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- JAHAR = t(analog photogrammetry) : JIH A £35}J|2t comparator 0|2
(Hglol 2st aiA)

— oA ALRI = 2k (analytical photogrammetry) @ 2EH2 892 ALXIQ

S
ol
Jo
Ja
0
o

- =X AFRI =2 (digital photogrammetry) @ AFRIOILE ZE2S XY AOCR2 HEIGHN

digital photogrammetic workstatio @2 & (HAIZE 4, DEM M4, GIS 2 DB 2= &
=)

51910-1918 2+ 22 J|FEES 0I25100 29| 40°N K FZAXS S 1/50,000 O
PAMXE 2HRIE (625
o 19664 : 2 Jaxo

2 &= 1/25000(=& Xcl&) 1/5000 Jl=25 M=
® 2000 HFH SZAt& DB

¢ NNX=ES utE

[ Z=Ab(investigation) ] : CH&A 22| 2D|(size), 2 LF(pattern), & 2 (texture), & &f(shape),

ﬂ A X (tone or color), S & (shadow), & &f(phenomend), ALV EHT L J|&
5t
A

Ar1L|

NEtAEE 280t &8,

9= — o

AL

o

S
o

i

[ 2= (observation) ]: ZAHH <

g

[& & 3l(guantification)] : ®H| &l - J|S(function), =2cl&(logic), Al2t(time), & 2t(space),

&+ & H(stochastics)fl 2|8 Hel,
ﬂ @& H - & &(shape), & E S (progmatic), S 2t(space),

& H M (deterministic) 0l 2131 & H|

r&"

Ha=2 242 &

e

P\ i

o
W

[ ©@Ol(assessment) 1: M2IS A0 S & & H It (phenomena evalution) St 2

af
ﬂ (minimize impact). S J &2 =0 $H(maximizing profits)ot= CHAMICH HIAl.

[& Xl 22| (management)] : Al2t(time), & Bl(cost), =& (quality) & 02133 22| (persnal management)
E ZHF2=Z Hel

1.3 ARRISEe| §4
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| &Che 20l ==2 220t J0= RO0IChH

X 50| 7S5l

XY, Z,T)—» =942 F=HE 3 Ayl FEotH PxyzhE 78

N HOIRRK| : MNHOE Z LS

M

<EHED

Ol 2ol &&ot)| &= 20l UACH (AL XITH)

gl Tet 27

1.4.1 MESH 2jt ERF

D AH&I=Z(phtographic survey) » S & & 2|0,

@ A& EH=(phtographic interpretation) —» & & 2|0,

® S8 A&I= 2 (applied photogrammetry) — £ XI, XI&0| Ot TIAMK =&

@ JAEYZ(Remote Sensing): A&, DZ LY 0N 2 HHo MAIME HAGHH
KNRTHJAZAL S3(EA 2 XGS)2He 24 2 =3, 89 X =E, 20
.

1.4.2 EJLx|o 2t 2R

AAHE (terrestrial photography): 2ttt =0 =ZH 0l
St B A&l (aerial photography): K| EH 0| CHSH &

(g

OILH), BAFARZI(3°01 &)).

R
o
OfH
=]
e

Pal
)
=5
&
=
(€]
a
g
o
=2
=t
o
a9
S
ie)
=2
S
<
n
(@]
0
<
9]
w2
1]
oo

4
® =& At&l (vertical photography): & = 0l
ot 3 S 0IL)

AFAFEL (oblque photography):Z=0| HA MY BMIAEE SSHM 2HS AE (B
AFZH 3= 0lah

E A& (horizontal photography)
; R0 =BAM LXNEHEE XYM ZEE AHY
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2-1 & (#iZ : Photographing)
o ARZI7]
- SEaIhE - AT A, WEEL LA x, oo, (4~12 W] A=TA)

