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A Study of Store & Management of Airborne LiDAR Data
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Abstract

While in the past map-making process by field survey devices such as MicroStation needs more time
relatively, we can make more precise map effectively with airbone LiDAR and GPS devices. Also the data,
captured by LiDAR, are very large in size and so it needs to use Relational DBMS to manage and process
LiDAR data. In this study we propose how to store and manage LiDAR data using RDBMS.
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2—1. LiDAR Data Format

LiDAR Data Format< ASPRS(American Society
Photogrammetry and Remote Sensing)olA EF0.2 3
8l x, y, 28+ 7HAE ©)X(Binary) L 24 24217}
lasq] 7FHZo] gl a= gpdojrk

§ wyzrgb_manuscript las - Hex
0: 4C 41 53 46 00 00 00 OO 00 00 00 00 00 00 00 0O TASF. ..

10: 00 00 00 00 00 00 00 OO 0Ll 02 70 &6F €9 €E 74 20 pulnt
200 64 61 74 61 20 6F 66 20 56 65 6C 6C 75 6D 20 6D data of Vellum m
30: 61 BE 75 73 £3 72 69 70 74 00 EC E1 73 74 6F €F anuscript.lastoo
40: oC 73 20 74 65 73 74 20 6F 66 20 4C 41 53 20 66 ls test of LAS f
G0 BF 72 6D 61 74 20 31 2E 32 00 ED 00 D& 07 E3 00 ormat 1.2 227
60: E3 00 00 00 00 00 00 O0 02 14 00 61 E4 20 00 61 7, a?.a
70+ E4 20 00 00 0D 00 00 O0 00 00 OO 00 00 00 00 00 7
B0: 00 00 00 FC &9 F1 D2 4D 62 50 3F FC A9 F1 D2 4D ELECNBE? BT EEM
90 62 50 3F FC 29 F1 D2 4D 62 50 3F 00 00 00 00 00 bETEREEMBRT. ...
A0 00 00 00 00 0D 00 00 O0 00 00 00 00 00 0D 00 00
BO: 00 00 00 Fs 28 5C 8F C2 95 4D 40 42 45 Bf F3 FD 7\51&@%3}
C0: F4 4C CO 04 56 0OE 2D B2 95 G4 40 0E 2D B2 9D EF 7%
DO: 2F 57 CO 1D 54 64 3B DF 4F 04 40 46 9B C4 20 BO ~W7Zd; b @ﬂ"r‘
E0: 72 FO BF 58 FD FF FF C8 9D FE FF 00 00 00 00 of rﬂ@}{'f’ 77
FO: 00 09 00 00 00 00 00 CC 00 CC 00 CC 00 58 FD FF . 207K2
100: FF 14 43 FE FF 00 00 00 00 00 00 09 00 00 00 00
110: 00 CC 00 CC 00 CC 00 DI FC FF FF 41 3D FE FF 00 . 777EE AZE
120: 00 00 00 0O OO0 09 00 00 00 00 00 CC 00 CC 00 CC i 7
130: D0 A9 02 00 OO0 1A A3 FE FF 00 00 00 00 00 00 D9
140: 00 00 00 00 00 CC 00 CC 00 €C 00 D1 FC FF FF AL ... . 777E%
150: A3 FE FF 00 00 00 00 OO 00 09 00 00 00 00 00 CC
160 D0 CC 00 CC 0D A9 D2 00 00 CB 3D FE FF 00 00 00 277 .27
170: 00 00 00 09 00 00 00 00 00 CC 00 CC 00 CC 00 30 . ]
180: 03 00 00 Al &3 FE FF 00 00 00 00 00 00 09 00 00 s 7
190 00 00 00 ©C 00 CC 00 CC 00 30 03 00 00 41 9D FE L7770, . Ak

