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1. A& =2 (Photogrammetry)2| <A}

- £3]3] A} &H(Analog Photogrammetry): V Orelz} Pulfrichell &]s) 7i*d®l A
delol o3 Axtx]o] oF 700de] HALE Z: U2,

- 3 Al &8 (Analytical Photogrammetry): o] 22 1950l A 3tE|glov}
AdA e 19709 FE REE7] AAA o 20d9 HAE 2t AR

- Softcopy Photogrammetry: HECi4 X %73& o] 8sle] &4, 19883 ¢ o]
A AlE A ‘X AP & (Digital Photogrammetry)”o]2tilE &,

- FleflM = 1966 d AN P |do] adFArlo] 2%t A=At g5 )
=9, I ¥ 6SIS S/WS} H/FE FYUBIR D, £XA =2 $382

- ApEe MY,

=33 A A P ———————  FX G
(Analog) (Analytical) (Softcopy)
70d 20 d
1900—1970 1970—1990 1990— ?

Hardcopy Softcopy
(Evolution) {Revolution)

- ISPRS(1992)2} ASPRS(1993)2] A Hold &3}

A F+ & oF | ISPRS(1992) ASPRS(1993)
GIS 23 12
GPS 3 3
R S 22 9

Anal. Photogr. 26 6
Dig. Photogr, 79 16
Misc, 10 7
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2. GSISOf Al Softcopy Photogrammetry2| &4

- GSIS F&A] Zu)sehu]&(Fritsch 1993)
H/W : S/W : Data =1 : 10 : 100

- GSISE] 2o R =3 FH Ax(Map)BAEolM FAAE & FXGAt B o]
ue.

- A ZH(Real -Time) B K 3] 5Ho] 3ol W& 443t F{HY £AFRY Ko
ue. A

- DEMAB2doll A s§A =3}7| BT} Softcopy sys. & o]-831H of 40%2] &3}r|c)
(Leberl,1991) '

- X ge] Yeld 22 9 A&, dE 59 $4BRE XA /IYes
54 T 9 651s SAHRELS 5.

- GSIS®] DBE-FolA 7[R EZ BALY/3(0rtho-Imagery)ol & 7Hs.

3. Softcopy Photogrammetry2| O|E2= Y

[ Analytical Photo.J Umage Processingl

I~

{ Softcopy Photo. |

I
| Computer Vision |

4. Softcopy PhotogrammetryE 9|8t H/WQ} S/W

- H/¥W
& A3 A% ] (cop Fiulal)

- A+

- " 298 BU¥
- &Y 3| (Film Recorder, Plotter, EPP)
- S/W

< Y E/A/EY /R

- 44 7}4d(Image Enhancement)/ ¥ & (Corrections)
- 94}=uld(Image Resampling) - Epipolar Geometry Imagery
+ 97473 (Image Matching)

a) Cross Correlation .

b) Least Square Matching(Pertl & Ackermann, 1982): %2 RAUEE YL 4

~7-



et x7)Zto] Yot Zo] &

c) Adaptive Least Square Correlation(Gruen, 1985): T} d4l3%l

d) Multipoint Matching(Rosenholm, 1986)

e) Dynamic Programming Method(Benard 1984, Koelbl 1987, Li 1990): edgeth$]
Y. AE

f) Object Space Matching(Wrobel 1987, Ebner & Heipke 1988, Helava 1988,
Heipke 1990)

- E3E AU o 23

© BAL As5FE 9 whdy

- DEM % 3 Abed (Ortho-Tnage) 484

5. Softcopy Photogrammetry?| X}2X{2| 2}5

o Data - T _mm
e ) ) =
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[ Rasterdatabase | | m:::: ] [ Trematicdaabese | [
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B

Diglal Photogtammetric Products
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Coordinates
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Wireframe
rspective

Image Moseaic
Stereo Imagery

Analog Photogrammetric Products




A5 ¥4 214 (Schenk 1993)

Correlation matching

Bundle adjustment and blunder elimination

]

Repeat until finest level of image
pyramids is reached




6. YN A% NFYEH

E 1 3$3AR(24x24cn)d] G4 7o @E HAFET

Pixel size in mm | Black and White Colour
0.0125x0.0125 352 MB | 1056 MB
0.02x0.02 13T MB{| 411 MB
0.025x0.025 88 MB| 264 MB
0.05x0.05 22 MB 66 MB
0.1x0.1 5.5 MB| 165 MB

- Wiesel(1985)& 25mel P4 7\7h wiRaiedo] Sloln &,

7. 94l iul2la| = (Image Pyramids)

Left Image

+

Right image

I8 1 4 manE ds
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8. MU AT 27

a) TRASTER T10
- MATRA MS2i(m|3)oll A =z}
- s§4 =37} TRASTER T1 ~ T5& 714
- 7ls
- YFAZEY(SPOT Hd A 2Y)
- DEM 28/3(SPOT 18942t £&3 ¥JAHA)
- FAEA88
- On-Line GIS ®X]Y

b) DVP A]AE)(Digital Video Plotter Sys,)

