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1n this study, two amateur cameras - Nikon D3200 and Canon EOS 7D (Table 1) - were used 1o collect
jmages of the University of llorin Main Campus students’ hostel building fagade at close range. The
puilding is 8 story building with only one floor. It is located at the northern part of the university

Dimensionally, the building measures about 62m by S0m by 8m, comprising of twenty-six rooms (Fig. 2)

Table 1: Property of cameras

s Focal Length Resolution Pixel Array Image sensor  Pixel pitch/size
am (mm) (mega pixels)  (width x height) size (mm) (microns)
Nikon D3200 35 242 6016 x 4000 23.20x 15.40 386
Canon EOS 7D 24 18 5184 x 3456 223x 149 429

Fig. 2: Study are (a) position of University of llonn, (b) Google Earth image of the University and (c) front
view of hostel building under study

The data collection involyed image acquisition with Nikon D3200 and Camon EOS 7D and xyz coordinates

measurement of the control and check points with Sokkia Set 520 Total Station. Pre-observatior

procedures were carried out, including selection of control and check points on the building fagade using

total station, selection of appropriate camera and camera position. The field work started with point duts

Collection during which a total number of 37 points were collected. Nine controls for image processing and

28 check poi =y |
Points for accuracy evaluation. Following the point data collection, multiple overlapping umages
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\gisoft LLC, for 3D geomelry reconstruction from 2D images [1]. One of the advantages of
scan hmeupabﬂitywpmceuinugaukmﬁomnypoﬂhn.Asnmmm
construction, the initial task was to remove poor quality images from the loaded raw

phs where photoscan automatically estimate both the internal and the external camera
ers based on the approximate values derived from the images” EXIF, and camera lens
.]. m . l . . were l l as 2 b l » : h
ment during in subsequent processing stream [1].

onstruction, the loaded photographs must be aligned. Using the ahign photos module in

-wmuwmmcmmummmm@mfamm
,.mmdyragmuicmwwmmemolmmwumm
sreference the 3D model. Mesh model is formed from point clouds through a surface
s that usually involves the use of techniques such as Delaunay uianguhnoo.'inwhich
4 is built over the existing vertioes of the point cloud [2). The texture model is formed
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| 684123350 939099130 351170 | 684120348  939099.127 3SLIED | 684123367 019099.000 351171

3

2| 634122750 939099220 3500690 | 684122755 939099221 3S0687 | 684122767 9IN99204 350681
23 | 634120810 939100010 351280 | 64120681 939100012 ISLITO | 684120682 99100026 351.170
20| 684121270 939099810 351170 | 684121267 939099813 ISLIT | 684121274  9IFOKIR 351.175
25 | 634120650 939099860 350710 | 684120650 939099930 350709 | 684120657 9INISI 350.707
2 | 684121240 939099720 350710 | 684121238 93T} 350715 | 684121249 90974 350.713
27| 684118210 939100920 352750 | eBanIB21s 939100910 352755 | 6841IR192 939100938 352.739
28 | 684118440 939100830 352750 | esarigase 939100825 352752 | 664118433 939100813 352.734

Results and Discussion

Results of the image processing and 3D reconstruction process is presented in Figure 3. Successful
alignment of the photographs allowed production dense point cloud (Fig. 3a) through the process of
searching and matching of common points on the overlapping images. Search and matching algorithm
results to generation of similar points from overlapping or neighbouring photos for accurate photo
allignment. Basically, 3D geometric reconstruction is based on the estimated camera positions obtained
during photo alignment. Camera parameter estimation for photo alignment is a critical process that requires
reasonable level of expertise in image processing because the accuracy of the resulting 3D model depends

on the accuracy with which the camera parameters is recovered [14).

-::.—:!:_::'_r: e e oy

Fig. 3: 3D model reconstruction — Front view of (a) photo alignment and dense point cloud (b) 3
(c) texture model and (d) check points. (b) 3D mesh

Interploation of the point cloud produced the mesh model (Fig. 3b). Mesh model comprises of ¢o i
anecting

triangles linking the point cloud together to form an irregular network of tnangules and polygons [20]; 2]
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