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101  Carry out image capture, according to a preset plant part, on a plant sample image, so as to obtain a plant
~. 103 sample sub-image corresponding to the preset plant part
102  Carry out resolution preprocessing on the plant sample sub-image to obtain a plant sample sub-image
of a preset resolution
103  Respectively carry out, according to a first preset number of times and a second preset number of times,
sampling with replacement on the plant sample sub-images of a pre-set resolution, sc as
to obtain a training sample set and test samples
104 Use the training sample set to train a MobileNetV2 lightweight convolutional neural network model until
the rate of success of a trained model recognizing the test sample set is greater than or
equal to a preset rate of success
Receive a plant image to be recognized, and recognize, by using the trained model, the type of the
plant image to be recognized

(57) Abstract: Disclosed are a plant image recognition method and apparatus based on a neural network model, and a storage medium,
and a computer device. The method comprises; carrying out image capture, according to a preset plant part, on a plant sample image, so
as to obtain a plant sample sub-image corresponding to the preset plant part, carrying out resolution preprocessing on the plant sample
sub-image to obtain a plant sample sub-image of a preset resolution; respectively carrying out, according to a first preset number of
times and a second preset number of times, sampling with replacement on the plant sample sub-images of a pre-set resolution, so as
to obtain a training sample set and test samples; using the training sample set to train a MobileNetV2 lightweight convolutional neural
network until the rate of success of a trained model recognizing the test sample set is greater than or equal to a preset rate of success;
and receiving a plant image to be recognized, and recognizing, by using the trained model, the type of the plant image to be recognized.
The present application facilitates improving the efficiency of recognizing the type of a plant, thus saving on labor costs.
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A 69 A A 1A% He B IR A S BRI AL S, AN E éﬁﬁ?é’l \77'%#%*']“!’ M AR B

EABAERAE AT B 69 IR A 25 R A AR A R e - KR, KW IiFay R0 B
T gk A HARFIRE AT AT H A LR85 F 8 xiiﬂ‘ﬂ“é’] BIAR, St il ad At AR st
AT AR BLAL 2L ABR B AR 69 AR 43 B TR imku, W%ﬁﬁﬁﬁiﬁﬁﬁ it — 5 694
o T AR A KGR AR E, B APIFa s 2R TURRESS RS LER, T&AF
a5 4% Ao fE o

Tay, HEAHB 1 TR EREI, KPFRAEPRE T —F AT AP W LA A
ﬁ%@%%¢J EE, WwRIT, ZEIOKE: HARGARE R 41, BASHFELIE
A 42, BEREZ S AR A3, BA D GA R 44, BRI FIAE R 45,
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ARG RIAE S 41, BT AR A BR L8B3 34T BAR AR, 5 5]
5 XA A AL 3T 2 a9 AR A AR AT AR

BARD PRI 42, BT A0 AT BT ERLE, F2 5 —HRS
PR AR AR

MAR R 2R A3, ATHEES —FRRE A F RS, 2 A RS #5618
Yo AT BARSAT A AW 69 dh A%, 1F 2 A AR AR AR, A, F—FREK

T H R

ALY AL e 44, BT A RO SR A SR 1 5 MobileNetV2 428 28 K A4V 2 1 254 A
HE | FAF B AR AR R IR AR A FERT REF TR F

BRIR AR S 45, B TR A 69t dh B4R, 5] B 9 4547 6948 2 3t 4500 ) a9 184k
B AR ) Ak K FEAT IR A

BRKGHEABRP, B4R, FoTRSRERTRESHE: HAPHEL
AR 42, BREde: HARM R T A2, AR R 422,

HAERFET 421, AT HEEDHFATERGHERT RS #E, WM
ABAZBATIERAF AT, 152U #F F a9 AF A B AR

MASRAFE T 422, AT HEDHFATERGSHE DT IR #E, WM
ARBRATIFRAFRE, 529 FE O HMAF AR,

BRARG R RAG TR, w84 PR, ZEELEHE: RGB A2 — Lk 46,

RGB 182 — L 3k 46, M TXHMAF AT BHREIT O HERALE, FEREALHE
A AT ERZE, B RGB A —AE AKX, RS ANEGHEMERTER
G EANEE 56 RGB AA# /72 — 432, RGB A — A XA

