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Geographical Space Distance Calculation Algorithm Based on
Three Time Polynomial Fitting Trigonometric Function

Li Xuejia', Feng Hongqi', Mei Yu', Zhao Yuning’
(1. School of information science & Engineering, Changzhou 213000, China;
2. Nanjing Gulou Hospital, Nanjing 210000, China)
Abstract: With the rapid development of mobile Internet technology, the existing APP provides a very user-friendly operation, the user
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can make a selection of businesses, APP default option “smart sort”, “from me recently. ” These two options, the system will calculate the
current position of the user and the distance between the various businesses. This is a large number of computing distance of the scene is very
consumption of resources, in accordance with the current statistical data 100 W data when the delay will reach 140 ms. And with the growth
of data, the performance of the server is worrying. At present, the method of calculating the space distance is to use Lucene algorithm to cal-
culate, but the cost is relatively large, and is not conducive to the user one eye, the paper presents a method based on the three polynomial

fitting trigonometric function optimization algorithm to calculate the space distance, the accuracy and speed of the distance from the two as-

pects of the original method. Finally. the advantages of the optimization algorithm are summarized
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BLER A (1) = 4 A8 A
Xa = Rcos (wa)cos (ja)
A = |Ya = Rcos(wa)sin(ja)
Za = Rsin (wa)
Xb = Rcos (wbh)cos (jb)
B = |Yb = Rcos(wh)sin(jb)
Zb = Rsin(wh)
2) R AB Z[E WK .
AB* = (Xa — Xb)* + (Ya —Yb)* + (Za — Zb)* =. ..
2R* (1 — cos(wa ) cos(wh)cos(jb — ja) —
sin(wa ) sin(wh))
3) Kiif AOB:
AB* = AO* + BO* — 2A0 X BOCos(AAOB)
AB* — AO* — BO? __AB?

COS(AA()B) - W =1 2R2

4) AB #IRHK
AB = Rarccos(cos(wa)cos(wh) — cos(ja — jb) +
sin(wa ) sin(wh))
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public static double distHaversineRAD (double latl, doub-
le lonl, double lat2, double lon2) {

double hsinX = Math. sin ( (lonl — lon2) * 0.5);

double hsinY = Math. sin ( (latl — lat2) * 0.5)

double h = hsinY * hsinY +

(Math. cos (latl) * Math.cos (lat2) =x
hsinX) ;

return 2 * Math. atan2 (Math. sqrt (h), Math. sqrt (1
— h)) % 63670003

}
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public static double distanceSimplify ( double latl,
double lat2, double Ing2, double[ ] a) {

double dx = Ingl — Ing2; // &P 241(E

double dy = latl — lat2; // ZhifF 251l

double b = (latl + lat2) / 2.0; // F¥ 4

double Lx = toRadians(dx) * 6367000. 0 x Math. cos(toRadians
(b))s // ZRVGHEE

double Ly = 6367000. 0 * toRadians(dy); // F§dtIEE

return Math. sqrt(Lx * Lx -+ Ly % Ly); // J 1 B4 488 X £ B
BARIHR B
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weightedObservedPoints. add(weightedObservedPoint) ;

}

return polynomialCurveFitter. fit(weightedObservedPoints) ;

y

public static double distanceSimplifyMore(double latl, double Ingl,
double lat2, double Ing2, double[ ] a) {

/D) TR 3 A B

double dx = Ingl — /] G

double dy = latl — lat2; // 4 28

double b = (latl + lat2) / 2.0; // V&5

//2) SRR VG I ] PR RN e b O ) PR
VO B R = B 20000

double Lx = (a[3] ¥ bxbxb + a[2] % bxb +a[l] * b+ a
[0]) * toRadians(dx) * 6367000.0; // % V4iH 5

double Ly = 6367000. 0 % toRadians(dy); // F§tFE &

//3) V-1 9 AR T X i B 9 2 =0 3 S R

return Math. sqrt(Lx * Lx + Ly % Ly);
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public static double[ ] trainPolyFit(int degree, int Length) {
PolynomialCurveFitter polynomialCurveFitter = PolynomialCurve-

Fitter. create(degree) ;
double minLat = 10. 05 // & f AL 4
double maxLat = 60. 05 / /7 & i & £ B

double interv = (maxLat — minLat) / (double)Length;

List << WeightedObservedPoint > weightedObservedPoints = new
ArrayList<WeightedObservedPoint™> () ;

for(inti = 0; i << Length; i++) {

WeightedObservedPoint weightedObservedPoint = new Weight-

edObservedPoint(1, minLat + (double)i * interv, Math. cos(toRadians
[CRIF

}

D AL
AT A AL 75 3% Y distanceSimplifyMore, lucene A9 J7 i
W] distHaversineRAD, F % f& 76 A [ R F 4~ 7 3% 9 4 22

