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Research on Image Classification and Recognition of Municipal Domestic Waste Based on
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Abstract: In order to adapt to low-carbon life and achieve the purpose of classification and resource utilization of urban
garbage, it is necessary to treat urban garbage harmlessly and resource. The original manual sorting of urban garbage can
no longer meet the treatment requirements. On the one hand, manual sorting has low efficiency and accuracy; on the other
hand, garbage has a negative impact on workers’ health. Under the background of the development of artificial intelligence
and big data, the computer vision intelligent equipment is used to classify urban garbage, including glass, plastic, paper and
metal, and good results have been achieved. In particular, the successful application of deep learning computing in the field of
computer vision has improved the accuracy and efficiency of image classification, which has opened a new door for the design
of garbage image classification and recognition system using deep learning technology. The research of the subject starts
from collecting the data of municipal solid waste classification, establishing the image classification and detection data set of
municipal solid waste, and choosing the appropriate algorithm to build the image recognition model of municipal solid waste
classification, and finally designing a new image classification and identification system of municipal solid waste.

Keywords: low carbon; garbage classification; deep learning; image recognition

0=

R B R AR LR A R R G R TE R TIE,
BT EE R TER TR . T AR BRI 5
A, SECTIE S HARITHEAELRI . R, Sl AL
Py RFRE LR AT, Ak B A b
BEFTRIER S, BNEA AT HELRAE, (B0 T DRIk
PEFRER D Hm o ERERIRABTETT I L i B, (HRNT
REACEEAR 5, B2 =D BN E; Tk
KRR T AR 2., HHES RS, BEEmisE. &
ST S B AE TR R T, X MR A RYIR A AR,
TS I EREIRD A BRI TR R 2

BRIE A ST — Phid R 05 At IR EA T4 B i
LA, XML — BN Y, SENTET AOFRE N4 o

4

R RO REE R E AL, TR TARESRRI. AT
R (9 FEHGAR B AT I 5 T2 S R IR P P O 45 Fr) il
AT BT, ARTIEIRH TAE TR SRR AT
Bl BB R BI B 82051

1 ETREFINERE GRS ZR5 R 50
)
1.1 SR E GRS IR AN RS

PRCHERTRAO YR 7 A L8 2S5 IS £ o [
“HIRAYAT AU, AR — B RO A SRR
Ve . B OBLR PR A HIFBIAR IR SRR 2, R
167 . TrashNet % £ FhRIOEHRIF T2 M. B FIL
P SRR O — A AR PR A R B i
AT TR, (A R R R, oS



MEERE6E511H

ISSN: 2661-3735(Print); 2661-3743(Online)

A T B & B TR

TERL TR ES REE BT, AR Br R 45 2 Hok
TG, P e, MR A R E (I RE
AR RE
1.2 Bk B G5y KIRANE BRI 2

EFXSERA BRI IR 4 2R B T AR A R IR B
RERRIE, St aTacRR IR T T2 ©, %
PGS ST 75 TR TR 45 2R Fr iR B R i, B
YISRRIB BT «

Db G S LA TR S8, %5 R A T —Fh
FETERIENFRR PO G TR, SR R ARG5S
BT IR GRS, I N T G ER R s s
R SR . AR TR

fCx,y1) = :j:; f(Q11) + ;;_{:1 f(Q21) (1)
f(x,y,) = ;ZZ:; f(Q12) + ;2_3;11 f(Q22) (2)
) ~ 220y + 220y (5)
Yo=Y [ X —X X=Y1
f(x,y) = fi fi
() IR— (xz — Q1) + %=, (Q21)>
Y—=YV1 [ X2—X X—Y1
+—y2 —, <x2 y f(Q12) + g — %, f(sz))
(4)
_ 1 o fQ11) Q| Y2—Y
fCr,y) = (e2—x1)(2—y1) [z = 2 = 2] [f(Q21) f(sz)] y—»1
(5)

Horr, Q1= (O, y1), Qi = (x1,¥2), Q1 = (2, 1),
Q11 = (x2,¥2)-

@fTxt B A A rE bR GRSy 2RISR
SERHHRE A AT T IR .

X ARG S RS 1200 DA T
5k, WHA 1500 SREUBRERIGH TSR, (ErcEah b, #2H
— T BIE RS A Y EE R SR, A B &R
LIRS HA T, FEHIRBIRSEIRE] 85%~90%.