X X X
— R _ G _ B
yR_ » yG_ » yB_ ’

xR max xG max

Bmax

H P, xr. X6 X8 DA A RA GG TR 9 9 F GG AR AT B B 69— E R4S R,
G. Bi#iB a9 5218, yr. yo. yB AN 5 xr. xov xg X RO E RET LR EH
R. G, Bl 690 F1H, Xrmax~ XGmax~ XBmax 2" A1 A R A 69 TR 55 9 F 694 AT B &
¥AR., G, Bifii L8R K218,

HARZ AR 43, BARRTH A RGB 1R )2 — LA 326 69 TR o #F F 090 4% AT
B, &I HH AR AR RS

BEAAGRERAZE P, B 475, BAR R AR 45, BAKa 5. BEAIE T 451,
B A2 % B ALY T 452, B8 RGB AE )2 — 0% T 453, BARIRAE T 454, iRA 4 %t
H ¥ 7T 455,

PR #F F LY T 451, AT AIBIE] AR A 69484 BAR b E BN R AL 4 34
TEEBIR, 535 IRAEY a3 L 69 IR A 6 M T AR
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B 3 3 7T 452, BT FRANGHES T RRRT OB ERALIE, MEFIRHGHE
T B G HR Bk HE

B2 RGB {8 )2 —4L % 7T 453, B -F#:88 RGB 1)z — L& 3N X, 5 53 1R 5 69 44
T BR 69 5 MEE & 69 RGB 1A 17102 — L4t 22 ;

B2 17 A 3 5T 454, BT RGB 1412 — &L 38 )5 69 R 7 69 440 T BAZ M N £ 01 445
BRI (53] 5 4R A A T B 69 R A 4 R

LR EE R H T 455, AT EFIRHEAAILOFE A, WK B AR GHEDTER
ﬁﬂ%ﬂ% L AR R B iR ) 69 A Al AR 69 1R A 4 R
EIRIRHE AL O B A, NERB L S ANFHED I 5 AR E, %488
69 IR A 25 R AT KAt o, R EIAFIR A 69 AR 69 IR A 48 K

Eﬂ%%&ﬂ%?¢ 4o B 4 PR, ARAL| GAER 44, BAREO I F AN GE T
441, AR Y| 4% T 442,

FRBIGET A4, AT ARG R, BRI A R BT

R DR T 442, BT D45 698 RR 31N HRAE K& 69 &R 2h BT R
ﬁ,M%Mﬁ 5 R, FHEBEIKRGHRILE S RH%S m%ﬁﬁﬁéwﬁé A A2 7]
MR AR E R ERTRET AR EA AL,

A ER RGBT, BEARM, BAG RSO R EEN S3 EEARE. 1 BiiLE
AR BAERE, Bb, 3 EEAMREQFERKEREG 1 EHMANE, 1T ER, |
B B, BB ERSANOIES BERE, 53 BEAMREMEIREINA 3:3,

TR, A iF R IR0 — A AL T A2 W AR a9 A IR 69 IR A E B AT
BREDREFEAG IR FEAE, TUEER 1482 P Ef#E, ERREHRA,

AT Lk B 1 BT 7 ik, ARG, KPP iFREBERE T —H it EAT R FHIA,
H BT ENT RS, BAFAAEBZRATHEIAT Tk AHEMERESR B
%%uﬁ%%hgﬁ@%&ﬁ 133 5 Prik I AR 3T B G A AE KT AR ST RTR
AR T BARHAT PR E, [FERERSHRGHEMFEARAT RS, #BE—FIRK
FoFo  ZIRIRRE, AT R TRIR 5 9 B A AR AT BR ST A AR A A AR, A5 2]
BAER R EAF AL, AP, ﬁg%fﬁumﬁk%ﬁg%;ﬁumﬁ H) R BT i 9 2%
A K% ) % MobileNetV2 222 B A FRATE WA A | A £ D] 4T 6942 A IR 5] BT K XA A
%%ﬁ%ik%i%%ﬁuﬁwi,&&ﬁw%%ﬁ%@%,%%mﬁkm%ﬁ%ﬁﬂﬂ
BT £ A iR A 69 M Al AR 69 Fr R AT IR A

