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Abstract

Keywords : Panorama - panoramic photography - Virtual Reality(VR) - Image-Based VR

The National Land Surveying and Mapping Center, Ministry of the Interior (NLSC)
is the highest agency of land surveying and mapping. We established Cadastral Map
Storage to store and manage various map data in 1989. And then, in order to promote the
map data circulation, NLSC integrated map data and build the land surveying and mapping
database in 2006, and developed “The query and purchase system for map data” in 2008,
providing on-line purchase, network charges (cash flow) and online transmission (logistics)

services.

With the rapid development of information technology, virtual Reality(VR)
technology has been widely applied in many fields. NLSC used Geometry-Based VR
technology to develop the “3D city navigation system for LiMing office area” in 2006.
However, the system did not include the internal office area. And there are no research
about using VR technology in the map data managing environment. Therefore, this study
tries to develop “map atlas VR navigation system” by using the Image-Based VR

technology, hope to use this system to effectively assist map atlas management.
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P AR - B
L4 7 KI4¥ ¢ 110-5010303-0003-0000054

WS bk (H ) R
REERIE -
WL 9]

Bl 4-15 2 F PG4I 5 B35 B 2[7. 3mm 4 P 40ep ()2 18mm B & 8Lep (4 )]

4-1-8 &RFRPIFES P
d T Ig B ‘,f;«,frﬁﬁ; fotrRE O FETIESR



FUUE SRR

L™ aRLTHRA S 8T TET RS HIER -

DB APBTRAR LRFTET AR 2t 2 BB A S KE -
3.4 ARBTRAE L BT CET AGRR S 2 2B AME L FEPER o
4 RPRALTFRA & BE PR TR AR FERE T UREATS L

EEEY R

D, HH*RABEF I A RAPBFTILGRF > T RA TR T
FRPEHP G, FETE RARB LA o

F oY bR ﬁsgl?;}p;}‘&’# i h BLER 0 R R A ;g;@J SLERA G * o

SR 2FIpJEER] > R F EHETER - RTENAE LA ITERP 4o

1. bl s

]
i
g
=
e
&
(\L
o
=

WEERpEAG IET Rl RLIF R
R XY EEPERLQIIEE X 2
2. WPERE LXK

AR R T R R L E o AR R e R R AP R &L

/,

FRBRFHEBRRETEI AL > W EFEAL S KB Z REEEFEER T -
3. 7 Eih ik
R EREE L pEY B EYE  RiEV i Ep RS (Z4308)
i EFRFHE NREFRTSERGS TR TWAT A e R R
PRI SRR AR RE T R ARG LATRENT -
R CE L L
HERIHECRGETRIPCH TR AT T A FHELEE

18



FUUE SRR

ER RN AR TR

$:-8% pEz e 2R LgTE

4-3-1 22 2 F BB WEP

P 2 FRHING P s SR AT HARS UL R 28 5
AL T PTGuL B RAE e T 2 B e TR ARt A R 2§
BEARE AEL LS JEE8RER L2 ARG THIEDRY T2 E JiL >

P2 52 2 BB 3 & B3RP ot o

% 4-6 PTGui 2 & # ¢ 45
B O R b 4% ALIE I B (7 kAl 2 B R
EFHY R % R 20
TR TEE G BPR T Ak 0 @ 3 ¥ SE AR
FERRCRYT AR e e ity 0 A LT E S 5 i
LR Ty T8 270
FIZER2FE 7 B BBl R R ETERRBGE D2 F B
* 4% JPEG » TIFF & PNG 3 @] ij
¥ £ JPEG > TIFF 2t Photoshop # 5% Bl
Photoshop #3:¢ (.psh) & #F
z WA 2 4 chPhotoshop B i 41 » i H &8 ) 13 4F
A 4516 2L @ i
2FRES AS2FRRE
Rl ¥ K T
PRIL  PFFEF 2FREE S RFY 2T
AFEISRILE/ S PIRILE
Fgen & HDR %A ®B & 5 HDR 2 % B

FHigEe R & IDRE S 5 HDR 2 % B
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JE_LDR B 3t B AR 4 v AR

¢ 3 pr b

£ #% OpenEXR (. exr) £ HDR Radiance (.hdr) 3@
AREBE

BB o Rkg G TR D

ST EETES Y

Bk B S

L3 64 R

4-3-2 22 2 BB RTE

FUUEE BRI RHIFE

FI#* PTGui Hipowmfestez 2 F B FIARNp ot RIZRRF P F T4 64

AVPF - ANFEIRY R FEFTAFFREPGF I LL B # e 2 4
4

AR

2 F o FFIFE ARG 3IBHI WP AT

232 Load image » #-R 458 sk » #2350 4oB 4-16 o

'5 05002853 Pancrama - FTGui Pro registered 1o Mational Land Surverying and Mapping Center L= e
|} Fle Edi View bnages Mask ControlPombs ook Froecd Help
) i B -7 QS e BE VI @

