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Abstract

The nuclear magnetic resonance( NMR) imaging was proposed to detect the subtle bruises on fruits.

Chinese pears were selected as the experimental object. The nuclear magnetic resonance images of pears

were acquired by horizontal scanning mode. Image processing, which included auto thresh segmentation,

morphologic operation and boundary extraction was finished by Matlab software. At last the corner

detection was used to determine whether the pear had subtle bruises. Experimental results showed that

detecting subtle bruises on fruits with NMR technique was feasible. The accuracy of detection for subtle

bruises and other pears was 92. 1% and 100% , respectively.

Key words Chinese pear, Nuclear magnetic resonance imaging, Noninvasive inspection, Corner

detection
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Fig. 1 Relation curve between compress load and

displacement of Chinese pears

2.2 REEEFMAE

I P H 4 GE 1. 5T B 4% i L 4% 71 35
B I K RTE 6 h 5 AT, o T 42 i R Ak
R G AR W L SR BT B T, R I B 4
LR A G S, 6 SRR — Al AT S .
V8T E A2 E) (TR ) L[] 3% B[] (TE) B A~ 250, 1%
VA A LASEEE T AR AR (T2 JnACR AR ¥k 5O AL
AR5 o FERAII U TR RN R BE R, T2 A &4
ST 6 G ] e S, Wk IO AN AR T T A s TR]
Koo TE 2 EMG AL B RTHE T, R A T2 JInAUS S X
W8 B 2 Ff 458 4% A0E A 7 A I

A% s FE A AR 5 K 14 R 5 T 7T LA B A AR AT
R R AE B IF HA] DL ) B A # 2% 0R E (h
7 ) A REAR T CRERTIED ) A V0 A 1615 1l AL R Ak
T V1 14 % G b et HR T LR e T A 2 RS A 3 O vk
AT A2 B 2%, r it AR A B [ 25 45 HL R R T
PG T 5 451 4 1) AR )2 85 EE e HR T 22, AR B ) A
R, Rt SR Sl bR T8 T2 A A% R A6 i B
. KB SENT YR EE N 3 mm, Y]
F ] #4 0.2 mm, TR Jy 2 500 s, TE 2 91.4 s, 1%
K/NN 512 x 512, FLA5BK LY F ER 207 8, 4
P05 M5 38 i, IE 5 R 151 1, w4 18 i .

3 HBERSESW

3.1 EfgimaE

AR BB B AL AT Matlab BPF AR 36 141 £
oy E S XA 5 SR )5 R 6 A )2 D) )
FHARIC, xR JZ U i R BEAT Otsu B E 73 ), 15
Pl (EACE R (& 2b) o B AL )5 R AL 5 15
S KR — BUCH AN 2, SR P T 3 T 4 R AE AR A
UK IE 51 5K EWRFE, A5 X5k o AR
Ak B A 20 5 P T A S R B 2R A A



% 8 1

KSR S BT IR IR AR 1K R R BRI 109

AT RHIE GRS 4R U — B L BRI
FEJe B R AN S AR 2 B W 2e FIE 2d Jros
IKCR A B 2o 8 HU AT T, I ik 4R B BRI 5 1 Bk I
FRAE o O T RE A% (o e fRIeA0 A ok s 1 1A 15 8 R i % 3
LA, Sext —AE A BUR AT I 3 A (1] 2e) , fil
BRIGTEOR B 1 5l o SR R I K i A2
B, e B 1 AT IH A ol A ] B 2 0k
Fr3R05E , PR AT LLHEBR U 4 16145 b SR A% 5 A 4
SFRY T, 0 H ARG AR AR IR AT DLOR B (18] 2g) o B
Ja RS iy it — AR B S (18] 2h) o B A
AL B K R D) R ARG A R R A TR
KRB UI R HE 5 I I LU0 o R X — F B R
FEALRFAL , AT U 7K R 75 A R i A

(b) (©)

()

(e) ® (@

P2 T AL At o AIE £ TR Y P A B AR

Fig.2 Image processing of slight bruise feature

extraction for Chinese pears
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Fig.3 Corner detection of fruits slice image
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