AF LB 1 PG kfod B 3 A TAYE R &R A 640 AR 6918 A 32 B 69 5%
Hdpl, R iFRapERe T —MAt ARG RAEME, B S5 PT, w kg
O LB A, BHE 2. REBEGHS 42 L5 TARAE SR Lia 7694 AT 8248
L, R BEE 42 Ao TS 41 M B ALK 43 LATR A RS 41 AT AL B 0 52 AL

&% Eﬁ%ﬁ$@%i&%wuﬁ%%hgﬁ@%&m 13 %) B P ik 1A A 3045 3
i%ﬁ%#$%@@,ﬁﬁkﬁ%ﬁ$%@%k DHEMAE, FEFRSHFEGED
HAFERMR; BRE TR A F TR, DA FT £ FL o 28 R 0940 A KT B
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RAT A9 AR AR R AT L MR AR A R A A B R T REF T HRATF; BAF R GES B
B, AR BT R D ZRAF 698 A 2t i R AR A B9 AR A B % 69 AF R 4T IR A

AT X ARG, KW iEehH K F5 ET A = i XA B, 584~ %
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SR EF— G MRS CTURANAATEN, RHPE, RAERLEREF) BITARF
BENRHG A Tk, BIEA L RAET KNG RE, KAROGERARTAFENLT
% B) AR P 35 5T CAE B B e ol B 6938 B AR AER 6 69 T KXOR B AL, AT LAl T AR A SR BLAR IR
5 XA AT B G AT R E, STEBRMF R AR AT B IT o R ML
AR 9 T TG GO AE AT AR A O SRAR A SR AR AL, A A A
Y 5 A SR 5t 48 B2 69 MobileNetV2 & 247 2 W & AR A 3470 45, 485 9] 45 )5 69458 AL 303K
AR GGIR B AR B R B TR R B AGAR A, AT T LR 456 69 A St AT 69 45 1R A 69
B GsK, RIS L, APFSIAARRPIRER LB GHEARA R SH AT

AL EAark, ST AA B3RV 406 69EE A 6945 301X & T 09 AR A4 AR, SETAL A
SPAE A Ay K ATIR A, REG THLH LR KE, TAHTATRE,

FABHEARAARTAEBHE AL - NMRFEHGZOTER, RO IAAL
%K*& ?ﬁ$¢ ERT LR . KB AAR TURME G TP L B PR 5T
VA4 BB 52 FRAHITHOHR T HEAGFTOEE Y, LT AT HETRAETRE T R%E
ﬁ%%%fAi§¢%§¢ LR R R A I A — AR e, T Ll — 3 A
DR E AT A

ERERKPFFFRMATHE, TRERESZTORS . AENFHRAH KPiFag L
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HEA A AT BAR

st A AR AR KT BAR AT PR LR, FE TR SRR T B,

B F —FOR R E e F ZFRR I, 5 RIS TR TR 5 R AT ER TR
AE W IR, FR UG AR ANEAAALR, P, RS —FURRM R T ArE S ZFR
KE

) B B i 9] SR AE A ZE 91 25 MobileNetV2 528 4% £ A4t 2 MR A A )| 5476548
AR AT R M KA R AR FE KT RF T HRIEARAEF;

FAAFIRA 69 AE A BAR, A B P iR 9 SR 4T 694 B 3 it o8 A 1R A B AR 4 B AR 09 A R it
iR 5.