Froject Assistant| Source Imad

Mask | Canteal Pairts| Expasure / HOR.| Proview| Cregte Panorama

| Advanced => |

Carrmra £ borrs pararie tors

¥ Automatic (use EXTF data from camera, if available)

I 1852
2. Allgn Images...
The praj i isplaced | points. See the Control Point Assistant for details,
Yo can preview your p inthe P Editir O p o

3, Creale panorma...

B 4-16 %= » fh %

a
N

2. B2 2R Pk

2hi% Align images R 4878 E > Bl 4-17 -
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.g DSC02853 Panorama * - PTGui Pro registered to National Land Surverying and Mapping Center ‘ﬂl

File Edit Wiew Images Mask ControlPoints Tools Project Help

DRI E e aifA] & B@mJ1n[@

Project Afﬁiﬁfﬁ”t‘ Source Imagesl Mask | Control F'omisl Exposure / HDRl Prewewl Create Panorama

1. Load images... Advanced >>

—— "I - =
Analyzing image 21, 22, 23 and 24 (of 44)
n

Ll 3
Camera / lens parameters _ |

[¥] Automatic {use EXIF data from

Lenstype: Rectilinear (normal |

Focal length: |18.53 mm  Focsl length multiplier: ®
2. Align images...

roject may contaj

e misplaced control points. See the Control Point Assistant for details.

You can preview your panorama inthe Panorama Editor. Or create the panorama now:

3. Create panorama...

B 4-17 2> 2B F i

AP e % > ¥ 1% 3 7 5 Panorama Editor :& {7 mitiE AR 2 SofE ~ T W

n

GRS SN s kT hh s BIGARLY EFALT 0 4B 4-18 o
rg Panorama Editor - & E@g

Mode Edit Projection Toaols Help

B SO+ EHrsnE0Qr QA el

Edit Panorama |

3607 x 180° Equirectangular - Move panorama with left mouse button, rotate withr

B 4-18 Panorama Editor %iE3% &

LUEE S S
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|E DSC02853 Pancrama - PTGui Pro registered to Matianal Land Surverying and Mapping Center
| Fle Edit View Images Mask ControlPomts Tools Project Help

D2 B|le~if Q8 e B@EV 1B O

[ Froject

= n__

1Load images.. |

Carrmra / bur paamston

[#] dattomatic {isse EXIF data from camera, if available)

1852 5
b
|| 2.ionimages.. |
The proj i isplaced | points. Seethe Cantec Point Assistant for details,
1 You can preview your p g the Py ditor. O p

B 4-19 #h 2 BB gk TR 6 (1/2)

FUUEE BRI RHIFE

r N
B DSC025910 Pancrama * - PTGui Pro registered to National Land Surverying and Mapping Center E@g

File Edit View Images Mask Control Points Tools Project Help

D2 & A|e T

Qa &9 |HeE (13 @

converted into a separate layer in the output file), or blend the result into a single image.

| Project Asswstantl Source Imagesl Crop | Mask | Control Pointsl Expasure / HDRl Prgview| Create PEI"IOFEV’T'IEL

The stitcher will now build the panorama for you. PTGui can create a layered panorama (where each source image is

Width: 6316 pixels Link width and height

Height: 3158 pixels

File format: [PEG (jpo) - [ Settings: ] quality: 100%

Layers: ’Blended panorama only v]

Cutput file: C\Users\ 55506\ Desktop'\Pan-PHOT! Use default [ Browse... ] [ View... ] %:3
/  Create Panorama | Wave and send to Batch Stitcher ]
N

B 4-20 w2 AP G TE 5 (2/2)
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W42 28 PG>+ MOGEREE KT 5360 &  £3 5 180 &)

4-3-3 2% X ABTFHLE R T

Flae 2B GE R 2 FPEE AN P 7 MR A xf T
PFlop AT ¢ p g B JPEG B Ak ¢ 07 L3 Bl 5 (Exif > Exchangeable
image file format)F » ¢ 7 #7% &g EFM o pAE p B Ay