AL
— ¥ S JHEt AR M WEEH LA X, yo) BB

e

+

wild & zeiss &

2.1.1 &9& 7}
ZF 1000 oA, F7ZF 1 75~100°, BE :60~75°, @7t :60°0]5}t

b
o

3] A |23 AY [sHe A7 |59 4o
B = 7} 60° 210mm 18 x18cm 120m A Z AL
F 7 90° 152~153mm 23<23cm 120m Jut sl =g
= 3 7} 120° 88mm 23%23cm 60m R

| 2tk (ex : 80kg 2l %= 3Utt.)
ME 29 =% 1/100~1/1000 Z o]t}
(=& 19cm) 2 o]l& 60m, 90m, 120m 2] A= o]&

finder 2 AMRQ] TEHEE Z4d3t)

o

¥ S-S (metric)7Hv 212} ¥ 5% & (nonmetric) A1 7] 2] H] L

O ZFAY7F Aot (53-8 88~210mm, H =€ 35mm~50mm)
@ "= AFo] Atk

@ WM=FA7F 4o FX7F o= A7

@ aEH AP =rt Foh(FAN 050 ¥/mm, T 30 /mm)
® 3)Z}e] AT} (NA:60° , WA @ 90° , SWA=120" )

® TSGR JAMehE FEe] A A9 gl

0]

©)

e

28 7} 2}(Terrestrial camera)
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A R =28 7FH 2k(Stereo Camera)

o]
H

3.

ZF8& 7} 2} (Multispectral Cmera)

B 5

%57 4

2 2

w

=
]

Fo, 2% ASA 100 )4

J|

7 o]ofof
A (emulsion)2] Y A7} 1A

3

al

3

@ A=

0SS

oj
=

L AR A, AZRS Ay v|rE A9 ws)

&

® 4

~
;00

o)
i

oj

RS

el
Mo

jze]

o
N

B

el

4

=
o

@ AAZF

w

el
TH

i

dr

PAALZ]

RZE7)F

O;

7| (Horizontal camera)

Fhetel
o FAES} FAwE

of Azt

=
=

.=
T

>

Fhvieke] ul ey

.=
T

P

=

Zhete] 3

A

o

|2)

-

A

7!

A

=4

B

Bl Aol whet

of

(]

FAl ( Statoscope) : U A}-3%

(2) ALE=x
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=
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o

AJol 7 2

=

=

A

] %

%

7] (Gyroscope)

(e}

=]

Ay

(3) APR(Airborne Profile Recorder) : H] 3315 27| 7|57, vl &5 o= &

@© Fhelet

(4) A5

N
w5

oo

] (Flight design)

=

A8

[e;

14 &

2.

3]
sl

atef A

e
GV de], #7140, 37140l A

™

o
o

0

S

ojaL A HelH,

714 Aol

=

3]
, Hla7t & o

. 2
1
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7
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Np

, AAH7
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,._Awﬂo
i

)

D 30% (H2 5% °14)

SRS = DIE L

DA FEALe Y] T (sidelap)
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1. AFZl %% (Photo SC7/1'B 2842 A9

f: sbaA 2. 5% A 2 (principal point)
[ ragae)

i Aelekel zyAS AR (FsHA ge)
— L — H: #9a%
f (negative) AOMB » Aoab O] AFFHHE
B S o0 %4 SoM=1/m=f/H=1//8=f/ Hth
(327 94E W)
H a b ‘(postive) o o -
(=% &R, s=/ g A7

EERELE

B
| S (AAA A o) |
S 2AAYG FAANE wEA AAGA g
(FRFA : A2FRR- Pro] FAN FARY ZPF| ArhEHEeR)
(A 2o 2l wheh o A g4

TS A

(1A 1)p383 10

A AE 15em 9 R FAE AH A 3000m 9 FIuEZ RS AR o] =X
(Z°])M = 1/m = f/H = 0.15/3,000 = 1/20,000

(1Al 2)p383 12

f=200mm ¢ 7Pe}2 PR ZHEE 8,000m & HoloA] B FRALH ] AL ALz A
=1 o} Hlal 500m o APNEFZ L 2

(Fo]) M= 1/m= f/H=1f / Hth = 0.2/8,000+500 = 0.2/8,500 = 1/42,500

(el # 3) p383 14

10

www.gpsboy.cokr tcha@kcsc.cokr AIS7II




ARIES 2 M8 BolLE
FJa%E 3,000m & vlgrjel A f = 150mm & AR 7|2 #FGS A A] Dol 50m <
weFe 2 oon o] B3| =712
(Zo°]) M= 1/m= f/H=0.15/3,000 = 1/20,000