2. MBRA B K | TR F ik, RAIEAET, PTEA B AT AR E ) %
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AR TR RAE AL, BBIIRF ST 3 A AR B #1790 2%

U 456 09 P R AR AR R P R MR AR A S 0 AR 2 B T AT TR R 2, N FEAK AT i
RS S B, R B IEIRE 69T 5 5] B U S0 5T £ A F 20| 456 69 T AR AV IR 3 T
MR AR R AER T RFT AR RSFER L,

3. ARBHAIER | TR 677, RIEAT, PTERA G NELEMOIBRR DY
S3EAEME, 1 BREAR 1 EEaRIERE, P, 53 BEAREQHERAERY 1 A
NEL VTASREAMZE R, 1 Bid &, FMRAMER A 0463 EERE, 53 EEAMR
BB A 353,

4, HFRARERK 1 £33 PHE—TATRG T, BHFEAET, AN EMAMELRT
PR BT P R E, FEITUR P EOHMHFATEE, Bhass:

AT RAR AR AT AR A9 5 P B KT AT AR 095 5, N 2t P sl AR M A A AR 24T
RALFE, F2 PR RS 9 F 0 A AR

AT RAR AR AT AR A9 5 98 B T AT TR 98 5, M 3t A sk AR A AR A R AT T
RALFE, (3B PR #F F 00 A AR

5. MAEAA B K 4 BTk ey ik, RAIEET, Pkt pT A AAE AT B ARt
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# B RGB 1A )7 — L4 3 X, PR TR 0 A R e K F R A MR & 509
RGB 15:# 472 — 4L & 22, Pk RGB A7 — LA 3B/ X 6L 46

X X X
__™r __*%c __ %
Yr = » Yo = » Vg = ’

xR max xG max xB max

HF, xr. X6y xB 98K RA GG PTR IR 5 PR G R T BB AT — R E R
R, G. BB a5 21, yr. yo. Y8 A A 5 xr. x6. xg M a9 & E&id )z —a
#EM R, G, BB A5 EMA, XRmaxs XGmaxs XBmax 251 AR A 49 BT TR 5 9% 5 694840
HAFTEBEY AR, G, Billid L&R K5 E14;

I i 4 BB 3 — TR M e 5 ZFRKR A, 2 AU B iR TR 0 #F B 09 AR A AT R it
TR AE B IE, FEIGHEARANRAE AR, BRI
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AR AR AT AR AT A R B GG A A, 1T B D] A R S Ao XA R AR
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TR AR E] 694518 B 69 A 40 AR L 4 BT AR TR AR AR 02 47 AR AR, 13 2] 5 PT K TR
BAE A2 3T 2 69 AR A 69 AR A T AR ;

st BT AR B 69 AL A T AR AT 9 9F B UL 22, LR BT R AR A 69 AL A T AR 69 5 9%
B EIA IR P FE

B PTE RGB AL )3 — b 3L X, BT AriR Al 6944 T B AR 69 & /MR & 569 RGB
{47 )3 — R 22

F RGB {812 — A4k 225 69 P af A5 1R 3 694 T AR N £ PR D AT 69 A, 43
B 5 PR AR A 69 AR T B B AR A2 R

% T TR AR M 302 O3 — A, WK 5 Araf AR 31 694840 T IR 3 &2 69 3R 31 45 RAE A
PR A5 IR ) 69 M B R 69 IR A28 R

FE PRI IAL O35 B A, W HE BB L APk A 30 AL 3 R 69 TR E, *F
% NA8 R 69 BT R IR B 48 R AT A K Aot S, 13 B AT R AR 5 69 I 5 69 IR 51 45 R

A TAYZE RSB AGHES BARGIRAEE, AN EET,
A RARAR AR e, AT AR R B B3 I A A0 AT B ARIR, 153 5
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I iR TR AR A A5 A 2 69 AR A A R AR

HAD P FEL IR, MFM T AT BT o #F R A, 72 RS #
SRR N

HARFE AR, ATHRBE —FHRREAF IR, 2 B PrEFR 5 95 569
AR AT AR B AT A A S B FAE, A B GAE A A XA A, R, TR H — TR
RECK TPk 5 R 3L

AP GRAE e, AT B BT D) 2R K ) 25 MobileNetV2 2% 48 B AR47 22 | 5438
A, B E IR IR R AT M AR A A R B R T R F TR F

BER IR A B, Bl T353R A 694840 TR, FF A B P it 1) 2547 694 B 33 BT s 4590 )
a9 A A B 1% a9 A R AT IR A

O, MABAIZK B ATEMEE, AMIEAT, MTEBEAN SR, BAalE:

