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Design and implementation of an embedded automatic

plant recognition system
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Abstract: To identify plant categories based on steady characteristics of leaves with embedded techniques and
image processing technology, a system was designed and implemented based on Ubuntu 10.04, Qt Cre-
atorl.3.1, and UP-NETARM2410-S board developed by Bochuang Company. The system includes four steps:
(1) collecting leaves and taking images, (2) preprocessing images (transform them into grayscale images and
extracting the contours), (3) extracting shape features (including leaf shape, complexity, and eccentricity),
and (4) matching and recognizing the leaves. The results showed that this system can accurately recognize Ginkgo
biloba, Cinnamomum camphora, Sapindus saponaria, and plant leaves from nine other species. [Ch, 6 fig.
1 tab. 13 ref. ]
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Figure 2 System of hardware diagram
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Figure 3 Flow char to leaf image recognition
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Figure 4 Flow char of pretreatment

cvSmooth (sre_back, src_back, CV_GAUSSIAN, 3, 1, 0); //*Figub3

evCvtColor(sre_back, temp, CV_RGB2GRAY); //JKE AL

cvThreshold (temp, temp, GetThreshold(ProOfGrey), 255, CV_THRESH_TOZERO_INV);

N Aa A b B
QBRI AT # TAELE, AR, RED MY FEA g s 0 3] 7 romEng,
BUNESLIR , X FERZ MR T R A A BRI, DR A R TE%UJ:WEJ& AT UG AL BB . T
s2, ATRABEFILE Lrh A EAE, RISCIZIKERAE, SRS A . Zad 4 T OO B AR i Ak 35 LA

o W R /INFLIREE R AT BR o TR ERE R AT e B AR Y G B A — ﬁlﬂﬂf/«ﬁi AR A S B AT — E 15
UI’] HEMTZ PN o R b 0T B i R i A . X BRI DR 25 2 v i T 48 A, SR, RS T
B, T AEBRIEN . BARE RGN T s

voidContour::GetBacklmage (Ipllmage*src, Ipllmage*src_back)

{

cvCvtColor(sre, sre, CV_RGB2GRAY); //JKJE4L

Iplimage*tmp=cvCreatelmage (cvGetSize (src), IPL_DEPTH_8U, 3); /QI# L0

IplConvKernel*element=cvCreateStructuringElementEx (2, 2, 0, 0, CV_SHAPE_ELLIPSE, 0);

IIRTZ A F A IR R IEATBCAIE S 2 TR fS . AT e

cvErode(src, tmp, element, 9);

I AL R 5 A T & b 181 15

cvDilate (tmp, src_back, element, 9);
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void Contour:FindIpllmageCount ()

{

GetBacklmage (_src, src_back);

CvMemStorage *storage = cvCreateMemStorage (0); /HEHUGE E T MG A A & 0 BN 64KB

CvSeq * pcontour = 0; /& HU5S 5 1) 2 4148 41

Ipllmage *temp = cvCreatelmage (cvGetSize (sre_back ), src_back—>depth, 1);

cvSmooth (src_back, src_back, CV_GAUSSIAN, 3, 1, 0); //*Figabyg

cvCvtColor(src_back, temp, CV_RGB2GRAY); //JKJE4k

Getprobability (temp) ; /345 3R 5 {8 ) # 5F

ProBorder(temp) ; //3}1 Fhb 3

/NmageAdjust(temp, temp, 0, 0.32, 0.2, 0.58, 3.5);

cvThreshold (temp, temp, GetThreshold(ProOfGrey), 255, CV_THRESH_TOZERO_INV);

int contoursNum = 0; // % JE % &

/lint mode = CV_RETR_LIST;

int mode = CV_RETR_EXTERNAL; // $& 8 7MZ 46 )5

contoursNum = cvFindContours(temp, storage, &pcontour, sizeof(CvContour), mode, CV_CHAIN_AP-
PROX_NONE) ;

N—AEE, SR EAA, R84 5, header_size, $EHUEZ, &L )5k

CvScalar externalColor; // {4170 (0. {H

CvScalar holeColor; //IH % R

}
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Figure 5 Leaves classification and recognition
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Table 1 Characteristic value of sample leaves
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