1/20,000 = =7+ 2] /50
=2 A7 = 50/20,000 = 0.0025m
= 0.25cm
2. 29714 4o] (airbase)
P B0% © FFEY 30%e] FEHo Add FhHE F
PN B4 Qlele] BYelA The BYA7H 9
AAA
2ell(Model) 5 T @49 APHOoR A HE=
N Sl >« 2 (stereo model)
70% 10% |1 vl10% ,
R ! : Z~EH(Strip) 5 @322~
e ST ST | a s (sorse) ¢ ow A
30% 1 ; |
B = sw=ar]e] 47 X (1 - P/100)
P =60% <
B =ma(1 - 60/100 ) = 0.4ma
<F 5 > — Fgx7H 7o

® F2Abole] 77 Co (EHFF VA Hol)

Co = ¥ 719 AA2 X (1 - q/100)

q = 30%

Co=0.7 ma Som=ARFZ B a = 3HAg

* FR7IAAe] 1 o)) ARFA I E‘r%f‘}ﬁﬂ FHA ol o] AE

(Al 1) FekA] %2 1/10000 = FF 3k AZAxIol| A 382 w4 9 EFo AME-s 7hv e}
o] f = 150mm, 3hAe] A7) 23X23cm, T EHE 60% Lu 7] A ILER]=?
(Feo]) 7]daxH] = B/H
B=ma (1 - p/100) = 10000 x 0.23 x (1 — 60/100)
=920 m
M=1/m=f/H
H=mf = 10,000 x 0.15 = 1,500m

A

LHl =B/ H=920/1,500 = 0.613

11
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L

R

o] 5%} o] wj <]

ol s}e] ]

p=h
=

=

23x23cm & ] =
2714
'8

:0.8=3

3t =7

20,000 x 0.23 x (1 - 65/100)

= 1,610 m
FTH 20%E W FFF7 Aolst &

> ma (1= q/100) = 0.3

9 op Qv
o]) M= 1/m = f/H = 0.15/3,000 =1/20.000

B = ma(1- p/100)

(ell#l 2 ) f = 150mm, H]&Y3L%= 3,000m,
°]) ma(1 - p/100)

(A 3) TF5& 70%,

ST

=
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2k} 2] :30~40%
)
7}

=

(el 9] 277
7V 3

=

fLE
s
i

7]
A=R
!

=
=
==

¥

EFA] 1 20~30%,
o

]
A

I
:60%

[}

Apole] F5)

Over lap)

(

|

,_._mo ~N N
%o N i
ﬂo
T
IN = g [
[ \S Nfo 3
© . o =
\ > |F "
s =
1 N o~ ol or
<] i v o
o N e
- L
Hr < Mo O
R v N - _@_mo )
5 5 o M
N M B
B B o
o B )
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~ vl
o 3
2 T X
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MR _
L 8 T
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S T of % £
S 4w 8
© o m N =
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i mZ JMW £ | mr
No o) <o n_/_ o Njo
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~ o X7 Tt
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ol /M\ m N Hr
= w3 Xfo
! — —
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2

5 30%= 2

=

=
3

60%, =

p=h

=

o) == =
X(J‘HJ 09] G

]

o
RS

3,000m)

“p = 57%

150mm, H
m = H/f = 3000/0.15 = 20,000

2] Zol(s;)/E 7142 0] (8)

20000/ma(1 — p/100) = 10.87 = 11mode!

pm; + mmy + po My /a
= 1.5+10+1.5/23

= 13/23
0.565

o] zFfel
@O M=1/m=f/H

b

(2r, AFR19] =7] 23X 23cm, f

(el Al 2) FRe] o]z} 54 20km, &3 15km

S

22

i

=2d 24
Z7F 45 Zdujr} 14

1

—

0

—

0
&Ko

ﬂ

ﬁo

g

|

=
=

14
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AXEE X &

g

BolE

A=(@Xm)(aXm)=a’m’=a’(H/f)’ =a’H*/f
A: AR o], f: AR, m: FHEES

a
AR
a
2) TFTEH P%, FTH g% du 2d A 9 AR (EIFanA)
Y 5o~ AS A, =A(1-P/100)=a’m’ (1-P/100)
% & F9 2~ (block) 1 A9 A= A(1 - P/100) (1 — g/100)

= a’'m’ (1-P/100) (1 — g/100)
O Z2JdEAAe] AAAAES 133 *}2 ] 5= (F/Ag)
O HFAYG ARG = F / A FrEyd=stx9gu4)
=F /A1 - P/100)(1 - a/100
=F /a’m® (1-P/100) (1 — q/100)
bE e ARl AFEA] 30%