F— A AT, TR R AT O SRAR A, B IR IR S 5] o A R AR A AT 0 4%

F AR YNGR T, BT 5D GG 69 PR AR AL IR B BT R KRR R SR 4G Ak 3 F T AT iR
TR RIDE, W ERPT AT TR, B EREORILE )RR ENGEMAEARDE E
D 455 69 P B AR AL IR B BT R XA A R 6 s ) B K F RF T AL MR F A4 1k

10, ARFERANRK 8 Tk by B, HAFIEA T, AT A 09 I 25 4540 QL 361 OR B0
53 BEBE. 1 B EVAR 1 BeEEE, AP, 53 EEREQEBRAEEN 1 EW
NEL VTR S, 1 Bt &, HFNRAMERS A O3 AERE, 53 BER
B BRI A 353,

11, RBRAIELS £ 10 PHE—AMEGEE, ANELET, MEFLASHELR
B, AAkeLEs:

HAEREEL, ATEMEAMERTERGSPEXTHEM LS #E, Watpr
HAL AR R R BEAT e RAF IR, 43 B AT TR 9 9% 5 09484 AF R AR

A RAFE L, AT EEAAMAE AT BRGSPEDNTHEML S #E, Wtpr
HAL AR R B BAT IR AR IR, 47 B AT TR 9 9 69 A K AR .

12, HAEAAZR 11 TR EE, AR EAT, MAEBLOIE:

RGB f8.J2 — At e, ATt At dn i A5 BAR S AT 0 9 R AL, 133k 5 #F
RO AE R T RS Z 5, #8B RGB L2 — AN X, AR Lo A F 694 A
T EAR 69 B AR FE 569 RGB {17 )2 — LA 38, Frig RGB {82 — L& X @45

Xr Xg Xp

Yr = y Yo = y» V= ,

xR max xG max xB max
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HF, xr. X\ xB 9 A K RA 6 PTR IR 5P R GHAE R T BB B — 1R E R
R, G. BB a5 21, yr. yo. Y8 A A 5 xr. x6. xg M a9 & E&id )z —a
G R, Gy BiBi#E M5 1, Xrmaxs XGmaxs XBmax 241 AR A 69 FT L TR 595 & 69 440
HAFTEBEY AR, G, Billid L&R K5 E14;

PR R R s e, AR THBH A A$ oA, 5 5% RGB 14
Ja — AL 3L )5 69 PR TR 50 #F F 00 LA A AT IR 4T 0 200 69 2 A 15 B D SR A A S Ao
DUREW S N

13, MAEACA] B K 12 AT AR E, R4 a T, Praf b 304 462 R IR T 1A
THE—FRLEA: MR, AT, A E

14, HAEAAZ R 13 TR E, R4 Ea T, PR BABRAR R, BAeHE:

BAZ o #F F A5 T, BT AR H K 3] 69 H iR A 69 KAk B A% b 4 BEPT iR TR AL A0 3142 i

FRARARIR, 1535 PR AR S AL S B 69 4518 ) 69 A4 T B4R

B3 T, BT AT AR 3 64 T AR 4T 0 $F B FRAL B, VAR AT AR )
Ay A T BAR 69 9 3 F B AT A TR 9 B — 2

B RGB 1)z — L ¥ T, AT BATE RGB AT — ALK, AT AR A 6
T BAR 6 BB & 569 RGB {8317 13 —fL 4L 72

BAZIR A T, T4 RGB A 12 — LA 385 69 P R AR 5 69 40 F BAR S N £ P14
AT RA R | 1358 5 Pr R iR A 69 A T BAR ST 2 69 R A 45 £

WAL R E T, AT EEIGAR ML 0.3 —A, W5 Pk R A 6944 T
P 3 B 69 T8 A 28 R AR R P £ AR A 69 A4 I 1R 69 IR A 45 VAR

FE PRI IAL O35 B A, W HE BB L APk A 30 AL 3 R 69 TR E, *F
% NA8 R 69 BT R IR B 48 R AT A K Aot S, 13 B AT R AR 5 69 I 5 69 IR 51 45 R

