Software Engineering and Applications /4 T2 58, 2019, 8(3), 155-162 Hans )i
Published Online June 2019 in Hans. http://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2019.83019

Research on Electronic Map Drawing
Method Based on OpenGL and Google Maps
Tile Data

Guotao Zhu, Jianping Cao
Naval Aviation University, Qingdao Branch, Qingdao Shandong

Email: zealotsparc@163.com

Received: June 6th, 2019; accepted: June 21% 2019; published: June 28th, 2019

Abstract

This paper introduces the projection mode of Google Map and the organization mode of raster tile
data. By reorganizing, merging and indexing the raster tile data of Google Map, an off-line and sin-
gle map data package is constructed. Base on OpenGL graphics rendering engine and mul-
ti-threaded rendering technology, a high-speed and real-time 2-dimensional electronic map con-
trol is designed and implemented, which is applied to 2-dimensional battlefield situation, battle
scenario editing and other components to avoid the problem that detailed vector data is precious
and difficult to obtain, and it is difficult to implement the render and draw technology when using
vector map
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Figure 1. WEB Mercator projection
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Figure 2. LOD level and pyramid structure of Maps
2. HEIRY LOD FRM G FIELEH

DOI: 10.12677/5€a.2019.83019 157 Bk TR R


https://doi.org/10.12677/sea.2019.83019

KEE, HET

3. HbFEE AT FISEEL

FOLRI . SCEeF () 2 FE 0 P 5 SR O A B P MR, S B P A 485 7 SO B A
MOALGUIN, 1 OpenGL P B A3 Rosg iR i A2 A R BRI e By, LA AN DL AT 46
PR PR P AT LI o S DRI AP 3 FToaR e e P AN M B 75 0 5 7 20 T AR SRASER
Bl L B I 2 S L R AT B B A B B A T AL

Fmmmmmmmm e
e T AZVW%/44ﬁﬁLﬂIﬁ|
: [%Fiﬁ%ﬁ]:

1 B | mmmmmmmmmmm—- - =1
: - [ A ():
| [}
:r———" __ EmBIMEA B I !
| T
::[ﬂ@ﬁ%%ﬁ] , %%Eﬁ&m]::
} I | — I | 1
Ve BERES  omeam ]
]

Figure 3. Structure composition of 2-dimensional electronic Map control
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Figure 4. Map data sets tile files storage
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Figure 5. File format of Map packet
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struct mapTileIndex

{
struct mapTileID

{
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unsigned shortnLOD;//#H 5452
unsigned shortnROW;// A4S
unsigned shortnCOL;// M35
unsigned short nType;//HiE3$H
} _id;

struct mapTileINFO

{
unsigned __int64 _pos;//FLA i E
unsigned int _len; /1T KB
} _info;
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Figure 6. Tiles calculation which participation in rendering
El6 s5EEMERITE

DOI: 10.12677/5€a.2019.83019 160 B TR R


https://doi.org/10.12677/sea.2019.83019

KEE, BT

1) B, CEIMET LOD 4l n, AT LATHE P A 7E WEB 58 RABFALAR T I T 18 58 B Al B 38
T =2*20,037,508.34/2n, T FLAIRZE TN 256 x 256, FrLAA] LLiTSAAME R X R WEB -6
SCARKR T B 98 =N L= T/256,

2) SRJE, RHEE DO WEB S8 -RITCHGE AR (lon, lat) Fl4a 425 7 X381 96 15 W A i H, 7w BAL
F P X e B AT A6 B E WEB S5 -REERES T AR FR 2 58 (wmX_LT, wmY_LT) Al (wmX_BR,
wmY_BR), THHEARSIT:

double wmX_LT=lon-W*L/2;

double wmY_LT=lat+H*L/2;

double wmX_BR=lon+W*L/2;

double wmY_BR=lat-H*L/2,

BE, AEER X B ARG N AR LRSS AT, TR T

int C1=(int)floor((20037508.34+wmX_LT)/T);

int L1=(int)floor((20037508.34-wmY _LT)/T);

int C2=(int)ceil((20037508.34+wmX_BR)/T);

int L2=(int)ceil((20037508.34-wmY_BR)/T).

SR, BT CLE C2 5. L1 B L2 47 R Al BL Y #8555 24

T R

LR B, F 2R aE PR 1 RSN RS 5 SRS L 8, RN L
P T P PREAT 23 .

1) 1HHE T 1E OpenGL il W 2b 75 A B AE B .

2) WL AARRINEL T R ERR I, WA, WP 3, SINBkE 2 5E 4.

3) IR 2 AR L B = E s, EROFIER NS, SR EH OpenGL £: il 7E 45 i fir
BEHITL A, REBERPPIR 1 4 E80m) .

4) B BL AR IRES I B TR ENE L B, BRE) FL A ARG AT T B A SRR ki 300 IR
1 4ksLi ).

=, HHTEH

ERRIEENE, BFHRERBRELILAES, RELFESTHLF 2 EHES 54N ERE
Hil(RPIWT B0 2 AR TR 22 5 WoR g hil ) By B ), R A AT ES 5 RoRehl, WIRE R v 80
MEGEE, HINEE MR .

N —]
2 =] Foe12 100355 Elél;:‘;??
2 {;:4 4
7
) 3 (BaT . 8
1.3
M= s e
o N e
- 'S
1. PAEK 2. R E

Figure 7. Drawing effect of map control based on OpenGL
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