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%’ i X & (Intelligent Appliance)
2= X EE(Smart Home)

£ E K (Smart Building)

S E (Smart Community)
e

S ip M (Smart City)
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IBM Smart Planét
o FEMMIEK - RIHEHGEITI(

http://youtu.be/uaE3MHszMK4

o BEHIMIK - IMIPTEARVED

http://youtu.be/ERBydSfRovY

o BEHIMIIK — BUMBKS IR KRR 2

http://youtu.be/-91eZ pnuxc

° *”fffiﬁ]ir‘.l - EEE_"’J““WFE'(R|O)

http://youtu.be/kKPGPYnMiUkU

o BRWMEREMZLEE

http://youtu.be/cvKEeFrFCzs

% % T & a IBM Taiwan : hitp://www.voutube,com/user/IBMTaiwan
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'NEC Smart Citi( Solutions

s E )
— http://youtu.be/RIRgv-tWO0OV0

%

— http://youtu.be/GduVF508Vz4

e
— http://youtu.be/Q1QE7V 60t4

RFID /SRS

— http://youtu.be/IQ3ZssbSgUc

EVES &)@ 5

— http://youtu.be/fXeuHioQmIQ

DEEcs
2=

4

=

— http://youtu.be/m6zq75ahrmg

o BEEE
— http://youtu.be/l-RysH43CzI

o EANLTENGE

— http://youtu.be/xGxmvonXLGc

¢ 1532""5: IE
— http://youtu.be/6VeFVILXbQQ

o HBEIREEMN

— http://youtu.be/6ar-ZsXZozM
o [ERERYES

— http://youtu.be/99koUMMG19U

# kT # 6 - htto.//www.voutube.com/user/NECTaiwan/videos \
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‘TOSHIBA Smart Ninja

o
)

L

Creating a new lifestyle "Smart Home"
http://youtu.be/6QbGfFGW1-GQ

Toshiba Smart Ninja Episode I
http://youtu.be/uaE3MHszMK4

Toshiba Smart Ninja Episode II —
Smart Transportation System
http://youtu.be/ERBydSfRovY

Toshiba Smart Ninja Episode III - Improving Power
Utilization and Management
http://youtu.be/-91eZ pnuxc

% % T & & Toshiba : http://www.voutube,com/user/TOSHIBA
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B2 1BM TheSmarterCity - United States
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Leica ADS Z/T DMC Vexel UltraCam
o Ttk ~ KATHA

o M akssa

o Ak & &)FIG

o WA AN E (ARG
e GPS + INS = & # 3.3 & &) & 12 (Direct Georeferencing)
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2D 3D Road Aerial *

~ Microsoft Bing Map 3D, http://www.bing.com/maps/

0 -
90 yrds
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2 A AT K %(Ulgm.anned Aerial System, UAS)
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SAAB Rapid 3b Mapping [2012]

[SAAB AB, 2012.01.30]: https://voutu.be/3apAXzf3]Tg
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VRICON: The World in 3D [2015]

[SAAB AB, 2015.05.16]: https://voutu.be/vWaOVwxZd30
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* [EALiE + YATE
o HEIREIERE

e HEREIEIR
o HEMFBE>TIERE -« HERBE
o ENRE o ENRS
— Autodesk AutoCAD — BAE Socet GXP
— Bentley Microstation — ERDAS LPS
— 3D Studio Max — DAT/EM Summit Evolution
— Google Sketchup - ..
— Microsoft 3DVIA
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EEIERIR (
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Shape & Pose
> Parameter
AL Y ! Z Y
C>| Modelto [
> Object
X’ Transfor- X
Model Coord. mation Object Coord.
System System

& BxEH

2 % %?ﬁ?#ﬁ

TUHRBER IR EZERMA (Model Coordinate System)
EEARIETTE

Coordinate System) SE1T

/‘2;&@@

¥ 65 %6 & & Na

EE——
E.O. 4 1.0.
Parameters Parameters
Exterior j Interior
Orientation X Orientation

Photo Coord.
System
tional Taiwan Normal University
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Image Coord.
System
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— Sobel Edge Detection, Forstner Interest Operator, Canny Operator,

