2018412 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %49 % B 12

doi:10.6041/j. issn. 1000-1298.2018. 12. 002

E T SR300 R EBENNBBERERCNERA

E & % #H HFE S AT kFZE K R

(LB RO K2 T2 B, BIAT 2100315 2. VL9548 AR B Al B R 5% 4% TR LIS, Fiat 210031)

T W s T AR RBESR O T4 B R A AL AR O AR 2 8, SR 5 0t SR300 TR B2 HT AL R 46 4 K ]
QIR A TAEHUHEAT IRUOL I AL o B X0 208 PR b 460 1 08 100 9 22 T I 7 5%, 7 T 38 VRl 5 rp ) T e 8 2 TG R B PO AR, S
TR 08 AT 2 /0 20 mm (9 78 B2, 0 30 45 0 2 B, AR DR T SR v AR DU 08 T R 5 RS 3 11 2 B TR B
HT 21 I Hough AL 40 20 K M HC B0 AR, HE— 20 X0 B8 g ) 300 530 R AT BR B L 25 M A e , 20 310K 36 19 B
YA 4005 B0 8 300 R T A A 680 T30 SR A = e A 5 A M R L A bR AR O i T Bl IR A A i TR Uy
FRORS B2,y st B0 T 5 A b 2R o R A s Y AR R T AR R A IR R B R R R IR E
5.57 mm  fHUR} M B ORIR2E 0 6. 3°, WUARITAY 328 47 16 8] S 206 ms , FL{ACHE 4t (9 32 17 I (8] Sy 44 ms, AT 35 2 B 465 R 4 L
NI 5K

KR : 4B EE 4 SR300 PRIEEARML; W Feor il WG a5 JRUOLI

hE4S%ES: TP317.4 XERFRIZAD : A X E 4S5 : 1000-1298(2018)12-0013-07

Portabella Mushrooms Measurement in Situ Based on
SR300 Depth Camera

WANG Ling'® XU Wei' DU Kaiwei' LU Wei'? ZHU Jiahao'! ZHANG Jun'
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. Engineering Laboratory of Modern Facility Agriculture Technology and Equipment in Jiangsu Province, Nanjing 210031, China)

Abstract; In factory-like planting pattern of Portabella mushrooms, aiming to provide working parameters
for mushroom picking robot, mushroom bed images were collected into the industrial personal computer
(IPC) to measure in situ by structured light 3D camera-SR300. For complex background of plenty of
hyphae in mushroom bed, the dynamic threshold was calculated adaptively by the mode of depth data of
soil surface combined to at least 20 mm of stipe height, and the binary image of mushroom caps were
extracted from mushroom bed background. For adhesion and quasi-circular mushrooms, the centric
coordinates and radius were detected roughly based on the 2 — 1 cyclo-Hough transform, and then the
boundaries of mushrooms were tracked, denoised and interpolated to segment adhesion mushrooms and fit
a single mushroom exactly. And the three-dimensional coordinates of the centric and the boundary points
of a single mushroom were calculated. By the coordinate system calibration of camera, the measurement
accuracy in site was verified by using a ceramic disk. The location, diameter and deviation-lean angle of
a single mushroom were calculated in world coordinate system of the camera. Field test results showed
that the maximum diameter error of a mushroom was 5.57 mm, the maximum lean angle error of a
mushroom was 6. 3°. The mean run time of a video frame was 206 ms, and the mean run time of a single
mushroom was 44 ms, which can meet the scene requirement of the mushroom picking robot.

Key words; Portabella mushroom; SR300 depth camera; background segmentation; adhesion

mushroom ; measurement in situ
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Fig.1 Video capture scenes
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Fig. 6 Verification of measurement accuracy in site
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