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Desgn and implementation of data structure in an airborne
multi-angle power line ingpection system
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Abstract The Hierarchical Data Format , HDF, is a multi-object file format for sharing scientific datain a distributed en-

vironment. The file logistic structure of an airborne multi-angle power line inspection system was designed by using HDF
and its Application Programming Interface (APl). Based on HDF scientific data APl , the HDF data interface library was
established to create, write and read files of the system. A power line inspection system was developed by integrating
the HDF APl and the library. The airborne multi-angle power line inspection system adopted a set of libraries with HDF
APl for easy use of customers. The developing procedure of this system gives a good example for application of HDF
data format processing and management of huge amounts o raster image data and attribute data.
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Table 1 HDFfile structure of AMPL | at leve 3
1 2 /
Product name Attribute Char
Product verson Attribute Char
Process level Attribute Char
Time of HDF file creation Attribute Char HDF
Name |I.St of operators and Attribute Char
contact information
Block information Attribute Sruct{
Char
Int
Char
int
Char
Char
Int
}
Projection info Attribute Char
Pixd dze Attribute Hoat
Image block sze Attribute Float
Image block lines and pixds Attribute Int
Region description Attribute Hoat
Image block indices Data st Int ,
Ddta heght Data st Hoat
Dataset name Attribute Char
Coordinate description Attribute Char
3
DSM,
Region decription Attribute Char ;
DSM ,
Unit Attribute Char DSM
Scde Attribute Double
Off st Attribute Double
Vdid range Attribute Char ,
Method to derive DSM Attribute Char
DSM
Key parameters for the .
method Attribute Char ) (
Sereo image pair Attribute Char
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Ortho image blocks Data st Int N B ;3 1
Dataset name Attribute Char
Pixd dze Attribute Hoat
Unit Attribute Char
Valid range Attribute Char ,
Ddta height pyramidl Data set Hoat 1
Deta height pyramid2 Data st Float
Ddta height pyramid3 Data st Hoat 3
Synthetic color images Data st Int
Dataset name Attribute Char
Coordinate decription Attribute Char
Unit Attribute Char
Scale Attribute Double
Off st Attribute Double
Vvdid range Attribute Char :
Met.hOd to. derive sy Attribute Char
thetic color images
S¥nt hetic color images pyra Data st Int 1
midl
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mid3
1 Block info Projectioninfo Pix-
el d9ze Image block sze Image block lines and pixels AMPI'I&&?L&%&% -
Region description
, Image block indices Delta height Delta AMPLI HDF ¥4 4 1 2%
height pyramidl Delta height pyramid2 Delta height
pyramid3
2 AMPL I HDF [ AMPLI HDF ¥ 5 |
2.1 AMPLI HDF 2 AMPLI HDF
AMPL| HDF AMPL| HDF Fig.2 Structureof AMPL1 HDF API interface
, AMPLI 2.2 AMPLI HDF
AMPLI HDF AM- ,AMPL T HDF
PLI HDF HDF
API , C++ (dassCL *File, 1
HDF AMPL | HDF Class CL 1File) Class CL
HDF 2 *Fle ,Create( ) HDF
HDF ,Open( ) HDF ,Close()
, HDF HDF ,1open() HDF :
Read *Attr( ) ,Write *
, HDE Attr() ,Read *Data( )

,Write *Data( )



104

HDF

2006 11
C++ ,
, Get YoacerNumiber ( ) AMPLI HDF D API
Get TowerNumber ( ) UML 2.0
2.3 AMPL| HDF HDF ( 3 4
AMPL HDF
@ | €U HDF StfF | | 5 X SDS #iEay #iE SDS, LARHE
(SDstart) SR BAE K/ fir44 (SDcreate)
BIEEAI P HE X
N J&YE (SDsetattr)
N
@- %M HDF 304 | Y L5524 SDS ila)
(SDend) (SDendaccess) Y~
BJa—4 SDS? YR
B4R 417 SDS #
(SDwritedata)
3 HDF
Fg.3 Processof creating a HDF file
z YR
@] BUHDF 3Cf | | 5Ef SDS iR
(SDstart) (SDselect)
: N Y
SERLFF B E X K18 SDS Hi 4 a4k %
N JR {4 (SDfindinfo) A¥EA K/ (SDgetinfo)
, !
@ M HDF 3 | Y L5504 AT SDS A EHL SDS iR
(SDend) (SDendaccess) (SDreadattr)
BJa—4 SDS ?
4 HDF
Fig.4 Processof reading a HDF file
131
3 AMPLI HDF i
g
AMPL | & 98 |
DSM , §§ 81}
ko
’ 64 |
HD F ,A M H_ I 47 1 1 v 1 1 1 1 1 J
0 48 96 145 193 241 289 338 386 434 48
LK E /m
AMPLI ,
’ HDF Fi Z Fower line profil
. Wer line proriies
) HDF API
’ DSV' ’ '
AMPL | HDF AMPL | ’ HDF API
HDF HDF AMPL |
HDF
4 AMPL | HDF
HDF API DS :
AMPLI HDF ) AMPL I



105

float int

(1]

(2]

(3]

HDF SD API

30(2) : 1667169

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[J]. , 2001, 16(4) : 2527259
. : (EOS)
(MODIS) [J1.
, 2000, (3) : 46748
, HDF4 MODIS 1B
[J]. , 2004
(4) : 27732

McGath R E. Converson from HDF4 to HDF5: hybrid
HDFEOSfiles[J]. The Earth Observer ,2002, 14(2) :
19723
Yang Muqun, McGath R E, Folk M. Atmospheric si-
ences and climate applications uing HDF and HDF5[ R].
Univergty of lllinois at Urbana Champaign: American
Meteorologica Society , 2005
NCSA. HDF4 User’' s Guide Reeae 2. 0[M]. Urbana
Champaign: Universty of lllinoisat Urbana Champaign,
2003
NCSA. HDF42r0. R&Man[M]. Urbana Champaign:
Univergty of lllinoisat Urbana Champaign, 2003

; . HDF

[J1. , 2003 (4) : 35737



