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\ Airborne Laser Scanner

v Terrestrial Laser Scanner
v Mobile Laser Scanner

f Global

& Local


http://dx.doi.org/10.52547/jgit.8.4.1
https://dor.isc.ac/dor/20.1001.1.20089635.1399.8.4.1.7
https://jgit.kntu.ac.ir/article-1-551-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-02-15 ]

[ DOR: 20.1001.1.20089635.1399.8.4.1.7 ]

[ DOI: 10.52547/jgit.8.4.1]

cergH20 0 ) bLas (5l il (plosls §l s g gy

UlySos g HSLEL ool

590y ssbiie 4 an al>jpe o sl glse
bl QLB lp (o3 wsilobas e slayal b
el )l 5,505 ol e 4y 00ls g0 5l 7 B algS
bshs Bl (e 95 S &b 5l gilelas e
o Cosdge hasd b 1) edey elixd )0 oal
315 Saeg el bl 5l sndzlpeil ases Ll
e ey o (V) oS g (S a8 [V F]
bl gl el cds sguy jshite & Tedgy hos
3 Gams pl 0 0ges &L ALS ool I adgS
zl il 5o (SaS sols lgie 4 s Toas Sledbl

Dol s soliu aiss bl
@lal> e wiz (B9, Ko (VA (s 5 Sl
oy Sl pgal bl glulas o gz Loslas
Glopgas bl 118 wioges slerin Slso 4

OeTmeR 9 (90 Olalue s H3 calades
JcL?:.l LY 6;:0&..2..: .}a.:‘;.m 6L\_~.ﬂ).}94&.’ @‘9,0 Jal.n.:).:‘

Loaslie )0 olate gl 93 o layally
-0 oolaiwl Loy 5d slaools 5l as ajlie slo yg,
» 8 Ly S e e bk 4 ws
g Slaiie pham §lo)57t0 ()9 Slaiss s
& Comd )l p5al gly ol Ygane Z jpma o3
ouds A1 bl pl xS 0 g Wgd oo L] des
ez Slaie phuw 4 Cand (5 b gl
Slaize gl 4 whie Ko Bb 5l g wales
W )0 5 90,5 (o0 (Brre S Sjge (e
sl asle slas b g Jols bl uli
Sz e el (o) ) Iuble valys suad
b g (bl Slatte phees )0 bshs (e
b9y srlete b S dhoz Sl wlul cnl Wl (sl
(YVF) Lo g 99 ol oo Budod ol goloiiog

v Wavelet

v Intensity
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\ Iterative Closest Point
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v Rodrigues Matrix
¥ 2.5D Height Field
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\ Ground & non-ground filtering

v Cloth Filter Simulation
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Input: AFHOG, TFHOG, k, LA //‘k’ is the parameter of k-nearest neighbor classification and ‘LA’

is the label set of CAPC point clouds//

Output: LT ={LT,,i=12,...n;} //thelabel of the it-th member of the TPCis ‘LT, *//

1 Forit=1 to n; do
2 For j=1 to 4 do
3

4

5 End For

6 EndFor

7

8

9

End For

For each descriptor vector of AFHOG do // there are ‘4* n,’ descriptor vector in AFHOG//
Calculate “d; (AFHOG;, (TFHOG;,) ;)" // “d'is the distance operator and i=1to4n, [/

Compute set ‘I;; " containing LA indices of the ‘4’ smallest distance ‘d;;’

L, < Return majority label for {LA;, where sel;}
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Abstract

In addition to the heterogeneity of aerial and terrestrial views, the small scale terrestrial point clouds are hardly
comparable with large scale and overhead aerial point clouds. A hierarchical method is proposed for automatic
locating of terrestrial scans in aerial point cloud. The proposed method begins with detecting the candidate
positions for the deployment of the terrestrial laser scanner in the aerial point cloud. After that, by simulating the
performance of the laser scanner, the visible portion of the aerial point cloud is detected and it is extracted as the
candidate deployment aerial point cloud. As a result, the problem of scan locating is converted to a
corresponding one between several local terrestrial point clouds and several local aerial point clouds. In order
to increase the comparability of these two datasets in the corresponding process, the main geometric structures
of each point cloud are extracted using four predesigned geometric feature indexes, and they are organized in
the form of four feature-maps of each point cloud. The feature-maps generated for each point cloud are
described by the rotation invariant Fourier-HOG descriptor. Afterward, the corresponding problem is structured
in the form of a k-nn classification among the classes established for these descriptors. Finally, the location of
each terrestrial scan is obtained based on the classification results. The evaluation results of the proposed
method on an urban dataset, showed an average accuracy of about 5 meters for locating the terrestrial scans in
aerial point cloud. The obtained accuracies seem to be sufficient to enter the process of registering the terrestrial
scans to the aerial point cloud.

Key words: point cloud, Registration, Classification, Corresponding, Laser scanner, UAV Photogrammetry.
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