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Characterization, Calculation and Optimal Calibration for Rasterization in Digital
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Abstract: Because of the small space range, slow target speed, and mixed environmental elements of low-
altitude flight, the traditional latitude and longitude characterization cannot meet the requirements of low-
altitude fine management in the Smartlink environment. Therefore the digital low-altitude airspace raster
characterization metrics and optimal calibration problems are studied. Firstly, the quantitative
characterization rules of multi-dimensional low-altitude airspace structural elements are constructed from
the perspective of “point-line-plane”, the quantitative characterization method of multi-level raster in low-

altitude airspace is proposed. Then, by determining the “point-line-plane” positional relationships of
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different airspace rasters, we propose a topological relationship metric of low-altitude airspace based on the
raster intersection matrix. Finally, considering the optimization objectives of low-altitude unmanned aerial
vehicle(UAV) collision index and low-altitude raster utilization index, as well as the node-raster matching
constraints, spatial position constraints, and safety constraints of UAVs and UAVs/obstacles, we
establish a multi-dimensional performance oriented optimal calibration model for the raster granularity of
the low airspace, and evaluate the effectiveness and efficiency of the proposed method for the typical
mission scenarios of the low airspace. The validity and optimization effect of the proposed method are
verified and analyzed for typical urban low altitude flight scenarios. The experimental results show that the
proposed method can optimally configure the digital low altitude raster granularity for any low-altitude
airspace and UAV mission with acceptable UAV collision index and raster utilization index, so as to realize
the safety and high efficiency of low altitude flight activities. The research results have certain theoretical
value and application significance to support the fine management of digital low altitude airspace and the
fusion operation of heterogeneous aircraft.

Key words: low-altitude airspace; unmanned aerial vehicle (UAV); airspace rasterization; raster

characterization; raster calibration
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Fig.3 Description of the “line” type of airspace object consisting of two or more points connected by a line

“q:

AR HE A TR 9 30 20 J2 o, B 8 1) K 5 () B AL R 45 1 K] 9] B ABT, A 57 4 2R s dlon

SHMEAR WA P e R e T 5 o HAR ISk A iy

VANRS)

BE¥EA

Ak

ST A% 78 2 UL U)K AR N 5

2o
3
o

Set AL"and AB", #R 4}

(L,B,)—(L

Ser Ly

Ji R

LEY

35 R 5 A

A bR

)/ /4 Tl
33— (L

r
02

-
02s

(r)l ),(Lz,Bg )_>(L

-
01>

)1
B

By

’
0s

r
09

Ly + AL R4E (DA B

b
0=

)2

)= Cm",n")/ /K TR 2 25 0 e A A A T AL 45 91 5
Gy = 1, HAMAEFFITT R IO

4B
(2) 22 o5, 3% 1 W0 1T 7 2

MITNEN
AR AP 1, G 5T 4

.
0

’
0s

+ AR RYE A (DI Lo, 1385 — 4 (L

r
01

HhB,=B

(L,

By

7
0

L, 73 545 1R AR

62ﬁL6:

r
0

Bl fE R AR

23
ZX
o

Sl PRI BT R A% R S I B R DN 1 T A AR, ) HC gk

ZX
o

o

”»

Fig.4 Description of the “plane” class of airspace objects made by connecting multiple points
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