L
T4 BERANA L
. distanceSimplifyMore | distHaversineRAD |24 5]
032 A%t . . .
£ Ok )
(39.941,116. 45)
140. 0242769266660 | 140.02851671981400 | 0.0
(39.94, 116.451)
(39.96, 116.45)
4804. 113098854450 | 4804.421153907680 | 0.3
(39.94, 116.40)
(39.96, 116.45)
72438.90919479560 | 72444.54071519510 | 5.6
(39.94, 117. 30)
(39.26, 115.25)
263516. 676171262 |263508.55921886700| 8.1
(41.04, 117.30)

AIEREERRE EWEILEAREZ, ETARRE L
A 3 KW R, 7EHE i R BN 72 F 2R {UA 5.6 m k51,
TE 264 TRAWAA 8. 1 KX, B Iz L b i i K B he i 2
AT R T K

2) PEREEILE -

%5 2 @ o R E s A Y
& i ] (ms)
Sw 0.1
10w 0.4
100w 4

3 =MARAXEE

TEREERT, 3

Jo g SCEE TP BT ER B 3 Ry ik R AT

TR TR BB IR T — b LRSS e A vk, B
HLE TR Y B 4G

AT 2 R 5 A B 5 A O 3 HOR B R Y

HE R i Y I PN

STy

— At A S B

SO S AT 22 25 JE T AR AT BRSS9 = 4R A8 AR (s s 2D

W SB 5 L I0F

CFH:55 206 1)



.+ 206 - PP A 5 45

5% 24 &

4 HRIE

FEXP A BTIRIA B M S A . SEMP PR, PR T — bk
TR DLE KB AR Y Bk 3 AL Bk SAIGA. iZ ik H GAL SA
FIRR 7EAT: 55 F- 29 58 U A] 43 B4R T 1106 2506 566,
TE I8 IR WSO SIORS 2 A 2 R B 8 i B v . IBIGE BE B AR
T 40 LA RENE A R S B A AR S 0 B A B AR 5 1)
AR IR, R I B Ak RS B i 2 R AT 55 B 4%
AT L. e T RERAAR, Wi, ERRENE S s
FREET WU . B B R S

SE 3k

LX) W8, =ibs (ML deat: B Dok idt, 2011,

[2] Armbrust M, Fox A, Griffith R, et al. A View of Cloud Compu-
ting [J]. Communications of the ACM, 2010, 53 (4); 50 —58.
[3] Caballer M, Blanquer I, Molto G, et al. Dynamic Management of
Virtual Infrastructures [J]. Journal of Grid Computing, 2015, 13

(1): 53 -70.

[4] ARfbfh, P E. SR RERE R [T i E e,
2012, 39 (10): 1 —6.

[5] X ey, WAESC, ZE/h22, 48 RIS FREE b AR Ak 3 4% B i R IR
JE R [V db st K% 2R (AR, 2012, 48 (4):
378 — 384.

(6] % W, B JE T2 B 800 10 B0 7k 19 == 7 50 98 I 32

[JJ. 5 HLRN2E, 2015, 42 (04): 206 — 208.

L70#RsCl, kP, i, B0 SO0k 00 = 1153 B8 U R 13 5K ws i
g8 LI S pL & 5. 2015, 23 (5): 1653 - 1656.

(8] At 2 M. = iR IREE T I ool it 5 55 06 09 45 55 18 3 R0k
[J1. HEHURIAE . 2011, 31 (1) 184 - 186.

9] B E. ZIFHEHBET MR IERERARRDE [J] 80
H., 2013, 30 (5): 362 —365.

[10]) SRvEH. BT 2SR EE T WM B RE 9T (D] M. Y07
FL R, 2012,

[11] Gao Y, Guan H, Qi Z. et al. A multi-objective ant colony system al-
gorithm for virtual machine placement in cloud computing [J]. Journal
of Computer and System Sciences, 2013, 79 (8): 1230 - 1242.

[12] Zhan Z H, Zhang G Y, Ying L. et al. Load Balance Aware Genet-
ic Algorithm for Task Scheduling in Cloud Computing [A] . In:
Dick G, Browne W, Whigham P, Zhang M, Bui L, Ishibuchi H,
Jin Y, Li X, Shi Y, Singh P, Tan K, Tang K, editors. Simulated
Evolution and Learning [ C] . Springer International Publishing.
2014 644 - 655.

[13] Gall J, Rosenhahn B, Seidel H P. An Introduction to Interacting
Simulated Annealing [A] . In: Rosenhahn B, Klette R, Metaxas
D, editors. Human Motion [C] . Springer Netherlands, 2008
319 - 345.

[14] SK, P VM. Optimization by simmulated annealing [J]. science,
1983, 220 (4598).

299,299,239,939,299,293,239,999.999,233,939.299,293,999,299,299,930,999,299,033,999,299,093,939,299,299,933,999.299,093,939,299, 099,939,999, 209,933,939. 209, 299,939,999. 299,939,999, 299, 239,939,299, 293,939.999

(355 201 O
x = Math. cos(lat) Math. cos(lon) ;
y = Math. cos(lat) Math. sin(lon) ;
z = Math. sin(lat) ;
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