__j
EFAFREE T TN 4oB 4225 FHY B L L AL

y‘“\
"E

' (manual focus lens) -
PIEY “ﬁis?] *GLER S M0 4o 4-23 0 F PR K- 2 E I o

X Flh=xir 2 7.3mm ALER R - A EF2Z 2R %N hsEE (circular fisheye
lens) » o PF ik (TP 8 ¥ 3 L crop # it » A6 2 SN EER R Y § oo R
4o @) 4-24 -

Camera / lens parameters
Automatic (use EXIF data fram camera, if available)

Lenstype: Rectilinear (normal lens)

Focal length: |18 mrm  Focal length multiplier: 1.5 P

Bl 4-22 425 p #f PoLEf S dcd o
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l Circular Fisheye - ]

Rectilinear (normal lens)
Cylindrical panorama
Circular Fisheye |
* Full Frame Fisheye
Equirectangular panorama

W 423 0155 LA 2 ST

eImagesl Lens Settingsl Panorama Settings| Crop |Mask | Image Parameters | Contral Points| Q)

e cropped, you can do it here. Cropping does not change the original image files. The lens parameters

Bl 4-24 r + $2d45 Lcrop 4 Bl (m 8304 )

4-3-4 3 FREHT

AP GRS SR BTRE 2 R UREFRITL RRETSE > RIS
FOI3HARBFM 5 F FHJTEREF > SR I PRpE DD 22

FRRPGFELANTT T TR RERER DL A R 0 LY

N

54 Egp o EFRERESRFREBRRD 40T
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1. &g kT3m 63 mpk

4-1 2P gR o d W2 F PP G2 F B4 0 TR R
AL (FOV) AR & ﬁ,vmﬁui?ﬁﬂg MM A NH R P AR AEERpEE
Moz 2B B BB g oot f N dpfEe s

R B AR AR R PRI TEER 1

PTGui A2V &2 p #4& & 535> 7~ £+ 4 » g5t ¥ 4 418 (control point) >
do@ 4-25 0 TR PR RRRBHETTEF > FR2RERE: ST IRT o 4oR
4-26 £ 4 R P GIRE A e

e s 4 522k 4

SHBATERTE FF2
-

AN

I SRR AR & 0 F 5 TR R M R R IORE 6

B DSC02934 Panorama - PTGui Pro registered to Mational Land Surverying and Mapping Center (=] O [
Edit View Images Mask Control Points Tools Project Help

oo e 5 &

] *‘1"ﬁ|"‘”ﬁ> ’-’«-«@@IW%T- 123‘@

Project Assistant | Source Images| Crop | Mask

% Exposure /HDR | Preview| Create Panorama

Provide control points (matching points on two overlapping pictures). As a rule of thumb, provide at least three cantral points for each pair of overlapping images. It's easy: simply
click on matching paints on both images.

4 3
b E] G Zoom: |Fit - Preview exposure: \_J EVD b IZ] c
Index = Left coord Right coord Type Distance i
0 (3627,1174)  (1494,1622)  MNormal  6.20272 S
1 (3379,1043)  (1277,1479)  MNormal 128686
2 (3317, 1000) (1243, 1429) Marmal 1.0317
3 (3743,1773) (1658, 2209) Marmal 5.71573
4 (3401, 1443)  (1236,1890)  MNormal  2.24079
Jump | Auto | Link |Contr. Show or hide the masked area [4] (1694, 2420) Mormal 3.81349 Il
o (18R 1451 [— na7En

B 4-25 4705 B e gl BAE)
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B 4-26 F R ARRTILE <573 BT
2. Bt i ildpik BLRREL
AKAGEUET G A BRI G FTRLEFWT M ARSI RRETL R R
Pk o PERL PGB G A HINE S T UL E L 2R RGP  BREAA T
AR BN > 4ol 4-27 -

Fl4-27 #RFLAF &P E & =} 7
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B TELPEABFA LN AR TER R AT & VIR 4oF A
WER RS (RPOF) - AL R S8 o 4ofl 4-28 -

B 4-28 dp st Ebin i

4, R 213 ¥7F

HEE LRSS £ R S S F R AR F R E Ry
-3 HEERTFLIRSRERA S D PSR L > 8228 PTGui 42
REFPERLERBESA L > VEHART - KPR E b WAIE 0 S LS D
o E B~ (BHNER) ARG NAGIN 4 F R ST FHA 0 G ehd

oo P B4 2 BB B s PR o

Fi 2

RSN

Fr & w2 2GR
SAFRERMARSEE 3+ 13 B e ARy TRAG 550
o E R T L BRI L ] £ 2 BIRLE T TR E R
FidpEde(BP 2 1leimMidg) £p@\ T2 F22AB-C-DE~-F2G