@
dlgA el e = F A X ()
@ A~

(A 1) %Elzﬂuqu (A)

Fda%E 3,000m oA f=1500mm 2] AR 7= FAE Gt LAl F7]7F 23X 23cm
o3 FFE 52y 3 30%Y W AXAIKY FauALr
(Zo]) M= 1/m = f/H m = H/f = 3000/0.15 = 20,000

Ao = a’m? (1—P/100) (1 — q/100) = (2000X0.23)% X (1-52/100)(1-30/100)
= 7,109,760 m? = 7,109km>

of\

F

2 1/50,000 © FFARCZ
71+ 23X 23cm)

(elAl 2) 7F= 30km, A= 20km 1 %
60%, HAZE 20% ©1 AL AMAmGE 2 (¢, 3]
(Fo]) ARlmlg= = F / Ay X (149Hd &)

ARl = F /A

H J{N'
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AXEE X &

g

BolE

Ay = a’m® (1—P/100) (1 — q/100)
= (50000X0.23)2 X (1-60/100) (1-20/100)=42,320,000m?
sl = F /Ay = 30X 100X 20X 1000/42,320,000 = 14.18 = 15 uj

(oAl 3) 7F= 50km, A= 25km Q1 W& EAXE F3 1/20,000 ¢ Ao
0=30% ¥ A5 ARl 2 (F, AFRIS] A7]= 18X 23cm, QP& 40%)
(Fo]) AH-mlg = F / Ay X (144 &)

Ay = a’m® (1-P/100) (1 — g/100)

= (20000 X 0.18) (1-60/100)(1-30/100) = 4,635,800m?

ARG = F Ay X (1A E) =
(150X 1000 X 25X 1000 / 4635800) X (140.4)
377.41546 = 378 v

3) A= S AHE
AR ol FESFH AY (km)AbE
MR E = mE] 4 x 2 <FFALEZEA] HE Ak
FESYH = [B9m2229 FUEHo] x 2xFHAFH) + FPFA o0 A

16
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G371 ZFGAL 5 FHelete] 27t 9 29
SEFY  FZA (10%)—F s 1+
I X (5% o) WAL 10%0]73 =)

- AF(RR) : ZHletE AR A4 o RE A @FA 5T o)

~

™

1584 S 8

- AFARR 31 ZE 57 oW, Fhegke] A= 3 ol
* Photo spot (halation)—~>3ol] %o} A 3° o]

ARE deol A b olE B AN (HAAE AL N

12. =F A 7HEE HRER] 5 Exposure time)
; ZRA(=EAIRE, Y] Aol Fash

5 “
e e o] A, HkALE 9] spectral w3E ol A

O #H4, HAax =EA7

T,= ASm/V, Ts=B/V

(Ti: AF=EAZE Ts= JA2=FAZF, AS: E58E= 4 V: da7Ee
=z

B=0.23X(1-p/100) Xm (p=FTHE), m:FH L)

S V=AS-m / T,={0.01x10° < 15000 / (1/100)}x3600=54km/h
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BolE

AR

i

al Al
gxd

g

(A1) H=4000m oA 16cm FH72]e] FZARI7| 2 A& 180km &= FEA 7S &G4}
S AT u AR eEFY] HAEEAZ? (h, a=23x23cm  p=60%)
(¥°]) m=H/f, B=m-a(1-p/100)=4000/0.16><0.23(1-60/100)=2300

Ts=B/V=2,300/ 180 10° x (1/3600)=46(%)

13. #9d AP A7ie A%
AA2 (facal length) @ AMRE=He] A4 w3}
: 1/100mm 7} 4 <shAl A4

B

2) FFux B ukA  FGAY] FPaw) Shakete] AE U=
3) AR E : Zeiss: G A Ault} NO.1 oA A=+
Wild: 259 dEHT (F2E AFT7 gl
4) =7l
5719 walel
1g=90g/100=0.9 ° =54
~.5g=4°30°
5) BRI - WAL, FF, FESFAAE 110 2744 715
6) A%
; AFETEY] AYE 99E SAHsPonz, EAFo| glow AFALYE Ao AH

i

7 BB F7 GED: B9 9, 4, 2 ATY 5L vRae
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=415 % (central projection)

o

L AHEAA a2 e

©w] Z 3] (AL x}H], 1] unhamonic ratio, cross ratio) 2412 tj

AC/sin a =0OA/sinC

BC/sin 3 =0OB/sinC

AD/sin y =0A/sinD

BD/sin §
~.(ABCD)=(AC/BC)/(AD/BD)

