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Abstract

In farmland infrastructure and agricultural machinery operations, the operating area is a key fig-
ure, especially important in agricultural machinery operations. In order to measure farmland op-
eration area in real time, improve measurement efficiency and area calculation accuracy, a Bei-
dou-based farmland area measurement device was designed, and a set of calculation method based
on the shape of the work area was proposed. The device adopts AT89S52 as the main controller,
adopts Beidou acceptance module UM220-III as the positioning module, and also includes peri-
pheral devices such as buttons, liquid crystal display and RS-232 cable. When the user holds the
measuring device for real-time measurement, the corresponding algorithm can be selected ac-
cording to different situations to calculate the area. When calculating the irregular working area,
an area calculation method with high precision and fast calculation speed is proposed. This me-
thod can identify the coarse error generated in the measurement process and improve the calcu-
lation accuracy. Through the experimental test and analysis of the measuring device, the device
can measure the area of any shape farmland, the relative measurement error is less than 8%, and
the larger the measurement area, the higher the relative accuracy of the measurement. The device
can be widely used in fine agriculture, which greatly improves the convenience of measuring the
working area of farmland.
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Figure 1. Measurement device system structure diagram
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Figure 2. Measurement device system flow chart
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Figure 4. Polygon breaks down into triangles
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Table 1. Measurement result
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Figure 7. Triangular region registration point map

7. ZAREEEMNAE

DOI: 10.12677/sea.2019.84023 193

AT TSR


https://doi.org/10.12677/sea.2019.84023

Wit 2

5.2. HENREF—TIHXRFNREERNE

REA ST AN FUN 22 3 530 S T DU BT 55 R 2 U ) o i AR o o 3t s AE VDI R A U
TER, FHRAMEL, PATRHUMAERAT I E, RS RN ELSE R S 12 AN 5 17
i E B A () E°PROM Hh, I8 58 B @ id 8847 1 AR BTSN . 35 2 W25 B 75 K A ML
REREAT 5 IR G- Hdle -

Table 2. The measuring area of the mechanical building
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