LeicaollA] =)=}

CADU} GIS S/¥st dd& A% ¥ 7% :

- Rank Xerox 7650 2t x]8-(A3 Z7] £#]J(600 DPI)7Hs)
T3 % AN FHE: 4 2714 of 0.7v)

- AAGE A4 R We+As B oAF

c) Image Station
- Intergrapho]| 4] ]z}
IP6187 - 14 MIP Clipper Processor, 27 inch EDGEII
j: Disk, 256 MB7}=] w=z] &3
1P6280 - 14 MIP Clipper Processor, 27- inch EDGEII
Disk, 80 MB7}x] wjm2] &3} -
-12-

EUE,

=U,

PC(80286, 80386, or PS/2)ollA $88¥n] S/F= 7iuich Laval cheela 7iu
BUEsiate 2 800x600, 1024x768 G ArAofl 256 gray levelo|t}.

1 GB System

1 GB System



- AlA]ZH(Real-Time) AR &SIt

- A&y ALY

Image Shuttering Techniques:

AAalol 120 hz2 A% ZYEEA 8F

gato] 2YEY UF Folgt Hola 0 EF FAo] #YHYU 2EH Foilut

BolA sto] gdaAl

78 22 PHS 439 YAAR CRTONA

SZ2F717t FIE5F 3o YA HA o

- DM 2873

d) Stereo Workstation

coordinate window - mono window ~|£el'eo window
f
] ! /
overview window ﬂ / 3 D
—— ’

microcomputer

Production

e

High-end dighal
‘worksstion

Anslog
wmagery

1 |
L
control monitor

-] i—l lﬁ
stereo display -
input device for 3D optomagnetic diskunit

. GIS-database _J

° DEM
@ yector-based
festures & .
. objects J
. Use in GIS
environment

Graphic workstations
with stereoscopic
viewing system
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- H/W
« Macintosh I1Ifx Microcomputer
+ 40 MHz®] Motorola 32-bit Microprocessor 68030
< RAM 32 MB7HA] ¥2H( 7] 16 MB)
« Internal Hard Disk 160 MB
- Storage Diskunit 600 MB
* Monomonitor: 1024x768 24-bit Fullcolor Card
- Stereomonitor: 1024x1024 8-bit Color card .
- FGI(Finnish Geodetic institute)ollA] =z}
- 91 JPEG U7 H8(1:10 ~ 1:20)
- BAdelA 3 FFo] ol eEE A4 Md =4
- GSIS §7olA AAl x| P=lg AF
- YAIGEE ol &3lo] GSISY] MY AT WY q 43
- ARRSY] TS A7) H3 UB=AM:= cfFF FIARU(1:3,000 ~ 1:6,000)
2 90xo}/do] ZepAhA ¢

e) 7|€}
A 2z A A F 9 7l 5
Is Prism(SUN/UNIX) DEMS.Z X¥] A AlodAtA8Ad (Non-Stereo)
MDA Geomate(SUN/UNIX) BAEAE 9 xxgal
Automatic Pegasus(UNIX) BAld A4S TR YA Ayl
VTA VMAP(PC/MS-DOS/UNIX ) ~ Split Screen Stereo
Galileo Orthomap(PC/UNIX) ! A Ard AH(Non-Stereo)
Vexcel SSCS(UNIX) gojo Jie] FArg348°d(Stereo)
Laserscan/UCL? TBD(SUN/UNIX) DEMz} 7B Aol AbA8Ad (Stereo)

9) GPS - Photogrammetry

- ©z] 20,200kn T 0] H /o] 21749 ¢ldo] 253

- XU YRARE A8l A& 4712 gjdoE Hy AF 4
- GPS Kinematic Moded o] 23l 10cmolu) A¥w

- GPS Pseudorange Moded ©o]-&3}%l 50 ~ 100cmo] ] A E
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SUMMARY OF PHOTOGRAMMETRIC GPS Prasects

