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Abstract

Recently proposed intelligent images are generating, storing and managing along with existing image information
and 5WI1H information. Therefore, these vector images can be useful in searching and managing photos taking during
building construction and maintenance processes. In addition, when the vector photos, a key to the intelligent image,
is linked with BIM, it is possible to find BIM objects by utilizing information included in vector photos. And if the
taken vector photo is saved as attributes of the extracted object, the vector photo can be managed as the historical
data. Furthermore, this new technology will contribute to make the management of construction information more
efficiently. This study is about the development of the technology of extracting BIM objects from vector photo
information and managing the attributes of the extracted objects. Also the prototype modules was developed and
tested to evaluate the processes of setting reference points, converting coordinate system, calculating positions, and so
on. Through these processes, it was confirmed that the possibility of extracting BIM objects from vector photos and

of managing attribute data of objects.
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Figure 1. Photos of construction site
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Figure 2. Concept of vector—photo(3)

2.1.2 WE A2 AA

WAL ipf(intelligent photo file)= AA==d),
Figure 37} 2] &l|t|(header), #E] R (vector info,),
AP image)7 ERHE ShAgAlolct, HeAzle A
T % Gl A MRS B 43, A
QA AR} A BN AR APFE 29 =
FHIME T3l HEHAEE wed, HeE AAdsh,
Figure 49} o], WelARIs}el( ipt)e] A4sic3]



Compressed

Figure 3. Structure of .ipf(3)

m— Vector-photo shoot —

Creation of Header XML file

Compression of Header, Vector Info and Image

Figure 4. .ipf generation (3)

2.1.3 WA 4

Figure 404 =2jdMZRE Allsl= 2E AA
ole} gt} EelA Rl AlAollA] =248 e 244
gho] glong AL Sof Ao het FoEN 2L A
HES s ==t ol& AlA F4=tar g5, ¥
EARA R ELS DirectShowl)?] Windows Image
Acquisition(WIA) gfo]Eeje]E o]gsto] 7fg=|glom,
A ARl 322 Windows Runtime (WinRT)2) gto]
HegE olgsto] ZUESIeH3].

&

)
2

e

0

1) to]dEx(DirectShow)s AZE O] ZEAESe] bl
utdoluy AEYS JHAAL HhefRt 7]eE A
UI° AZAIEAT} AR HEuT o] L QY F0]R} API
o

SEZTY AL S5 ZREo| 4 op|dHol)

o 12

2.14 AP IAAR YA
Figure 5= /e Z2EER] Bug A 4+ =
204 HIAESKH= Aot

Gyrometer Sensor -I

| X =0,1000000014901 16
¥: ~0,100000001490116
Z:0,200000002950232

Inclinometer Sensor

== Pitch: 2,60000014305115
Roll: -0,30000001 1920929
Yaw: 324.700012207031

GPS Sensor

Longitude: 128881104
Accuracy: 13000

i Camera Config

I
I
I
|
I
Latitude: 35,234199 I
I
n
1
"

................

@ Camera
selection (front (@ Vector

rear, USB) information
= Camera onfoff

(@) Server @# Camera
connection control
configuration configuration

& Camera
shooting

® Image
description

Figure 5. Prototype interface of vector-photo generation module(3)
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double D AmFrom double P1_latitude, double P1_longitude,
dﬂdb\e P2_latitude, double P2_langitude)
{
it {{(P1_latitude == P2_latitude) && (P1_longitude == P2_longitude)}
{
return 0;
1

double @10 = P1_latitude " Math,P1 / 180;

double @11 = P1_longitude * MathPl / 180;

double e12 = P2_latitude * Math,Pl / 180,

double e13 = P2_longitude * Math Pl / 180,

double c16 = 6356752.314140910;

double c15 = 6378137.000000000;

double ¢17 = 0.0033528107;

double fi5 = 17 + €17 * 17;

double fi6 = f15/ 2;

double AI7 = c17* 17/ 2

double f18 = ¢17 * <17/ 8

double f19 = ¢17 * <17/ 16

double c18 = €13 - e11

double c20 = (1 - €17} * Math.Tan{e10)

double c21 = Math.Atan(c20)

double €22 = Math.Sinfc21)

double c23 = Math.Cos(c21}

double €24 = (1 - €17) * Math Tan(e12);

double £25 = Math Atan{c24);

double €26 = Math.Sin{c25)

double €27 = Math.Cos(c25)

double €29 = c18;

double c31 = (c27 * MathSin(c29) * 27 * MathSinlc29}) +
(€23 * €26 - €22 * ¢27 * Math.Cos(c29)) * (€23 * €26 - €22 * 27 * Math.Cos(c29)):

double £33 = (c22 * <26) + (€23 * <27 * Math.Cos{c29));

