
8x | Convolutional 512 3x3
Residual 16x16 Convolutional N Convolutional v
Convolutional 1024 3x3/2 _ 8x8 (1x1) (8x3)
Convolutional 512 1x1
4x | Convolutional 1024 3x3
Residual 8x8
Avgpool Global
Connected 1000
Softmax

Figure 3. Darknet-53 network structure diagram
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Figure 4. Litter picker drone structure design
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