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Classification and Accuracy Analysis of LiDAR
and Aerial Images
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Abstract: In order to make up the insufficiency of the single
data source in the classification, an approach integrating light
detection and ranging (LiIDAR) and aerial image was
proposed, and the multistage complex urban ground object
classification was implemented based on object-oriented and
single pixel. Aerial image and LiDAR were merged and some
homogeneous regions were divided into as the research object
by combining spectrum and spatial characteristics. Ground
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points and non-ground points were separated by filtering
LiDAR, and the altitude difference was obtained based on
twice return pulse heights and vegetation data from false-color
aerial image. The classification rules were established and the
segmentation objects were classified by adopting object-
oriented method. Then, the mistake objects were defined
again based on the above information, the second-stage
classification based on single pixel was finished. A further
classification was put up to eliminate the mistake buildings by
extracting the line segments of buildings. The result shows
that the approach can automatically effectively separate
buildings, woodland, grassland and road, the producer-
accuracy and user-accuracy is respectively 92. 53% and
95.79% , the whole classification accuracy is 89. 62% . The
study is a successful step in developing classification method

for integrating LiDAR and aerial images.

Key words: object-oriented; data fusion; classification; light
detection and ranging (LiDAR); classification accuracy

AR, HLEROE I (LIDAR) 18 3] T 5%
KN —Fpn 2= 5 BIRBUR R, LiDAR 7
PREBERE . SRS T EE R T Z A,
B BEEREYERRENEER, E3UEE
b ERE £ I R AR RS, ngob B R EE
B4 28 iR B AR %S, 5 LiDAR $BH e, At
RGBT REF EWNEE.SOREEE
B EFBRNFEREFYMNTRES B, &MEEE
#EH B F SRR, o F] H— SR IR
BEAT 3 28 b 4 (4 R 50 R BOCHCNS BE R B R 1,
ZEHAERE LR A — AR IR R R R — 1
HEENHR T EE, FEEH5F T TH
GRS, SEERAE A SRR & R — R BT AT I e &
%7‘5‘%[7] .

ELWH: ERBARFES Q097124D) ;WA HET H AR F3F5T T H (2011B170005)
S—EH: B w980, &, BIHER, L, EEMITH N AEEN B 5B R E-mail: xiumu80@hotmail. com
EiRfEE : BEE (1964, 5B, 2%, B4 B0, TH#E+, TEFIF B FH I E 58 R, E-mail; cxj@tongji. edu. cn



608 B3 K% ¥ wmE R FER

HaE

AT BRE AR T ERA T AN REET
BRI A28, BT W X R I B T2 AR5
BIR BRI, 27 R U R A ROT” R R H 3,
RIS T 0 IO B £ T RBUTHIT R M BIRRZA
T BBOUHTEIR S T, TR K. (0 XM E
B, AR SCHE HY T 5 T T[] X R BB TT R Rl S LS
BREARS LIDAR ¥R R A% X 29 A shik o
XK.

1 SLIEHE

TRME SEH, EEEEE. A TREMS
N R R BIRSICAL , s X 8 A T 2 A% AR A, =
WGP FIR T L. U XA SR IR T M X A
YRR EE . AERESXERY, LREE,
T RAR, B A 89. 83~159. 71 m, M AR FIEL
o R BB S IR 23 BRAL A0 38 BRI,

HEIR. © LiDAR $#E, i1 TopoSys A HIRH
ET A T7 R Falcon [ fBRES T 2004 4EF
£, AT 1 200 m, -3 65 75 BE AN IBIBE 23 31 O 4
/5 o m 21 0.5 m, 3t 192 700 4~ 4. LiDAR ¥38iC
FE AR EIFAE BB RRER B D, B
FREXKEHSHZEILL, BRHNXIBRREHRE
HR K. © EF6IEHEAEIE WS P RN
0.5m « RE (A 2). @ BR GITL S E S AR
PRBIELIA LG A 3 M BRAR, BRI R
LI (A 3 BB GRS , HE 4 B R
0. 5meBE

15 [ 3
1 BEeBEsE

Fig.1 Laser scanning data
2 HEFE

LT R, Y B AT Y5 AR
Wy, AT AIE Y R R BB E; A
RIYIFER AR B WS, A SOR 2R Bk
ZWRBER S, LRERY A FE B A

a3k,

2 ERBENEMK 3 BEEIELIMNEHFFB
Fig.2 True-color ortho- Fig.3 False-color ortho-
image image

2.1 HERE

ARXHHY 3R FBERETUT 5 ffE Bt
1, G 4 FioR.