Number of Number of Number of area of photo
Project Year Image scale Images Photo strips control polnts coverege
1 Guinea 1991 1:30000 346 15 (11+4) 29 45%X90 km?
2 Germany { 1991 1:8000 90 7(5+3 4 6x8 km?!
3 Germany I 1992 1:7500 50 8(442) 4 §x6 km?
4 Germany [ 1992 1:7500 70 8(6+2) 4 7%7 km?
5 Germany IV 1962 1:7500 55 6(4+2) 4 . 6X5.5 km*
6 USAI 1982 1:8700 415 17 (14 +3) 12 16x25 km?
7 Germany V 1992 1:6200 1633 45 (39+6) 34 23%33 km?
8 UsAll 1992 1:42000 78 8 4 35%35 km?
9 USA TN 1992 1:34000 106 7 4 35x40 km?
10 USAIV 1992 1:41000 65 5 4 35x30 km*
11 Canada 1992 1:6100 159 10{8+2) 12 7.6X7.6 km?
12 Arsbia 1992 1:28000 249 12 (10 +-2) 38 38%x25 km?
13 Germany VI 92/93 1:4000 44 7(4+3) 4 2x2 km?
14 Nepal 92/93 1:50000 (3000) - - -
THEORETICAL AND EmPIRiCAL ACCURACY ResuLts of GPS Buocks
Flying time per Data Theoretical accuracy ~ Checked RMs accuracy
strip rate in units of [o,] in units of [o,)
Project {min] [sec) Overlap 0, {im] horizontal/vertical horizontal/vertical
1 Guinea 2-16.5 1.0 60/20 9.0 1.2/2.0 +4
2 Germany I 1-2 0.5 60/20 6.3 - 1.3/2.2
3 Germany I 1-2 06 60/20 4.8 1.3/2.5 1.8/2.3
4 Germany Il 1-2 0.6 60/20 45 1.2/2.6 1.6/3.0
H Germany IV 1-2 0.6 60/20 40 1.2/2.8 1.6/2.6
6 USAI 2-8.2 1.0 60/20 64 1118 1.8/2.6
7 Germany V 1-85 1.0 60/20 7.8 1.3/3.0 +
8 vUsa 7.5 1.0 60/20 7.8 1.22.3 of-
] USA II 7.5 1.0 60/20 8.0 1.6/2.2 4
10 USA IV 75 10 €0/20 8o 1.22.7 -
11 Canada 1.6 1.0 60/20 6.9 0.8/1.6 1.8/1.9
12 Arabia 3.3 1.0 60/20 9.1 0.9/1.8 +
13 Germany VI 0.7 0.5 60/20 4.8 0.7/1.8 0.44/1.8
14 Nepal 0.6 60/20 - - +-

% F, Ackermann, H. Schade(1993)

10. 0SUQ} GPS-Van

- 0SU2] Center for Mapping(K. Novok)eflA] =]z}

- CCD F}ulg}: COHU 4110 (XAA2| 6.5mm, HAMA: 739x484)
- GPS: Trimble 4000ST 4-417)

- WEEYA 2
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Fluke Color isplay’
Touch Screen (1 = m R L) e
VGA Digtay YGA _ PR m _'{:D Right Display
_ — e s
w55 Right Camena
Gateway ;
“‘ Host ol B oy
Computer G G,,,
RS-232 Comnl
SRR TS R R PRSI T R y l ?: Seaser
- = e————fe= 3 Mono-Color Camera
GPS Reciver TIME CODE
4000ST a3
\ , Power Supply
GPS Antenna

GPS-Van AlAa®le] LA E
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11. Video-~Photogrammetry

- New Jersey Institute of Technology®] Transportation Centerof]*] Il &of

d-Fof o] &
- AZHE UE
- ABE Y g Y Aol SRR
- Y 2ETAE ¥4
Fae] Jh4 B A4 Ar) £
A=} Befol2 AFAT &4
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12. 6SIs®t R FHAIY A

- GSISe] ¥-B-Fol(Fritsch, 1992)
{

Geo-Information  Systems (IS)

LIS - Land IS

A NIS - Network IS
EtS - Environ-

mental IS

g SIS - Spatial IS

8IS - Branch 1S
- GSIS®} Al =& Y A&

Sectoral GIS Property Lis NIS SIS EIS BIS
Scale space: ’
<5000 + < - + . +

25000-50000 + o + + +

>100000 + - ] + o

Data source (today)

Surveying, Measuring + + - o -

Map digitizing + + + + +

Acrial imagery + - + + o

Satellite imagery o + + [

Others o o + + o

1]
(+ = major source, o = sourte, - = seldom source)

- GSISoll A =X gAtg de] Q3

Sectoral GIS LIS NIS SIS EIS BIS

Orthophoto as a source for

Orthophoto map production + - o + -
Data capture/ map revision + + + + o
Change detection/ visualization + + + + +
3D-application/ visualization + + + L+ +
Multispectraf classification + 0 + + o
Digital archives + [\ + + o

(+ = often used, 0 = used, - = seldom used)
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13. doi

A=, AP FAFEAA ] FTXolA W2 A Fu|o) 2057 Q&
2} 2 7]4H(Database) +% 2] BAlME H2eo= Ay 3
“Softcopy Photogrammetry”e] E¢Jo] 7|ci€c}.

=8, X237 ol 8FH 2 A A& Ho] M3 “Softcopy Photogrammetry™=
Bul Pl WS BulE A AAY 5 A2 B0l 2YAEI}
TGP Ho] glo] AP FXFuAAL AHAZAY ¢ A: FHo|
alct.

A=, DEM®| M58, BAtgddd, YAl A =Y 34Uy &9,
THGAZIYE o] &% YU % FALNAE F oW ENSS A
“Softcopy Photogrammetry”t A HFAPRAAN L2 3l= J|EE 15,
S8 5 DB AHAAAA L&Y 4 dorg Yol E “Softcopy
Photogrammetry” &ofoll ci¥t &ugt d7t @€l

=2
HAZ8
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