OB/sinD

(sin a /sin 3 )/(sin y /sin & )

(ABCD)

(abed)
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Aol

el
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Dy

B
o
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o
Bl
ol
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g

o

W

A DA

(X,y):

el

ﬁo

ar~as®] PIAFE 4 9] 7]

B
)

yase]

o

X

~
;00

(1) =4 (principal point) : M

ZAARAERL

=1
=

2

DAL 2 G| 5

ZRE AR

ol

of

A=

e
=

Ao AR

Hol FAe 914

(fiducial mark)2] ©f

o] A= T}

(2) A& A (nadir point) : N
Jl

1

R

=
=

A
3t

ftani 7+ "ol A At}t.

Qurg o A

-

mn
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1|

el

ftani/2

mj=

A

34 Afol 9]

A=
-

(2) —

A=A - AARAA 0 4

® A71e] Akl e

A zpggrol A 0

7}

%

S EEL

ol 4

—_—

REE

\!
%

N

Q

4
o
1)
~
mmo
)
=3
)
TR
—_
~
T
—_
N
~
e
—_
~
o

/

¢

KR KA
NI
B e

2 (central projection)

O oz

<0
B

) — At

sb (kA H) — AAlst

,Ao
1
@m

ojn

o

1o

=0

o

L Z=3}7]ol] E3}A]
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2.6.1 715 W9 (relief displacement)

AERe] 7)%o] e AL, AdBYolBE

(H-Ah)

AAME A e H P=A o]t Ah gt 7] wiitol] ARlel= ArwhEe] We7F A S, acl
ojof & o] pE UH.

Aopnee APBA
AR/Ah=r/f SoAR=r/fAh
Aopae AOBA
Ar/AR = 0P/0B = f/H S Ar = f/HAR
SoAr = (f/H) - (r/f)Ah = r/HAR
= (Ah/H) - 1
R=Ar/Ah-H

H| 3L Ah 7H+)
Ar (=)
=, AbxLe] 9= varset vl
1ol A Aol wlE))
At 2 E 9))

A=

S { Arccr (A9 ©
{Arci/H (M9 E
L 23872

e
N

Y

)

d
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AOnac AA™ AA”

,AQOaa” < AQAA’

(f/H) X ARa
Ara=(f/H) X (ra/f)Aha

Arb=( Ahb/H)Xrb
S Ar=(Ah/H) X

Ara

(Aha/H)Xra

Ary

Ary

ofp ©

o <

- -

© <

il .o

s 1w

~ w9

Nﬂoﬁeuw
X

gr o

X ox W

mﬂmﬂ%Dﬂ

groo T © o

X ° ® 4 o

RS W oy B

T .8z ®

® @ = 3 >

[r,
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|
AR A 7} f/H=t/h=P/R
d/t = (P+d)/f = R/(H-h)
.‘-h:(dXH)/(P+d)
(P Y FHA YUz o] AL dol,
7lﬁ Q] F)
f
t
P
P a
H
h
R G
Ar =0.2mm (RS5A])  3sH=7] 18cmX 18cm, = 10cm o] 2},
rX(Ah/H) = Ar<0.2/100 = 1/500 =, le} Zguwol 1/500 ojjold ¥
FHY HE2 Z A7t §la.
TN FF-7-A9 Al 7F 9.6m A Al A

o 1=

(oA 1) &9 a1E 3,000m, B3 200m 1 ARx]

= (200/3,000) X0.096 = 0.0064m = 64mm
Joje 2472 fson o Fhvletz BT 1/2 o] A=Azl
FA714e AGEA7 1 29l tele] Melela

7%l o] 30m o] Hgol
TH =T 60%0] .

o AR} He] F7]E 23X 23cm o) FEEE=
(Fo]) AARA A AAAH A= A g},
wb, AAHoNA ezl A r & FHIAL FTH dorg,

r =230X(1-0.6) X 1/2 = 46mm
H=mf = 20,000X0.15 = 3,000m
SAT = (Ah/H)Xr = (30/3,000) X46 = 0.46mm