S

B ITRHRIAFCEFS 0D 3E 4R LG FR Y EFFALRAET

y £ 2L
v

3

98w » TG BB 7w A E c doBl 4200 FEHBEH LS R 0 dok 45 o
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5

4
i
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z
o
o5
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I
2

5-1 2B BT Az g R 1F
BB HER S B A R AL T A
TRRERER T - A AARFTRLEE kR T2 FIF o A% 2 Krpano 1F 5 2 BT B
£ > 3% Krpano Panorama Viewer % fhi# i Flash 2 BT E - & & » wif iF > B L
- RTE - R owl M B mETEAT R GER ERY
Eo TR KRB FEARSEH LR > wd 2 Krpano R HF 2 ¢ "&"’B"?g'?iﬁ
FAGoFIHTNLT I Krpano F P RHA ST 2R A TERE O NREER
R %4 - LAA -
TERFEF FTRIH28 w2 F i = d Krpano &7 HW T2 BT
Wk 1T - 28 B JPEG #6465 » 2 MAKE VTOUR (NORMAL) droplet. bat > 4v
B 4-31 - ﬁ‘fb? A2 VREFTH A HIML 2 XML 4% % 46 % > 4- B 4-32 -

-

Flg EFEG =5 HEENE &= B @
I B opw ose e o e am em @B
vtour #E AQjpg Aljpg A jpg A3 jpg BOjpg Bljpg B2jpg B3jpg

‘ H B8 €5 . P 8 «» FEi #u
~ CCjpg | Cljpg | Cljpg C3jpg DO jpg Dljpg D2,jpg D3jpg Eljpg Eljpg
‘ H i e | =9 TP 4 BE | 8F P
E2jpg Ed.jpg Fjpg Flipg F2jpg Fijpg GOjpg Gljpg G2jpg G3.jpg
| license. txt 013/5/5 FF12.. FME 10 KB
MAKE OBJECT droplet.bat 012/11/13 FF ... Windows #3%% 1KB
MAKE PAMO (FLAT) droplet bat 010/11/18 T .. Windows 3 1KB
MAKE PANO (MULTIRES) droplet.bat [12/7/10 E5F0.. Windows # 1KB
WMAKE PANC (NORMAL) droplet bat 010/11/18 5 . Windows ft3 1 KB
| | MAKE PANO (SINGLE-SWF) droplet. £0/11/18 T .. Windows 37 1KB
MAKE WTOUR (MULTIRES) droplet bat 012/6/21 M 0. Windows 3% 1KB
| MAKE WTOUR (NORMAL) droplet.bat 2010/11/18 T .. Windows #53% 1KB
| releasenotes txt 2013/9/11 FF 0. HFXH 140 KB
-« [Blswikroana.is 2013/9/11 FF0.. JScript §S8 2 KB

Bl 4-30 2 28 ® JPEG % *#4% iv2 & VR $ A%
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¥ > 4B 4-33° ¥ *F tour_editor #% % edit tour. xml # &% >

=

| panos
. plugins
. skin
B map.png
[B&| map_mask png
B map-1.png
|B| mappoint.png
|| mappointactive
£ | tour.html
tour s
|| tour.swf
|| tourxml

£ | tour_editor.html

B4-31 A2 VR & Fih%

FUUE SRR

% i Krpano # &2 tour_editor 1 & » ¥ v 3244y WHT & ez feded 6 0 Flh
BB 2 FERRHBIZEIPRBEZFEARA D v o T RGNS B R
BV RSN H s ARiT# e (add hotspot) & 1 B A F A 2 Bz k ShiEA gl

7

Eul

[—y

s
210

K

W 4-34 -

4

delste hotspats

B 4-32 tour_editor %hiE1 E
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<krpano version="1.16" title="Virtual Tour" onstart="startup();">

<include url="skin/vtourskin.xml" />

«<!-- set skin settings:
«<skin_settings bingmaps="false"
bingmaps key=""
bingmaps_zoombuttons="false"
gyro="true"

thumbs opened="false"
thumbs_text="false™

thumbs dragging="true"

thumbs onhoverscrolling="false"
thumbs scrollbuttons="false"
thumbs scrollindicator="false"
tooltipa thumba="false"
tooltips_hotspots="false"
tooltips mapspots="false"
controlbar offset="20"

/>

«!-- set optional skin logo url --»
<layer name="skin logo" url="" scale="0.25" opened onclick=

<action name="startup”>

if (startscene null, copyi{startscene,scene[0].name));
VAL fmmb fmb b nmanal a1l

wmneml

"openurl('...

