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Adaptive grid fast assignment method for gravity anomaly of
skip-gliding trajectory

WANG Shunhong, DAI Chenchao, LI Jian, YANG Qisong
(College of Operational Support, Rocket Force University of Engineering, Xi'an 710025, China)

Abstract; In order to achieve fast assignment of gravity anomaly for skip-gliding trajectory in hypersonic speed, an adaptive grid assignment
model was proposed, and the generalized extension approximation algorithm was optimized based on the inverse distance weighting theory, the
approximation error of the model was analyzed as well. The space of the assignment model was divided at two levels. The first level grid was divided
according to the standard ballistic airspace, and the second level adaptive grid was built online according to the actual trajectory of the missile.
According to the data of the first level grid nodes, the data of the second level grid nodes were calculated by optimized generalized extension
approximation algorithm. Finally, the gravity anomaly value of the actual ballistic points was calculated by interpolation algorithm within the second
level grid. The simulation results show that the approximation accuracy of the optimized generalized extension adaptive grid model is higher than that
of the general assignment method under the grid with same size. Under the same precision, the maximum grid length of the assignment model is
larger than the general assignment method, which can the number of grid division and the amount of data stored on the missile. For the different
gliding direction and gliding distance of the jump gliding trajectory, the drop point deviation corresponding to the gravity anomaly approximation
error less than 5 m. On the premise of satisfying the calculation speed, this assignment model improves the accuracy of the traditional assignment
method and reduces the amount of storage on the missile, and has a certain value of engineering application.
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Tab.3  Comparison of approximation accuracy of different assignment methods m/s’
T HWahs o RFER/MA PSS ONIE] PHRZE PRifERR2E

T, 11.497 35E -5 12.655 34E -5 0.234 10E -5 5.245 68E -5
I X AR E T, 11.131 54E -5 12.317 28E -5 0.252 63E -5 7.637 59E -5
T, 9.940 80E -5 11.384 44E -5 0.885 63E -5 6.256 39E -5
T, 11.524 74E -5 12.649 76E -5 0.135 75E -5 4.536 57TE -5
R AR &1L R T, 10.972 64E -5 12.291 75E -5 0.293 65E -5 5.352 42E -5
T, 10.027 87E -5 11.112 65E -5 0.254 67E -5 5.525 67E -5
T, 11.527 35E -5 12.674 12E -5 0.183 86E -5 4.963 25E -5

Y AEH
[T H B T, 11.131 54E -5 12.317 28E -5 0.253 47E -5 7.002 31E -5

L e
T, 9.815 60E -5 11.245 31E -5 0.453 87E -5 5.963 32E -5
T, 11.556 81E -5 12.597 17E -5 0.035 44E -5 4.014 43E -5
. Y 7

MZ@CJLXLTE T, 11.030 85E -5 12.243 10E -5 0.064 57E -5 4.667 12E -5

B P A% A (D
T, 10.083 42E -5 11.074 02E -5 0.052 77E -5 5.048 96E -5

FRGET SCIEH B 38 I A& AH LA BT T B, 28T A
JEHE .

Z 8RN G 1 AR F 2 H TS
g1 017 SEEME IE, NI A T IR It A
T2 N7 DA 1 T 15 2 o) I % i 22 1) R DN, A
MR ZE R 1.225 4 m, N M fR2E K 4.338 2 m' ™,
4.3 BEFHEESN

S At B RN S BRITAR R A3 K/ IN LA A
K, PEORIEE A JE I RTER T, ooas Rl 2 8Ok,
I 5 2 A B O A B B /D PR R R A

YRR Tk /D 5 Sz, B TTAS ) 438 )N, D) i R
TS ER R 22 | DT 5001 A7 R o

W PR 43 A E S TR, AT L % — i
T SCRE A R AR AR )T SCIE AR B 38 N P A A
T 3 3 8 AN /) P A ) RN, 3l 3 i
IR 7 5 B R BE o 6 4 Ry DU A% /N T TR
(BRI B 28 %07 12 25 B RABL DA SR 25 . 819 3
N =7 T AR 1R 2 B XA KN AR AR I I,
WItHHA Ly =100 km, 22K AL =50 km, e K 4%
WK L, =500 km,

®4 FRBTEKNTEENEEFELLR

Tab.4  Comparison of algorithm approximation accuracy on different grid sizes m/s’
. T SCHE A8 ST PUA)™ SCHESH A 18 1 P s A
LISl FNAN Psh5| o3 - -
200 15 25 R AEL bRz 2 X1 2 e R AEL bRz
T, 12.655 34E -5 5.245 68E -5 12.597 17E -5 4.014 43E -5
100 km T, 12.317 28E -5 7.637 S9E -5 12.243 10E -5 4.667 12E -5
T, 11.384 44E -5 6.256 39E -5 11.074 02E -5 5.048 96E -5
T, 15.242 56E -5 6.573 14E -5 16.214 61E -5 5.257 11E -5
200 km T, 16.762 35E -5 7.923 43E -5 16.243 54E -5 6.469 17E -5
T, 12.423 56E -5 7.559 94E -5 14.424 53E -5 6.320 36E -5
T, 20.243 57E -5 6.882 36E -5 21.12 74E -5 6.075 23E -5
300 km T, 19.571 35E -5 9.752 35E -5 19.24 33E -5 8.219 12E -5
T, 19.734 13E -5 9.875 63E -5 18.54 75E -5 8.201 36E -5
T, 21.575 33E -5 9.721 34E -5 21.24 38E -5 7.275 54E -5
400 km T, 22.243 89E -5 10.20 31E -5 22.24 79E -5 9.214 53E -5
T, 21.273 42E -5 11.15 23E -5 22.24 36E -5 9.124 57E -5
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Fig.9 Variation of standard error with the size of the grid
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Fig. 10 Drop point deviation corresponding to the
gravity anomaly approximation error under

different gliding distance
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