= 150mm <] Z}Hl 2= H = 3,000m =5 2
Mol Qo] FHo] ). o] =5

(oAl A 3) HEhe EXE 3 %2 1/20,000
o] FFArzle] Qltt. o] AVJQ A2 3 o= e 10cm
o) dolE A% Az 2mm Frhd =52 Fol=?
(Fo]) Ar = (Ah/H)Xr Ah = (H/r)X Ar

“~Ah = (3,000/100) X2 = 60m

H=mf=2,000X0.15 = 300m
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XAl

=

ol

3.1

KJ

ol

b

n0

nJ

IAl - &

2 X

R0

S

<
ol

e

=0

3.2 A2 Ml Al (pseudoscopic vision)

—>=H)

A<
o
JK

I

-,

_|

-

0l
HH

S[PAT

=

; WMIE R = Y

0

X
[

0l He

=

=

H 202 At

2
=}

0

SIE
25 ZZOICk

0
Sl

a

&
It 15%ItX

e
=X

K=
— T

t

3) 2042 A

l= XAl Jts

t

=

=

o

|

=
=
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i

34 SHAIS X

g 32 SHAIS WS

il
7o)
Al

&l
o

s 0,07

ok

(epipolar axis) ; %t

=
-

1) =
2)

& (epipolar point) ;

SH &
oh

)l

ol

4b OIAH

=
=

SH
=1y

™ (epipolar plane) ;

SH O
oh

3)

S

g

bIOIARMIS] 1)

=
aJ
ol

H

>

& (epipolar line)

LIPS
oh

S

4)

10
il

dIAISl TH

o
Ho
)

Ao

= o

SUHE

, Heo)

tO4

5 IIEXNES =&

o4

A
oJ

0l
Ll
Kt

0
0
30
Wk

HIAl [

HO|
=

2

* O

(anaglyph)

27

|

=
=

tcha@kcsc.cokr Xt

WWW.gpsboy.co.kr




>
5
i
on
¥
1>
>
oy
1
m
Im

5. YHAae HEt
DIl Hatol 28t Hst
ol 23« — =
l:Jl’.ﬂja'Ol B — L
2)y =& elel Bl ofsk Hst 20 2RIt o =
JEIDEX0 Qe Bt &2 EIDE0 O =
4) =29 =010l o8t Hah: =2 =0/Jt &2t =0t& 0l Met o =A
5)FE F22 SUSM Bsh=0l et HIASO0l JI2HE
3.2 AlXH(parallax): 2Z&0| &0l et M= HL
a’ b’
‘\\ h ,”
(o P O
+Z \\‘ A ’,/ Py
\ S e—
+Y \\ Il-———/—’—’ >
+X A Ta Py

GIIM, r &2 YEF A'A" — AIXF P
Px=X1-X2 (2 AIZH), Py=YI-Y2ZE AR

28
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a b’
\ ,
\ h 7
\ 7/ 9 -
[ P: Azt
\ L
\\\ ," I:PX: :%]}\]i]'
\ /
; Py: EA14
+ ’
V4 “‘ A” S Px
\ I, I
+Y \pS T

| /
[
\I’/
LI 4
+X A Py

h:D,=f: (P;+Dy)
Dy=h/f (Py+d,), Dy=h/f (Py+ds)
. DitDy=h/f (di+dytpitp2)
Ly — di+d2=AP (Al ZHXH
l: pl+p2=b (=& I 20l)

AMXIZA in=f(D+D,)/(AP+b) = f/(AP+b) e HWf(d+dy)

AP/ (AP+b) e H

L8 aPIF b0l HoH A 32 &
h=2 P/b «H

<OA> 2FOE 6000m, AN | 2 JIE2EZ LM

6000m, Slmm LM, AIXFXF 1.0mm & D2 XS DY A= L0HRIDL?