fRRE 1: 38 X EOL R 2 AR B AT I8 I
A3, A5 i g M T A 5 3 M T

fFB 2: ZAHFHWEREER (DTM. &
LiDAR &R [ 5 2215 8., HIBTR T R,

fRR 3. BEAIELAINERAGHE. SRR
YRR R, IR AL .

fRR 4 BERME. X EF AMSRARIGER
VIR ELAE R,

R 5: AR XIEZ G H. HRa AR E R
[7] Bt X3 e , S A X SRR S BN X R, R4 T 1) %o
REIHY K.
2.2 MEEBMENREIESE

TH [ R A K7 RS R M e e TR R
IR A PR R B B AR 1 R R P TE BB
BL”, B 7 e TR U B T B B AR BRI
TR, 2T — G 1Y [F) B AR 8 I AR 3 B R AR A8
HTM, B BB RZ AR5 R IR AL 5 R B
RIRIE. AT RBEMBHARDFIBE, 8§k R
SHEBFZGE lo 5SERANSRA(E 2R
{HAE RS (Brovey) , T ERER R B B MR R
R SOGIBARE , A5 XL & 5 AR BEAT 20 ). Bl
FIERER (A S8 LIDAR $EMRRER, 5
B 2 A, R VERFY)  E M S E R E M RFE R R
JER BE IR BT 3t DX H 3R, HOBTEARHE R ARFFIER I A
B, T AR AL RAR 23 F] MR BE , SR AR 23 1 B
ERA .

SEIRBERGE T 43 BN KRBT ARVFR R R AR
BE, Ay B R EERR K, [] Bt X S THT AR oA, 33 R DX 3
B/, Bl BRI # REER 72 85 ) 08 Bk
WY RB HH R R AR, BB —A UL R R
XPRF HX R —RFIT , FERAR D F R



4

W% VBRI SR RGN A RSB

609

EEEBE
A RRER
G I B
Y P Lo st
[EBRE iﬁ@ﬁi 7
R X e o
(1*72”") AR
s/ /i A I e
B i
AR B
fER1 fE86 [ EAs BE4 1 1EE3
fEH2 SRR 4 N
Sz /) ) ww ) [ um [ ) wk )
B4 HRESR

Fig.4 Flow diagram of species classification procedure

TR B EE M ARE, (BRI KBRS E R a4
KEREFE X IR, —ENE MRS DR R TR
BB , BRI AR X R e 2 18] E A — 3ok, fi
SET RPN BE TR EER B, R
KREE Lol A E. KRESEBERERS
HiEfR BAZERIE R, A 3048 R ESHE#ELE
SREAEREEEG O, BHEERG AR N
BH S A4 2% (B4R SR TE . B R EEY0E U 0~
250, 3t 5L 5, A SCHEHE 35, iEANE 0. 6, iR
FtE B A T X2 B B B B IR BE AR M B R E
TEARAE 0. 4, TR Bt B A& R0 R X 2 A R A
HMEFETE K E , B 5b R4 EI45 R

S = wehe +wsh

w.+w, =1
K w. BABIENE; he BABIE R w, F
AERE s by BARTEIRF .

)

b 4-EIE
5 REARSBEGER
Fig.5 Merge-image and segmentation result

FOERIE 5, FA EIRD] T ol B Ay #IRBE, MR
e 57 7 %, SR B B X B0 28 3 M ) D
BULAXIE, o FIA S5 s RA 0 X8 BT 3
Yo Hmerr (A 2 FOE 3 o] DUB] BF X — i
YIRAD , TERF RS 5 HOLER B SEBOHE

15 BREIE 5 38 B _E A9 2R 40 5 38 B R 20 R0 0 B )
— BB, RE DR e, HIRETE T 20 5 RE R
W, MREEDMKRBEN &2 B T, B b R
fib 3 Wy 25 20 3t 2 ) B 1L B » 45 ) S 20 JE AL T SR
. B 6 BRI FRAERISHON A 2 1) HI555R , Bl
£ LiDAR it B 2= RARTE 20 I ), B4 S REBSCE 0r
BB

B 6

MEREFEER

Fig.6 Segmentation of true-color ortho-image
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Fig.7 Diagram of TIN filtering for LIiDAR data
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Tab.1 Classification on multi-sources feature of rules
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