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Visualization of Structural Shape Information based on Octree using
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Abstract This study presents the visualization of shape information based on Octree using 3D laser scanning. The
process of visualization was established to construct the Octree structure from the 3D scan data. The scan data was
converted to a 2D surface through the mesh technique and the surface was then converted to a 3D object through
the Raster/Vector transformation. The 3D object was transmitted to the Octree Root Node and The shape information
was constructed by the recursive partitioning of the Octree Root Node. The test-bed was selected as the steel bridge
structure in Sungkyunkwan University. The shape information based on Octree was condensed into 89.3%. In addition,
the Octree compressibility was confirmed to compare the shape information of the office building, a computer science
campus in Germany and a New College in USA. The basis is created by the visualization of shape information for
double-deck tunnel and it will be expected to improve the efficiency of structural health monitoring and maintenance.
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struct Octree {
float center[3];
float size[3];
Octree *child[8];
int nr_points;
float **point;
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Fig. 3. Definition of an octree
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Table 1. Specification of Terrestrial Laser Scanner

Model

Leica ScanStation C10/C5

Measurement
distance

300m

Spot size

From 0-50 m: 4.5 mm
(FWHH-based),
7 mm (Gaussian-based)

Range accuracy 35m at 300m
Precision 2 mm
Speed 50,000 point/sec
Range Horizontal 360°(max)

Vertical 270°(max)

Laser Class

3R (IEC 60825-1)

Memory 80 GB
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Table 2. Development environment in computer

Specification Set

cPU 8-Core Intel Xeon ES5-2670 1
(2.6GHz, 20MB L3, 8.0GT/sec QPI)

RAM 8GBG DDR3 ECC-Registered / PC3-12800 8

HDD SATA 1TB 32MB Buffered / 7200rpm 1
POWER 865W AC power supply w/PFC 1

(O] ubuntu 12.04.2 LTS (Linux) / 64bit -
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Algorithm 1. Octree Data Processing

Input Binary file(index, value(point, depth, height, width))
1: resolution res = user input
2: generate new octree (res)

3: while((index != end)

4: read mesh — value

5: mark value — free or occupied
6: if(value = 1)

7: octree — updateNode(value)
8: else octree — deleteNode(value)
9: end if

10: next index

11:  end while

12:  write octree — writeBinary()

13:  retum octree file

ettt ! DataType : T !
NodeType : T! [ _— — — —A---=---
Rasadtlatil OcTreeDataNode
OccupancyOcTreeBase
value : T
root : T* childPtr : OcTreeDataNode<T>**
OcTree <@———— OcTreeNode
root : OcTreeNode* value : float

<@ Composition (whole-part relation)

A Generalization (parent-child relation)

Fig. 14. Class Relation Diagram of Octree
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Table 3. Shape Information Model of Octree

Shape Visualization Octree | Resoluti
depth on

11 1,167m

14 0.144m

16 0.036m
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Table 4. Data compression rate among different octree shape information

Dataset Area Resolution Nodes Depth Octree size SSIC;: Compression
[m’] [m] [Num] [MB] [MB] [%]
Testbed, 93 x 54 x 18 0.036 2,406,992 23 215 89.3
Sungkyunkwan University
Office building,
University of Freiburg[30] 438 x 182 x 33 0.5 87,289,760 y 247 78.8 68.6
Computer science campus, University of 292 x 167 x 28 05 106,059,088 990.6 5162.9 80.8
Freiburg[30]
New College,
Oxford[30] 250 x 161 x 33 0.5 273,130,784 3954 5058.7 92.1
T8kt Test-bed ©]2]9] Table. 40 7]A%]o] 3li= 1 A3} AP0 UFEL 68.6%= 7HE Sk,
tlo]E & 5499 Albert Ludwig University of Freiburg ~— S ES 92.1%= 4714 Cases 7P E3koH,
o AeAEI AREFL Avs 2L 0T SEe el AN w5 7} B4 GEE &
Oxford University2] @3 t8}9] New College2] =708l & Ao 2 Yelyt] s ESEET 22 948 dd
OlE|[30]5 thiol SET] JARDY YFES Ut 9 HAR FHE W ' HETEEY] WeE &
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