Sol) h= aPhbeH = 1.0/{(80+81)/2}*6000 = 74.5 (m)
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AEY P AE BOLE
Ol 02
/ - HIBEBH(x 28
/ AHAL 1 e - b1C1, bQCZE X Al X
o HigHgtaky X =2+ghst
(y &8
A _
\ \ / / —)81(31,82(325 y/\IIF
B 71
8 3.14 A AR J|osHA 2|
g 3150
P1=R1 e f/h b B:o1&20l
P2=R2 e f/h T T
o (P1+P2)=(R1+R2) e f/h
d1:R1 L4 t/(H-h)
f/h=1t/h=P/R, dy=R; e t/(H-h) /M Xt XtAP
d/t = (p+d)/f = R/(H-h)
c.odl+d2
- h=dH / (p+d)
= (R1+R2) e t/(H-h)
d= hP/(H-h)
AP=b e h/(H-h)
h=AP/(AP+b) ¢ H
30
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AXEE X &

g

BolE

<Ol Ml> H=6000m, Bl=F&J|&d&=80m, At&l 2 2] =&I|&HEH=82m, & P=1.6mm 2| _1& X2
PSP
Sol)  h=H/P, « AP = 6000/{(80+82)/2} *1.6 = 118.5

Ol Cts 2Dt d8ote 22 A8 3.150A A & = UCH
P1:R1.f/H

g

P,=R,e f/H

OIZd0I M P+P,= (Ri+R,) o f/h

Al(220) dt=R/H-h) — d=Ret/(H-h) OlA
d, =R, e t/(H-h)

d, =R, e t/(H-h)

422 di+d, = (R;+R;) e t/(H-h)

=2 =0 hot 8otk €& 1 /AXE 0182 &2 H f,R+R, = LEHGIEZ Al(P+P, =
(R*Ry) o /)2 EH (pitpy)= BGHAl &=L L£8F Ol AQ2.19)0M t & BHoHAl E2B=2
AMGB DA d+d, & €Ee s & = ULL
HIIM pitp,=b
d;+d=AP
R+R,=B
ct HAIGHE AP = AIXAIOIH B = EEIIHE0ICH d2E22 A2.19%2 2200M (£=
8 3.15 0lAD)
Al(2.19) th=P/R —>R=Peht
Al(220) d=R/(H-h)et=(Pehitet)/(H-h)=hP/(H-h)
AP = d,+d, = [hP, / (H-h)] + [ hP, / (H-h)]

— h/(H-h) (P+P,) = b » h/(H-h)

31
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Fe Al (3.12)22H
AP o (H-h) = bh
APH = h (AP+b)

APH - APh = bh

. h=AP/(AP+b) e H

h=dH/(P+d)=d/(d+P) e H

(& XIAFELO AT

QF HIE CH(EHAFRIOI A

Py BEF A

P BEFuA i

x "ol
Pa
-+
Pr AP
n” | >
l«—— B —» f
o .
ha :
T e
Yl :
Ah
: N ,
R, N”
AP = PA - PR
A OSO”R’ w AO’,H?’IJ’
B:H=f:Pyx .. H=Bef /Py
A Oﬁ’nﬂﬁa?ﬂ w AO’ O?’ A”
B:ha=P,:f .. ha=DBef/ P,

Ah:H—ha:B.f( 1/PR_ l/PA):B.f[(PA—PR)/(PRPA)]

- AP=P, - Py

Ah =Bf/Pg = AP/ (Px +AP) = H AP / (Px + AP)

. Ah=[H/ (Pg + AP) ] o AP

32
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AXEE X &

g

BolE

<Ol K> AFEOI LIEF HE2l ZA0 8 AIXBEOl 16.00mm, HA2I|1&E 2R 22 AlXtdE
15.96mm ULt A= =0/=? ©, H=6000m
sol)

=[H/(Pr + AP) ] « AP =[6000/ {15.96 — (16 — 15.96)}] ® (16 - 15.96)

<CIH> BXNE FEUT 1500m & FEst HHALMOl JACH O L A& A= 2 H2F
O AIXME =FE 20 Imm RUCH 2 H2t2 Hl= 0RO (2, JthHte stEHel=

15cm, 2tH 2 AJ| 23cm*23cm, = 60%)
sol)

bo=a (1 -P/100)=0.23 (1 - 60/100) =9.2 cm
. h=H/bye AP =1500/0.092 x 0.001 =16.3 m

M H22 =0l & m2I?
Sol)
h = H/(Pr+ AP) AP = 6,000,000 /[ 15.96 + (16 — 15.96)] x (16 — 15.96) = 15,000 mm = 15 m