J8 2. LiDAR Data 4& +=

Fig. 2. Binary format of LIDAR
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VARIABLE LENGTH RECORDS
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- P;J]iLIC HEADER BLOCK : #3£® 4, Point Number of point records |unsigned long O
X
. VARIABLE LENGTH RECORDS = e} retun PSP unsigned longl5]| O
Hlol®, AR 3-8 ol 5o Made A% X scale factor double @)
- POINT DATA : 5 3ht A% Y scale factor double O
£ 2 lasol AlRElC w4 x= 7 scale factor double O
Table 2. Variables use in las X offset double O
char 1 byte Y offset double O
unsigned char 1 byte 7 offset double O
short 2 bytes Max X double O
unsigned short 2 bytes Min X double O
long 4 bytes Max Y double O
unsigned long 4 bytes Min Y double O
double 8 byte IEEE floating point Max Z double O
Min Z double O
I 3. Public header block T+Z
Table 3. Structure of Public header block = 4. 714210 Record X
ltem 1223 o= Table 4. Structure of variable length record
File Signature ("LASF") |[char[4] O ltem Rk Ll
Reserved insigned ong Record Signature(0xAABB) | unsigned short | O
GUID data 1 unsigned long User ID char(16] O
GUID data 2 unsigned short Record D unsigned short | O
GUID data 3 unsigned short Rﬁggéirl,ength After unsigned short | O
GUID data 4 unsigned char[8] Description char[32]
Version Major unsigned char | O
Version Minor unsigned char O i 5. Point data record format 0 +=
Table 5. Structure of Point data record 0
System Identifier char[32] O Ttem - 2%
Generating Software char[32] O X long O
Flight Date Julian unsigned short v long O
Year unsigned short 7 long O
Header Size unsigned short O Tntensity unsigned short
Offset to data unsigned long O Return Number 3 bits O
Number of records unsigned long O Number of Returns (given '
Point Data Format ID - pulse) ) bits =
(0-99 for spec) unsigned char O — -
Scan Direction Flag 1 bit O
Point Data Record Length |unsigned short O Edge of Flight Line 1 bit O
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Classification unsigned char

Scan Angle Rank

(=90 to +90) — Left side| Char O
File Marker unsigned char

User Bit Field

unsigned short

¥ 6. Point data record format 1 #+=
Table 6. Structure of Point data record 1

Item i s

X long O
Y long O
7 long O
Intensity unsigned short
Return Number 3 bits O
mbesfeums | g | O
Scan Direction Flag 1 bit O
Edge of Flight Line 1 bit O
Classification unsigned char
0105900 Loft side| <har O
File Marker unsigned char

User Bit Field unsigned short

GPS Time double O

2—1 7HHZ0| Record Georeferencing™ &

Georeferencing®] ASPRS =2 GeoTIFF3Eol uwle}
A 4 TS A XYoE shado] gEse
section-< TIFFI}L9] GeoTIFF key tags 3ok 5L
Fejo) 722 713 9tk LASHLL Raster El0] oR]
7] vzl ZF point & AM1e] Al H13kE 7L T
122 & GeoTIFF tag®] 67} Foll 372] tagihS- A5}
™ ModelTiePointTag (33922), ModelPixelScaleTag(33550),
ModelTransformationTag(34264) ~ recordv=  A|€J¥aL
GeoKeyDirectoryTag(34735), GeoDouble ParamsTag(34736),
GeoASCIIParamsTag(34737)  record”} ARS-HITh
ol Geo
GeoASClIParamsTag ~ record—

GeoKeyDirectoryTag ~ record=
DoubleParamsTag 2}

Ik

3 GeoKeyDirectoryTag Record
- User ID: LASF Projection
- Record ID: 34735
o] record= FEAAE A 3= key k= 7HIT
GeoTIFFE 2] 2 =0} 910 unsigned short¥24]<]
Hj o]t

O GeoDoubleParamsTag Record
- User ID: LASF Projection
- Record ID: 34736
o] record= GeoKeyDirectoryTag®ll U+ tag set©]
Fzske w2 7H double HiGolTh.

O GeoASCIIParamsTag Record
- User ID: LASF _Projection
- Record ID: 34737
o] record= GeoKeyDirectoryTag®ll 1= H|o]E ¢
A& Fzdte BAGS 7H ASCI ¥4 #jEelth

O Classification lookup
- User ID: LASF Spec
- Record ID: 0
- Length: 256 recs x 16 byte struct len

O Header lookup for flight-lines
- User ID: LASF Spec
- Record ID: 1
- Length: 256 recs x struct len