ST AR B G 55 FEIR GRS, ZR BT & 1Y
IR, B T FRER G Y RN g, RFRERIEE
DIRHIRSE: s RR Y B i e e =0l B0 feM vy -t/ WNbE ]
TR, BT ARG sy A B BRI TR A,
T SE BB 3R )y oG MK B ) A v 3 43 28 R P R B B
AHNER, MImTEFHRBIRER . 183CR FH—ThfeifEE
AVSEPMER RO E SRR, Sz SRS R
ERREER, mEHERN:, HmEkg AR (6)
fos B

M.(F) =0 (MLP(Angool(F)) + MLP(MaxPool(F)))

=0 (W1 (Wo(Ffwg)) + Wl(Wo(anax)))
(6)

R ANI (7) R
My (F) = o (f™7([AvgPool(F); MaxPool(F)]))
= 0 (F77([Faugs Finax]) )
(7)

BRSNS B T (M FoR, W2 EdEE T
N, BRI AR > 2B R RO AL RE D AR R
1.3 LR E &R RKIDH R G RIS
1.3.1 323/ A% 4 K320 2 ek it E R

B UG R B A& A T H P984 . BTNE
JEdm AN S VU AR R ST R G 43 2 R B . B T
e RERELA— A4S, BRI A 5
KIEER, RE G SRR OB A& G o 2 Tk AT
Wb, SRIERHEA AT P, MRS R A
R O SRR O EIG R S EE AR O SR A
S, BHERENLES ORI TR 5 25405
1.3.2 338 B A% o K17 5] £ LA

KR B R 5 2R B R B 2 — Frh I TR 2 5]
PIEGRA G, BB S T i E R, M
T By SRS HIO B G o SR B 1% A5t iEid iR
SIS GCL P, e B rh b R 2R A e, 7
idiES, EAEMTE GO ER RS A0, JFHRaS
TSR AR R 1% RS R A TSR R A
ERREFGSE A, RENSRIT-H R R A 5
oSSR BB W RI R, e & 2SRRI B R T IR B S
PRI

PSS 2R BN — kS B A 1R Bl 28 R R [ A 7R
T, R A ADS Eb i, DRSS A A —
SREG . Ffsi RS SORT &k E/F SORT EikpyELAl
T TG, MRS A R R G SR SR,
TR R A R4
1.3.3 3238 A5 4 K 204 M) £ 23X

B DL EEE R E T AP bk B R, A Y
BOREDIASS . &F. R, BEEbu RSBk TR 4
Fro TESERY TSI DS, B T R8I EG
SAIRBNNR, EFFAMEL, B T RErE s E T A,
ARG LR SRR A & AR (R, MR T 384~ Rt bl &G 5
BB TR . W% RS AT BREShIR
EGR 2R B IR AR EGR 2R GRS . Sk
EgR A RB IR S MBI T R S5HESE, EIGE AR IR
2, BB BRI B G 255 B A5,
DIRIE I RS R BT OISR B  H AR, shhri &g sy
FIRBNA TR M O RE I TR ORI, S BRI
BEEl R DDRERE TR, AR R R G A SRR
BB ZA RPN TIRE, HHEEIEE TR
W, MR SR R I B G 42, TR 4251
HiYo



MEERR6E511H

ISSN: 2661-3735(Print); 2661-3743(Online)

1.3.4 338 BG4 K70 MK 25 R 547

TEXA LG i T — BAER R s L L3 2 3%
%, F—PEBHEGYINERSE DA N, Anmd
FHGICRERINE R, FIMWTH 3 Eedsl iy A= v b r R AT
B, JRHTiRd, RERXEEEEREIASNEE, FH
ERENLES N R FERIIR 2

B DL L 4 FROR R 2880 (8T AR i B E R - 25
RIS, & IAEAR A 2B o3 AR T E R B G 5y 2
P& B ARG ARE, BIREAEE, 5T
P, AR EIBIRR IR R, X TR T E T
PR, GEAR, RIHREAR, k58, UkS
A0 it T R S R RS X P . MER BF, A
FAGCRES I T AR R AR G o I RBI I EE A TR (I

&),

90
80
70
60
50
40
30
20
10

0

B kL EieS &E
J&

| el JEeiidn
B 1 SR EGOR A ER R E
ZAagmd Slas AW T Rt 5 R a5,

MIFIFERR TR TSRy 25 R ™, ATDAE—
SRR b R IS A T AR v BRI R 43 SR IR & Y

SERELR IR MRS EE RS K o

PRI, REE P SR E G ERhe
W% 5 | A1 g, AR &b e i (E R AV E
REEE, BRGNS AR R
DU R BB R E R IS RIR A, $eFHR gz e
HERE Y. RSO TR A BT HEREROIAL, IR
SRR AN S RS R R, T (AN
BB A N AIRL o

2 &L
P 9T T H TR A ST T A e Bl R (5 4 2RI &
GERTISTEREL, BT RGBSR . EIGRIRB AR
PEAE T T M o (EREDIS s T AR T R A= B
BROIBE B B mTK, TR E R E G L
FREE N AT R G 2RB A2 GeSEE, b2
EREIR . B SRS S i, BRI R R AR
By TIERCE, FBR S RE SR, AR
KEREEHO AR I TCEAL . SRR E
SE 0k
[11  E&E, T EE— 2 LT iPhone BGAR TS S OB /> H
BRI [T IR 42 (B AR R2E01),2024,40(3):15-20.
[2] ABERE SRkaHe BRI, BL TR S ml [ A= vE R 5
Sy RIS AR5 YR 541,2020,40(3):94-100.
[3] AROT ETIRE S SRR 2K 250150314 H S S5 T4,
2022(6):34-38

FLETNH . =TS = ER DERY AR AR AR
REFRASINE, AT AR A RS
HE” , TH%S: 23YNOU06,