bingmaps? gyro? thumbnail controlling? toocltips? -->

thumbs width="120" thumbs height="80" thumbs padding="10" thumbs crop="014012401160"

',_blank);" />

B 4-33 ™ edit tour # s %iE xml F @

/

5-2 ik XNL 4% B BT 4 &

% XML 2 SfEst it > ¥ RA P W LOGO E »FIEE & =t
B Ao HHATT S 0 SRS 0 R T T T BRE % LOGO i M
AeR 4-350 F TS RF B E R T BAARA R H

I 12 openurl %2
o RIM 2% A%

f—,:—.@‘-{1ﬁ_ et o

& krpano com - 63 - Windows Internet Explorer =)
U\J [ ] CA\Users\55506\Desktop\ 2F-PANO\tourtour html <[4 ] x| B 2ing o -
EEM SEO BV BORER) TEM HH '\ x @@ - mEE |

i BHEE |gg v|§ C:\Users\55506\App... | € ABEELASPL

it -

| @ apano - MAKEVTO_. | € krpano.com - G3

L

I Ll

- o - EEP) - E2iEE Y IEO) v

@-

A v ®100% ~

F14-34 i 15 VR 7 5 sus

e

b BiZE

Py

WRIMAHEY Y LRI VR & d

52
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%'}—’fﬁéi@%% AR RB P TSI EATEAR TR R RARR TR
FORFA BT HRGHFRE 2 VU THELITEG Fr P2 E > EF
FHREE EFAET AW IR T2 TR o 4oF 4-36 B 4-37 2 §)

48 krpanc.com - G

-
| ] C\Users\ 35508\ Desktop|2F-PAN G wiourtour himi
| m=n ARG %AV BEEEW IRAM NECD x @mn - Maz
i BRRR |55 - | @ C\er\S5506VARRD. | 8 AREELHETL & lopono - MAXEVTOU.. | @ kipano.com -G8 x G- @ - & - BEF- BEies- IRO- @

1

" UNLSE

ol

miE ¢ o Dem-1 NI

« » & ¥ + —

e | SEEEY K Giv R100% -

B 4-35 % Suifl @'fgizlj(u B 2L 6]

A B & D E G H

1 &% == B Map_NO BRI EFEEE VRAE
33 82 = ®il;|96194-3 9619-IV-SW —EATSHEECH A3

34 83 1301(95191-2 9519- I -SE “EATH 7 HEEEEENE TR | phEDEERIE A3

85 84 HE01]95191-3 9519- I -SW —ERTar—#PEEEELE LR | phE N EFIE A3

86 85 2HE[05194-2 9519-IV-SE “ERT ST —HEEEEERE AR pAE NEFIE Bl

87 26 AIE|95194-3 9519-IV-SW _ERTar—#REEEELE TR | phE N ERIE Bl

88 w7 BiE[94191-2  [9419-1-SE —EA TS MBS LB [pAE /N ERIE Bl

89 88 e (041013 9419- 1 -SW “ER TS —HEEEEREEELRR pAD N RFIE Bl

90 i Sl skl B i e S —

91 90 JEF5(94194-3 9419-IV-SW “EhTaz —EEEEELE IR | phE A ERIE Bl I
92 s H v e IS —%.u. LB M{—na = DT
93] ®» EE96191-1  [9619-1-NE ZEBE T —HPEEEETEIUAR) pAb N\EFR Bl

04 93 =R[961914  [9619- 1 NW —EE TS HEECH Bl

95 94 961041 9619-IV-NE —ELTS T HEECR Bl

06 95 AkEE|961944 9619-IV-NW —EETST—HEECH Bl

97 % FE95191-1  [9519-T-NE SEI T MR ECEK) Bl

Bl 4-36 @ e B icpg LRI L3 ivho (LB 4 5B
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SRR
F > 138
$4 2 p

>R #FEF A PTGui Pro #f% » T~ » @ 4 ~ £ daxak > 2013 -
ErRFRGEFETN AL R P T AR HTERL R F R 2011 -
ZE2RETERBEEFEFERY (UATHAR ¥ 2 BEL W R Ko
2011 -

+ A% R F % http://www. sony. com. tw/ °

% R #iT5rF % http://www. yasuhara. co. jp/madoka/ e

PTGui ¥ % http://www. ptgui.com/ °

KRPANO F % http://krpano. com/ °

Big Ben' s Panorama Tutorials

http://archive. bigben. i1d. au/tutorials/360/photo/nodal. html -
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