O Histogram
- User ID: LASF Spec
- Record ID: 2

(0 Text area description
- User ID: LASF Spec
- Record ID: 3
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[ do|E{HojA MAH 2 T3 E 9. PUBLIC HEADER BLOCK Ejo|2
Table 9. Table of PUBLIC HEADER BLOCK
A M hame Type hull | Default
3—1 E‘”OlE:I H'”OI— E7:” & File_Signature char(4) Yes  LASF'
& Reserved bigint{20) Yes  NULL
. @ GUID data 1 bigint{ 20} Yes  MULL
%Oﬂj‘i }\EL‘%%‘ H]-Q,} % LO] 2;(]4]' Oli X11 13.5-4' & GUID_data 2 mediumink{3) Yes  NULL
%_1 % 7_]'-7_1l-o y_]_%_] = %—ZH?‘S]‘E’_ = ;ﬂ.ﬂ Oﬂ E%—O Hy _11 o] & GUID data 3 mediurint(3) Yes ML
o N ¢ GUID data 4 char(g} Yes  MULL
Eq’%]:]' O] 7}1%‘ —17__7:”—603]3] O] E1 Hﬂ O]i\‘(RDBMS Oﬂ Xﬂ?q— % Version_Major char{l) Yes NLAL
3 al3to KR o9y _,4_ o & o /q 718} 2= @ Version_Minor chat(l) Yes  NULL
}(I] l—a - 1 = J+ a ] = ] T & System_[dentifier char(32) Yes UL
3}1@ & Generating_Software char{32) Yes  MULL
& Fiight_Date_Julian rridiumink(%) Yes  NULL
& Year rrediumint(3) Yes WL
Ol EFCHI O E4 —| PUBLIC HEADER BLOCK & Header Size mediumink(3) Yes ML
@ Offset_to_data bigint{20} Yes NLLL
VARIABLE LENGTH & Number_of_records bigint(20) Yes UL
RECORDS
& Point_Data_Format_ID char(l} Yes  MULL
_| POINT DATA & Point_Data Record_Length  mediumink(3) Yes  NULL
| POINT DATA & Number_of point_records  bigint(20) Yes  NULL
| POINT DATA o3 MﬂbBF_UFMS_bY_retU“ bigint20) Yes NULL
& ¥ _scale factor double Yes  NULL
=] o] Lg|A™ =x
) 18 3. LAS—l =elH 7= & ¥_scale Factor double Yes  NULL
Flg. 3. Loglcal structure of LAS & 7_scals_Factor diuble Yes  NULL
& ¥ _offset dauble Yes  MNULL
= & Y _offset double Yes  MWULL
— A
3-2 E‘”OlE:I H.”OI_ :I-LO'—:I & I_offsat double Yes  NLLL
& Max ¥ double Yes UL
. @ Min_¥ double Yes  NULL
t o] EJH| o] 2~ open source license$] MySql5.0< e i e
AHE-3Fe schemas T4 3FSE bit, unsigned integer, & MnY double Yes ML
. & Max 7 dauble Yes WU
un51gned ong . ‘4 data 1;ype'—_ Mysqloﬂ }\1 J—L&]GL T @ Mn_7 double Yes  NULL

flore glo] £A8A] SHES B WA ST
E 10. Point! EHo|E

E 7 B d HstE Table 10. Table of Point0
Table 7. Table of variable type conversion Nams Type Mol | Defailk
las¥}Y variable type DB variable type ¢ tmdlaext s M
& mediumtext Yes  MULL
unsigned long Bigint $z mediumtext Yes MU
& Intensy mediurnink(3) es  MULL
unsigned short Mediumint & Return_Number char(1} Yes UL
& Mumber_of Returns char(1) Yes  MULL
unsigned char Char (2) ¢ Stan_Direction_Flag char(1) Yes  MULL
. Edge_of_Flight_Line chat(1) Yes  MULL
bit Char 3 Classification char{1) Yes  MULL
& S5can_dngle_Rank char(1) Yes  MULL
I8 7|-H,_17E|O| Record Eﬂ0|§ & File_Marker char{1) Yes  MULL
Table 8. Variable Iength record & User_Bit_Field mediurnink(3) es  MULL
Mame Type Nl Default
4 Record_Signature mediumint(2) Yes UL
& User ID thar{18) Yes  NLLL
¢ Record_ID mediumink(%) Yes  HULL
& Record Length_After Hea... mediumink{3) Yes UL
4 Description that{32) Yes UL




I 11. Pointt EHol&
Table 11. Table of Point1

Name Type Ml Defaul
&4 mediumtext Yes ML
& mediumkest Yes  MULL
&z medinitext Yes  RLLL
& Inkensity mediumint{3) fes  RULL
& Return_Numbet char(l) Yes  NULL
& Mumber_of Returns char(1) fes  RULL
¢ Scan_Direction_Flag char(1) fes  RULL
¢ Edge_of Flight Line char(1) Yes  NULL
& Classification char(1) Yes  RULL
& Scan_Angle Rank char(1) Yes  RULL
& File_Marker char(1) Yes  MULL
& ser_Bit_Field mediumink(9) fes  NULL
& GPS_Time dauble Yes  HULL
v.2 8
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