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Fig.1 Main process of multi-leaf area measurement method (GCCA)
based on geometric correction with rectangular box
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Table2 Measurement results comparison of different methods under the condition of vertical taking pictures
o ARFRARIS: Photoshop 72 K58 R EL GCCA ¥
HEAY mm® T RYmm? TR % i Y mm? FAXPR2E/% M AYmm® AR %
al 290 287.05 -1.02 294 1.38 292.51 0.52
KFET a2 301 298.03 -0.99 308 2.33 302.47 0.49
a3 340 335.52 -1.32 332 -2.35 342.81 0.83
a4 269 266.53 -0.92 273 -1.49 271.58 0.96
bl 1670 1653.36 -1.00 1703 1.98 1683.71 0.82
. b2 2501 2477.06 -0.96 2460 -1.64 2521.1 0.80
AR
b3 3226 3219.48 -0.20 3285 1.83 3242.06 0.50
b4 1645 1629.75 -0.93 1740 5.78 1657.8 0.78
cl 2443 2438.93 -0.17 2601 6.47 2453.71 0.44
STt c2 2264 2260.59 -0.15 2198 -2.92 227524 0.50
c3 3538 3503.49 -0.98 3233 -8.62 3546.02 0.23
c4 2433 2431.41 -0.07 2696 10.81 2456.47 0.96

T a RoKFEN, b BRI, ¢ RORTERM, aiv biv ci 43 WRRE i ikEG P Rk R

COLIEN= 9] U S H LT A

£3 TRFEABIERTAR A EZMHERMELERXTLL

Table 3 Comparison measurement results of different methods under the condition of taking pictures in different directions

it ABFRATIS Photoshop 7 GCCA %
T A Y/mm? T A Y/mm? FHART A2 /% T A Y/mm? HART /%
EI3E 289.41 -0.55 291.78 0.27
_ I 279.49 -3.96 292.33 0.46
JKFEN 291
A7) ey 273.99 -5.85 291.29 0.10
o 1 2% 280.53 -3.60 294.61 1.24
PEH 1794.56 -0.85 1820.28 0.57
E 1] 1784.38 -1.42 1817.79 0.86
LA R 1810
il ey 1779.22 -1.70 1824.11 0.78
bopEa4 1766.64 -2.40 1819.47 0.52
EI3E 2401.56 -1.29 2443 34 0.42
I 2613.01 2.54 2462.81 1.23
EyING 2433
il ey 2368.70 -2.64 2448 .48 0.64
o 1 2% 2410.45 -0.93 2449.02 0.66

x4 BEBOREXEFHTHERNEREMES T RITLL

Table 4 Stability analysis and comparison of area measurement under the condition of oblique distortion of digital image

A Ty TR AT 24 /mm? FiifE 2% /mm? A5 RHL
_ Photoshop R 280.855 6.384 0.023
IK T

GCCA 7% 292.503 1.468 0.005
) Photoshop S 1781.200 11.612 0.007

A B )
GCCA ¥ 1820.413 2.674 0.001
Photoshop R 2448.430 111.180 0.045

B\ i
GCCA 7% 2450.913 2.674 0.001
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Multi-leaf area measurement method based on geometric correction with
rectangular box

Chen Taotao?, Chi Daocai'®, Liang Qian®
(1. Water Conservancy Institute, Shenyang Agricultural University, Shenyang 110866, China; 2. Rice Research Institute, Shenyang

Agricultural University, Shenyang 110866, China)

Abstract: In order to solve limitations of both leaf-by-leaf measurement and oblique distortion of digital image, this
paper presents a multi-leaf area measurement method based on geometric correction with rectangular box (GCCA for
short). The method extracts rectangle box using Hough transform, carries out geometric rectification, and enables
Multi-leaf simultaneous measurement using connecting regions scan. At the same time this method is carried out by
Visual Basic 2010 programming, and be compared with grid method, length-width method and Photoshop method
respectively. Experimental results indicate that the GCCA method is a high stability method with great relevance to grid
method and a broad applicable scope. Inheriting the advantages of digital photography image processing method, the
GCCA method is also a rapid method for measurement of plant leaf area and its measurement speed increases as the
number of leaves increases in a single image. Compilation of the software can eliminate the influence of human factors,
and greatly improve the interactivity and versatility of leaf area measurement. GCCA method can be both applied to
indoor and non-destructive measurement outdoor, providing a practical new approach for leaf area measurement.

Key words: measurements, image processing, geometry, leaf area, programming, connecting regions scan



