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Automatic Drone Flight Algorithm for Precision Agricultural
Forecasting Based on Cadastral Map
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ABSTRACT

Currently, drones are widely deployed in precision farming area. Since Korean farming land is divided into
small-sized terrains which have complicated polygon shapes, it is difficult to set up the optimal flight path. In
this paper, we present development of automatic drone flight algorithm based on the Kakao MAP and the
continuous cadastral information of the public data portal of Government 3.0 and its implementation on a drone
provided by Da-Jiang Innovations (DJI). The DIJI drone controller is based on Android and Google map.
Whereas, when we utilized the Kakao map, development of interface function was requested to support
interoperability between the two different system environments. The function was developed and proper working

of the algorithm was verified by field tests.
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Fig. 1. Pre-programmed navigation trajectory for the soil
assessment in the APM Planner open-source software.
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algorithm flight-path-automation is
input:
Points on polygon area p
output:
maximum x, y max(x, ¥)

minimum x, y min(z, y)

max(z, y) = 0
min(z, y) = 0

for each point ( z, ¥y ) in p do

1. AEAHE 7|99 SHP dlole 4
Table 1. SHP data format of continuous cadastral map

Item name Explanation
SHAPE Spatial data
PNU Unique number

LD_CPSG_CODE

Law City Code

LD_EMD_LI_CODE

Law Li Code

REGSTR_SE_CODE

Identification code

MNNM

Main Address

SLNO

Sub Address

LNM_LNDCGR_SMBOL

Lot number,
Landmark sign

SRC_OBIJECTID

Source shape ID

SRC_LD_CPSG_CODE

Source City Code

ISSU_CONFM_CODE

Issue Confirm Code

STDR_YEAR

Standard year

STDR_MT

Standard Month

ADSTRD_EMD_CODE

Address Eup,
Dong Code

Myeon,

PBLNTF_PCLND

Public land price (won
[ )

LNDCGR_CODE

Land Code

LNDCGR_CODE_NM

Land Code Name

LNDPCL_AR

Land Area(n)

PRPOS_AREA_1

Propose Area 1

PRPOS_AREA_1_NM

Propose Area Name 1

PRPOS_AREA_2

Usage area code 2

PRPOS_AREA_2_NM

Usage area code Name 2

LAD_USE_SITTN

Land use status code

LAD_USE_SITTN_NM

Land use situation

TPGRPH_HG_CODE

Terrain height code

TPGRPH_HG_CODE_NM

Terrain height (m)

TPGRPH_FRM_CODE

Terrain shape code

TPGRPH_FRM_CODE_NM

Terrain shape

ROAD_SIDE_CODE

Road Side code

ROAD_SIDE_CODE_NM

Road Side code Name

FRST_REGIST_DT

First Registration Data

if x, y great then max(z, y) do

max(x, ¥y) = T, Y

if x, y less then min(z, y) do

min(x, y) = =, Y

return max(x, y), min(z, y)
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Table 2. Reduction of the dlstance rate of the proposed
flight path method compared to the flight path using the
maximum / minimum coordinates of the polygon

Number of Cadastral Relative Flight Distance
maps (n) Reduction Rate (%)
10 22.4
20 31.5
30 33.1
40 27.4
50 25.7
Average reduction rate 28
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