Figure 11. Distance calculation module (abridged)(9)
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public void InclinometerTolnner(double pitch, double roll, double yaw, ref XYZ forwardDir, ref XYZ upDir)
{
Mf(pitch < 0)
{
pitch = pitch + 360;
pitch = RyuUnitFunc.DTR(pitch)
yaw = RyuUnitFunc.DTR (yaw);
roll = RyuUnitFuncDTR(roll) - m_PrjPos.Angle;
TransformrotPitch = Transform.CreateRotation(XYZ Basis¥, pitch);
TransformrotRoll = Transform.CreateR otation(XYZ BasisZ roll};
TransformrotYaw = Transform.CreateRotation(-XYZBasisY, yaw);

Transform trans = rotRoll Multiply(rotPitch).Multiply(rotYaw);

forwardDir = trans.OfVector(XYZBasisY)
upDir = trans.OfVVector(XYZ BasisZ);

Figure 12. Posture calculation module (abridged)

3.5 Jtat7toiate] 32t MY
e oz tAd 7t 29 21(pg 5)olk= 3H



History Management Technology of Building Construction and Maintenance Using Vector Photo Information and BIM

o] ofd ZHAYE 7| /G =E 7HA|AL i, webA]
Jpf = o] 2HALE xml HAC= Gl o
A Fom, ARl ofu|Z] wplo] £AJZES o83t 2
Lo AT e Bk 2AARS] LALS o] g5}
o] [ipf ARlof|A] BFk2 ARERi), T1ejar 7ijee] 914,
A, 3HF AHE EQi2 FF8kA0 3715 ARt
Focal Length = 0,5 * Film Dimension / (tan(FOV / 2))—()

M=

MS sk

3.6 7t&7tmi2te] MHES P8t SEE
Figure 109] AxJo] ulz} jJ;q A, 3z So) A

7HilRtE A/dsks SRR ES Figure 137} Tk

nﬂn

S

2l

public bool CreateView3D{Camerainfa cinfo)
i
UlDacument uiDac = m_CmdData Application ActiveUlDocument;
RyDocument doc = viDoc Document;
using (Transaction trans = new Transaction(doc, IpfViewFinder-CreateView3D'"))
{

ypes = from elem in new f
let type = elem as ViewFamilyType
where type Vi y ==
select type;

amilyType> vi

ly.ThreeDi

trans Start{);

View3D view3D = View3D.CreatePerspective(doc, viewFamilyTypes First(.Id);
if (null 1= view3D)

t

view3D.Name = cinfo.Name;

XVZ eyePosition = new XYZ(RyuUnitFunc MMTFicinfo EyePos.X), RyuUnitFunc.MMTF(cInfo EyePos.Y),
Ryul Um:Func MMTF{cInfo EyePos.Z)):
30 56101

, ¢lnfa,UpDir, clnfo.FarwardDir)):
BoundingBoxX¥Z ¢b = view3D.CropBox;

cb.Min = cinfo.CrapMin;

b Max = cinfo CropMax;

view3D CropBox = ¢b;

view3D DisplayStyle - DisplayStyle ShadingWithEdges;
view3D ShovEdges = true;

Parameter vsParam2 = view3D.get_Parameter(BuiltinParameterVIEWER_BOUND_ACTIVE_FAR);
if (vsParam2 != null)
{
vsParam2 Set(0);
}
|
trans Commit{);
uiDocActiveView = view3D,
uiDoc RefreshActiveView():
)
return true;

Figure 13. Integrated module for the generation of virtual
cameras (abridged)
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