LoG---
o IRIERREIRS

— HBEFAE R ARG R ARG A PR

o IHRIEREESEZEEL

LHYIEIG IR T

— e SMESE AN R ARa e BRI (Buffer)
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BR&X v A

o R HERS R  SIEERR Y -
(RIS BB S C MBS L

* GNFEHURIT T, kiﬂ’f?ﬁz HYERRE 4

1 i2
RS - B Gy JF_&"TE E tracted Pixel
: xtracted Pixels
d ‘(yljl yl]2) ijk +(.X ljl)yljk +(yz]2xz]1 yzjl ]2)‘(1) 112(xz]2’ yl]Z) l]k(xljk7 yljk)
ijk — / TN
] \/(xljl 1]2) + (yljl yyZ) J ° .. .
Hoh i ARESFERRTE - H/~/ | e e
J NRIRIERBEGRERmeE - BB/ ~J
k KRB RIB N ENBAAVRSE » B [ ~ K TN s 2)
I u*iﬂzﬁgﬂtAT(l)q]E’J (xijl > ijl)&(xijz > Vij2) » X

d, (z w,h,dX ,dY ,dZ ,a) (2)

l]k

2

q:iiid ZI:ZJ:ZK:[Fy.k(l,w,h,dX,dY,dZ,a)] — min (3)

i=1 j=1 k=1 i=1 j=1 k=1
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2 o 2 ge CAC IS Gk
° E§£(3)_tl::lﬂ’g Em—t q %EE_IJ\ . EIJ ! &

gg =0, HpfCE T HrEFA1%0,w,hdX,dY,dZ,a) (4)

- HIR F,, RFRIT > RILEERSIE DEERASIE
HEIERE - FIF— ORI EER SR RS B

SRYFRIEHT\
OF, OF, oF, OF, oF, OF, OF,
d.,=| —2 | Al+| =2 | Aw+| 2| Ab+| —Z | AdX +| —2 | AddY +| —2 | AdZ+| =% | Aa+F,,
ola ), ow ) oh odX ), ody ), odZ ), oa ), g
Heh F) KRR Fy, BR0DAE (5)

AL Aw, Ah, AdX, AdY, AdZ, A e {(RFEFRAMERISERIILE
* RARFSEEIFIIENRA (5) NP - MLAREFERYAZ T\ 2R
IGE ¢ V=AX-L » HIZKRASHENEE OE
X=(ATPA)'ATPL K%
eEEETEERIEE /) \IRERFE - B SsREESHKEY
REISE
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Box Modeliﬁg E;(ample . T3O\48A £

Initial Parameters

[ w h dx dY dz a
11.250m 10.850m 10.000m 369354.400m 6669671.600m 37.934m 10.000000°

3%

v

Photo 01-0013 ~ Photo 01-0014 Photo 02-0013
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Box T3048 Fit to Aérial Photos Only

e Horizontal Buffer

— Initial: 0.15mm

— Decreasing step: 0.05mm Edge pixels in buffers

E_ngnlgl': g'log”é’l’é ction Criteria lteration 01-0013 01-0014 02-0013
o iX | riteri —

— " Gradient Magnitude: >20 Original 33256 30254 18918

— Gradient Vector Direction: 45° 1 4662 4580 2564
e (Convergent Criteria 2 3541 3347 2426

— Max. Iteration No.: 50 3 2142 1959 1808

— Al Aw, AdX, AdY: 0.05m
— Ah, AdZ: 0.10m
— Aa: 0.001°

Model Parameters after Each Iteration

Iteration / w h dX dY dz a

1 11.171 10.912 9.917 369354.218 6669671.597  38.268 9.791426

2 11.212 10.952 9.855 369354.123 6669671.629  38.441 9.676084

3 11.236 10.996 9.831 369354.092 6669671.628  38.501 9.660705

@ B & & ¥ gp dg & & National Taiwan Normal University
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Box T3048 Fitting Progress
{Aerial Photos Only) =

Iteration 1 » Iteration 2» Iteration 3

rol

Photo 01-0013 Photo 01-0014 Photo 02-0013

@ B & & ¥ gp dg & & National Taiwan Normal University



(m) or (degree)

Iteration

——Al
——Aw
Ah
——AdX
——=AdY
——AdZ
——Ad

e. AT ol O % National Taiwan Normal University
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Plenary Information

Ground's
Height
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Height
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Box T3048 Fit Both.to ) o
‘Aerial Photos and LIDAR Data
e Horizontal Buffer
— Initial: 0.15mm
- Dgcreasmg step: 0.05mm Edge pixels in buffers
— Final: 0.05mm _
o Edge Pixel Selection Criteria Iteration 01-0013 01-0014 02-0013
— @Gradient Vector Direction: 45° 1 4367 4361 2754
e (Convergent Criteria 2 3411 3278 2432
— Max. Iteration No.: 50 3 2041 2030 1710
— Al Aw, AdX, AdY: 0.05m
— Ah,AdZ: 0.10m
— Aa: 0.001°
Model Parameters after Each Iteration
Iteration / w h dX dY dz a