R AT R MR, £ EABA T ENT S, B EAT, kS
HUET 33 45 A pUA T8 B AT B SR BLAR T AY 2 W AR A a9 AR A BAR B9 IR B T ik, B4

TR B R B A b e B SRR AR A A5 3 4T BRI, 13 8] 5 AT T A SR 3 B2 64
A AT AR

ST R A AR AT BAR AT O PE R AL, B TR o PR AR KT AL

3 B — PR R B e IR A, 9 B3 PR TR 0 #F R AR AR AT BAR AT R
A EFAE, 1T B DGR R AN R AL, P, MRS —FORRBKRT AL R
RE

F B AT R D] 25 HF K SR U] 2% MobileNetV2 $2 % BB RAY 2 RE&BR A A £ ) 454F64E
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16, ARAEACAI K 15 PRk 6yt FAT R AR, RAFIEAT, Pt AT 3848
AR A8 T 25 BT B 5% L AT I A R P R D SR A R R U] 25 MobileNetV2 4 & 4 4 ARA0 2 F) 4
A, B E | SR AR AR A PR M XA AR R B KT RF T HRARF, ARE.4E:

AR TR RAE AL, BBIIRF ST 3 A AR B #1790 2%

U 456 09 P R AR AR R P R MR AR A S 0 AR 2 B T AT TR R 2, N FEAK AT i
RS S B, R B IEIRE 69T 5 5] B U S0 5T £ A F 20| 456 69 T AR AV IR 3 T
MR AR R AER T RFT AR RSFER L,

17, ARAEACAT K 15 PRk 6ot FAT R AR, RAFIERT, Pt AT 848
AR A8 T 25 BT B 5% L AT I A R P R D SR A R R U] 25 MobileNetV2 4 & 4 4 ARA0 2 F) 4
A, B E | SR AR AR A PR M XA AR R B KT RF T HRARF, ARE.4E:

AR TR RAE AL, BBIIRF ST 3 A AR B #1790 2%

U 456 09 P R AR AR R P R MR AR A S 0 AR 2 B T AT TR R 2, N FEAK AT i
RS S B, R B IEIRE 69T 5 5] B U S0 5T £ A F 20| 456 69 T AR AV IR 3 T
MR AR R AER T RFT AR RSFER L,

18, —#F i bk &, OEHMNNR. REBREHBELBANR EHTELESE Lig
eyt AT 454, L IEE T, ATk &L 28 35 $AT PR AZ B 0 SR LA A% 25 ) AR AL 64
HA BAL IR A 7 ik, B4

FEAE AR AR A% b d R IRk AE A 304 AR AT, 13 2] 5 BT ik TR AR A P AL 3 2 69
HEA A AT BAR

st A AR AR KT BAR AT PR LR, FE TR SRR T B,

BB —FR R B A 5 ZFROR B, 5 B PT i SR 50 98 B 69 AT AR AT R
AE W IR, FR UG AR ANEAAALR, P, RS —FURRM R T ArE S ZFR
KE

) B B i ) SR AE A ZE 91 25 MobileNetV2 528 4% £ AnAiv 2 MR A )| 5476548
AR AT AR M AR RO RAFERTRE TR LRI,

FAAFIRA 69 AE A BAR, A B P iR 9 SR 4T 694 B 3 it o8 A 1R A B AR 4 B AR 09 A R it
iR 5.

19, ARIEACA] K 18 Pk a3t HALR %, HAFIEAT, AT 38 & AT Pkt
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AR T D SRAE AR SE, PR FRIL SR 3] BT PR A S AT D Sk

U 456 09 P R AR AR R P R MR AR A S 0 AR 2 B T AT TR R 2, N FEAK AT i
RS S B, R B IEIRE 69T 5 5] B U S0 5T £ A F 20| 456 69 T AR AV IR 3 T
MR AR R AER T RFT AR RSFER L,
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