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Fig.1 Functional block diagram of detection system
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Fig.2 Transmission spectrum of overlapped citrus leaves
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Table 1 Linear measured values of current and voltage for
sensors

FLULE Z/mA BB ECOR B A UymV B NGV EN Y
0.01 67.5 1.04
0.02 133 2.10
0.03 203 3.15
0.04 274 4.18
0.05 341 5.18
0.06 406 6.25
0.07 477 7.25
0.08 542 8.30
0.09 612 9.31
0.10 679 10.10
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Fig.4 Power fitting model of output voltage and leaves space
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Fig.6 Operation interface of detection system

3 HERERWSH

3.1 RERE

H R A ARG S5 A 5 8 I ST 35 S DU g e
FEAHIE], AN R Z AR AE AL TR (01 1 Bk 2 14 4 52
PEM o AR TR S TR RS LN H M iy P AE X Il T 4
i, ThdbAT. B 20 AR S IEEHRE RO 400 4.
3.2 REN

K 7 ME VLSRR S LA KW Fr ()0 A
TEFRHETH AR (/A& RS 1 mmX 1 mm) B, 4

THHREER AT AN A B GARIBOB IS 1 4%, A
AR D, BB R i AR
T - TR DA R A, Bk LAl (SR
LAT AR5 BB R ZE B R 2 o

F2 MEREZVNEESEIERNIRE

Table 2  Errors between measured values of LAJ and real values
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Real-time detection system for LAI of fruiter overlapped leaves
based on virtual instruments

L23%  7hu Yuqing’?, Dai Fen'*?, Li Dongdong'*?, Zhang Lijun'*?

(1.Key Laboratory of Key Technology for South Agricultural Machine and Equipment, Ministry of Education, South China Agricultural
University, Guangzhou 510642, China; 2.Mechanical Laboratory of China Agriculture Research System, Guangzhou 510642, China;

Wu Weibin'*3, Hong Tiansheng

3.College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: At present, distinguishing overlapped leaves is the difficulty of measuring LA/ (leaf area index) . In this paper,
a new method for the detection of LAI of overlapped leaves was proposed. The citrus leaves were put under the direct
parallel light and the photoelectric sensor was used to measure the transmitted light energy. The output voltage signal of
the sensor was sent into the computer through the data acquisition card. Then, the amount of overlapped layers was
determined automatically by LabVIEW software programming. The amount of overlapped layers multiplied by the area
of the sensor receiver was the area of the leaves. The total area of the leaves was the cumulative leaf area in the whole
testing process and the LA/ could be calculated. According to the experimental results, near-infrared was chosen as the
photosource and a near-infrared photoelectric sensor was designed. The short circuit current /; and /; had a good linear
relationship with the preamplifiers output voltage U; and the main output voltage Us. The significant level of R” was
p<0.05. The data acquisition experimental results showed that the absolute value of the maximum relative error between
the value of LAI calculated by this platform and the real value of LAI obtained by grid method was 14.8%, in the mode
of manual scanning. Moreover, the LA/ with distant leaves was tested in preliminary stage showing a power function
with the leaf distance significantly.

Key words: sensors, testing, optical variables measurement, leaf area index, overlapped leaves, virtual instruments