1 11.012 10.913 8.141 369354.336 6669671.615

40.288  9.919545

2 10.967 10.943 8.157  369354.324  6669671.645

40.288  9.821490

3 10.968 10.987 8.159  369354.314  6669671.651

40.288 9.870790
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Box T3048 Fiiting‘ Progress g 10"

-(Both Aerial Photos and LIiDAR Data) E

Iteration 1 » Iteration 2 » Iteration 3

Photo 01-0013 Photo 01-0014 Photo 02-0013
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v g ., 7 \, A
Convergence of Parameters’ Increments
-(Both Aerial Photos and LIiDAR Data)

(m) or (degree)

0.100

0.050

0.000 A

-0.050

-0.100

-0.150

-0.200

-0.250

-0.300

.‘\
—u
*__ h
e ! e ! —— Al
1 2 3
—— Aw
Ah
AdX
/ ——AdY
/ —o—AdZ
/ ——Ad

lterations
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ATHABGREL
_ EEmE
Forward Mapping REEH
- . EAmE _ Photograph.
Inverse Mapping - MET

AT BRI
Parallel Projection Perspective Projection
N/
YHHREY
. ... | Object Model | o
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BABREARLRE AT AL

- ENEVRVREREIFES 3D RERIERIEHR
- EEEDRINGLITR - T 3D IREIRERIRR L
- &EE& LWNIF BEbEEIBRE-ERREESHKINBRNSLITSR

Approximate Exterior

Orientation Parameters 3

> S ﬁ 4 |:> Orientation
- Adjust Exterior 7 Parameters
Orientation ;
Wireframe Model

Optimal
Exterior

Parameters
Approximate Optimal

Fitting Fitting
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Geometric Model Reconstruction

-..: r

e —

Photo-realistic 3D \
B

Ms/

“14 N\
/ \
I Approximately . Precisely ./ Geometric 1
) Fitting "I Fitting (LSMIF) g Models '
I l Model |
Selection
I | §
| / I -
l Model Base | \
\ /
a s s s s e e e e e e s e e E e o P
v h 4
GPS &
G-Sensors » Projection Projection
Parameters
= ¢ h 4
"~ Close-range . /" Precise /
Precisely s Facade
Photograph g > Image » Image Clipping —>/
M Fitting (LSMIF) Orientation Texture
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A N ETINNVA: RN
BRIRELL MBS

(b)
=HERERAY Ts_on RALR EEEEETE_]EU (a)is_onborder . (b)is_onREf%k

SREE=HZEEP - WIUILHYIE

e ——
—

(a) 5 P/ %/
FLEEY T EERY (a)ws on ,

(b)is_inside EEf% (a) (c)

R EEARAY (a)mtersect b)ws branch
@ Bty (©)is_Tink Edfk




TR R aa

(a)
m 4A‘ &
© @
ﬁﬁ%ﬁii@@m (@)1s_ Oﬂ , IREREETTEERY (a)is_inside |
(b) (c) (d)connected FAt% (b)is_on ., (c) (d) connected %
- (a) | (b)

c>§> o

© © )

REEEFREARY (a) is_neighbor FREEEVTRERY (a)is_inside ,
(b)is_island , (c)intersect EBEf®% = (b) (c)is_on , (d)intersect Rdf%




P THREEA LTAMEEBRES LTatEggs

LEBGRELS ALEAMEERH ALLAAMEZELS LEAMHTE@GTHEH-K
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Augmented Reality(AR) in GIS

e Wikitude (http://www.wikitude. org/)

o Drive e —
—

| F .l TH 844

e World Browser =




1 ; ™ \ 4
B %
e 3D Mapping & # & e 3D Geospatial Analysis & 4L
o HIRRHER B
o ZTEAIREY o EEHMN=HTRIMERIE
o AIEAH AR E o SHZTEAITER
o EEFHEE o SHERAKESNE
e 3D Geo-visualization# ¢ Web 2.0 GIS
5 B o 1TE)GIS EIRSIEE
o BYIEHEEENL o IRIEEIR
o EBEMEEEMBEEIL * BRRE

¢+ —HEYRIRYS
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WWAR - B E !

EEiAHIER : http://www.geo.ntnu.edu.tw/
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