<O K> 60m =02 =255 FE 1T 3000m 2| =0/0A EHet SSALM0I [ 1 A2
=&JI& Z0IJt 10em RCHLD otH O =252 AlXtxt= 010

sol)

AP=h/H e b, =

AP = h/(H-h) e by = 60/(3,000 — 60) x 0.1 = 0.002 m = 2 mm

<G K> EEret EXE 22l 15em 2 JHH2E D& 1200m 2 FH ZEHE SSAES
He{=Fotl) 11 dFE HBe ANl QULH AMEAN AXNECZREH =25 OtHE=Z DA
ol AHel, dAEC2ZRH =25 FENKXNL HelE 22 mm ANE AMEGHH A =0t Ol=R
SN2 JHel 8.50em, EEMAIS Hel 895cm E AU =252 &0 =01=?

Sol)

Ar=8.95-8.50=0.45cm

Ar=h/Her

0.45=h/120000 x 8.95 = 6033.52cm = 60.34m
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MRES 2 85 POl

<OIH> QB2 SHeifel 1som O JtBIEtE HYE DEANES B £F5tD 1 A=
EFdl 210ICh , 0 222 ol Berst X2 TV o A £0l= 200m 0ICH X2
MA SRED TV BO FENKS AEI2l 60em E AACH O AZIS HADE

0kl J1?
Sol)

Ar=60-5=1cm

- Ar=h/Her
% iJL H =h/Ar e r=6/1 x 200 = 1200m

.
Z

2
»
ol

© SHAIO 28t B0
k1) 2 (vertical exaggeration)

CIZUMAIGHE 3% HELHN 20l 3%

H I
C B b A ® AB =b = 65mm ©|A] U3
XN— - o=
------ g #JuE HiE v Ao
7F Zfo = =7
Pc Qs Pa to Yo 7F #OF R Q =
b slo] A shA melh
H - & © Aoz Aol 44

ZEAF (Ay=vp-yp) = 10°~25°
P Yq (A8 500m ~1300m) A% o]
obF W AY A= F

Y 7. A7l 79 0l T

2 nAd % 92 T8

it

it

¥
ot
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JIZ0[0F el 20l nbi M n

En
=
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[ D2 o JIHDTH B/H]
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RO
=

ol
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-
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ok
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.

ol
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= I
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ok =
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4 o
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&0
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<
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zo RO
my H
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o~ __
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< ol
- B
T 2 3 D
o7 1l Rl
_ = =
S R ~
RO 20 o
Alﬁ 0~
o X K
Bl -
LR < R0
K0 I3
I3 KJ
K =
< K
ol oF
_ |
1%0
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10
Rr
xr

=
1o

70
750

0
ol
|
o0

[ )
Kio

K0
3
ol
KD

(A, x, ¢, ®, Sx, Sy, Sz)

(A, %, 9, o, Cx, Cy, Cz)

KA

At

==
T T,

— EH3UEE -

._\mﬂ
oI &
nE @
NEY &l
R0 & o
K ) _mm
M < o
m 1 20
= [m —_
P —t j
A o
ol <0 _L_Al
= ar A
D = T
Ko =~ M
30 =
W oo =
51 =
om I Kio
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= -y
o 2
RO ﬁ <
K s
Rl ol ¥
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O B 2|8 (rectification)

N XA AN Sl FALU 28 BRAAXE > F=AAL

A== EEHE HXY)2 AP I E(x,y)AOI0 2 & AFS B &4

2 XA AtgEEA 018

X = (byx+byy+bs) / (brx+bsy+1) 4009 JI=® IE

Y:(b4X+b5y+b6)/(b7X+bgy+1) 4 jH O|/c\>|. - ?El_/tk”g_tél
O s&xdAAE 0|8

F (X07 YO) ZO’ K, ¢, ® )

=-f[{ m(X-Xo) + m2(Y-Yo) + my3(Z-Zo)} ] / [{ m3y(X-Xo) + mao(Y-Yo) + m33(Z-Zp)} ] —x =0

G (X07 YO) ZO’ K, ¢, ® )

= -f[{ my(X-Xo) + m(Y-Yo) + mp3(Z-Zo)} 1/ [{ m31(X-Xo) + m3a(Y-Yo) + m33(Z-Zp)} ] -y =0

36
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=
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-
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P
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