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Photogrammetry and Remote Sensing (defined by Statute Il of ISPRS) is the art,
science, and technology of obtaining reliable information from non-contact imaging

and other sensor systems about the Earth and its environment, and other physical
objects and of processes through recording, measuring, analyzing and representation.
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The analogue period
This period is characterized by the extraordinary longevity of the instruments. The development went from 1922 to 1990,
when the last analogue instrument AG1 left the factory. Many of these instruments were upgraded with a digital output

and software for PCs so hundreds are still in use to this day.

Legend:

A = Autograph of first order (Wild)

B = Autograph of second order (Wild)
PG = Photogrametric Instrument (Kern)

PUG = Point marking & transfer device (Wild)
PMG = Point marking device (Kern)

Product Phase-in Phase-out Unit Sales Characteristics

Al 1922 3 Prototypes

A2 1926 1941 28 For C2 and P3 photo plates

A4 1933 1963 33 Terrestrial photogrammetry with C12

Ordovas- 1930 1 Prototype

Kern

A5 1937 1953 90 1st universal instrument of Wild, workhorse instrument
during WWII years

A6 1940 1953 115 less features than the A5

PGO 1946 1 Prototype advanced but too expensive

A7 1952 1972 412 2nd yniversal instrument of Wild

A8 1952 1980 1035 “the” workhorse over nearly three decades

PUG3 1959 1973 310 point marking and transfer device for aero triangulation

PG1 1960 3 Prototypes

PG2, PG21 1960 1985 >700 most important instrument of Kern in the accuracy class
of the A8

A9 1959 1974 71 3 universal instrument of Wild with half format image

carriers

shelew) 3 4
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Product Phase-in Phase-out Unit Sales Characteristics

B8 1961 1972 721 together with the B8S, the most-built instrument of 2nd
order

A40 1964 1982 89 Terrestrial photogrammetry with C120 and C40

PUG4 1968 1985 449 improved PUG3 with zoom optics

Al10 1969 1984 308 4t universal instrument

B9 1969 1971 31 complementary to the A9 with half format image carriers

B8S 1971 1982 808 most important 2"d order instrument of Wild

PG3 1971 1981 30 universal instrument of Kern

PMG2 1977 1994 >60 point marking and transfer device with comparator
characteristics

AM/AMH 1977 1983 173 Family of universal instruments of Wild based on air
cushions and in the accuracy class of the A8

AMU 1979 1981 21 5t universal instrument of Wild — fully electronic

AGl1 1981 1990 230 simplified, economical universal instrument in the A8
accuracy class

PUG5 1984 1990 44 Ultrasonic point marking and transfer device with the
accuracy of an analytical comparator

PG2-GP1

31
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The analytical period

Product Phase-in Phase-in Unit Sales | Characteristics

B8 1964 1 prototype | automated correlation developed with Raytheon of USA

Stereomat

A2000 1968 1 prototype | fully automatic orthophoto instrument

OR1 1975 1991 88 computer controlled slit ortho-projector

AC1 1980 1987 45 Instrument based on Abbé principle

DSR1 1980 1984 30 compact system, controlled by several microprocessors

BC1 1982 1984 82 Simplified version of the AC1 (without Abbé)

DSR11 1984 1989 100 Simplified version of the DSR1

BC2 1984 1989 184 PC computer platform

S9-AP 1987 1990 30 analytical plotter for System 9 for online recording into a database,
as of 1989 from Prime Wild GIS AG

DSR12 PDP computer platform

DSR14 1988 1991 130 PC computer platform

DSR15 VAX computer platform

BC3 1989 1990 65 Unix PC computer platform

SD2000 1991 >400 PC computer platform and image injection

SD3000 1992 >100 PC computer platform and image injection as well as optical base
change

Legend:

AC = Analytical Instrument of highest accuracy (Wild)
BC = Analytical Instruments simplified (Wild)
DSR = Analytical Instruments (Kern)

OR = Ortho-Rectifier (Wild) -
SD = Analytical Instruments (Leica) g
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Example 6-7. A vertical photograph taken from an elevation of 535 m above
mean sea level (MSL) contains the image of a tall vertical radio tower. The eleva-
tion at the base of the tower is 259 m above MSL. The relief displacement d of the
tower was measured as 54.1 mm, and the radial distance to the top of the tower
from the photo center was 121.7 mm. What is the height of the tower?

Solution. Select datum at the base of the tower. Then flying height above datum is
H = 535 — 259 = 276 m
By Eq. (6-12),

X 54.1(276
, _dxH ) _ 54.1276)
. 121.7

= 123 m
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Figure 6.10 Measuring the difference i absolute parallax (dF) of a tree using a
parallax bar. In this illustration the dF 1s 3.43 mm. The scale 1s not reversed here.
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f 13.81 mm =
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[ ]
10.38 mm
. Ve
‘_slﬁ.cLQ...sl 4,8

252



sy bl

o Lzl $200 S s 10 8w o o] Lol o LSV L L 0y

St Jlas! bs &S glas S ols [ 5 e 65, )l conlin Ll 1) Jais, 00 WSe

BT 35 1 @585l s dils Jn S8 (53 g0 el Sl B shas slacal 53 S ba WS

r‘UJIu,".J-’ b 5 Jda &) gty 33 5 il L) b Se Ko orl Gl ;‘*‘Sg‘_}""‘*‘

S A s Ol 50 S 1) LSV Kol oS o ot e 4 Sl 5 — L":IJTWJ
e o 13 S (6 Sl Loy s (5 o

253




sy bl

(FogySoe @y b 05 @ L) abyg g 5l eolital b oS 9 (59, 2 Sk SYLL golo 13 51
ngoé;)'l.g‘)o&»éwﬁw.wawﬂﬁgvg&‘)ocsg)ﬁbo&hoéél?)o
S le Sigld 15 ogas (S 93 (59) p S b ad)le K4 A5 oS (o0 i ek |) o
AlE g an ) a5 5 o gy > ol 0 8,8 )18 cudy g o sle ases (Floating Mark)

S (o0 b 1) ol azg @b 4 059

3 P “o ) 1

seelonl oy )8 254



sy bl

S S 4 S Kl o el e S 2y Ss e O L L
2 sedle s ol Ll ok o G 2o LT B b S S >
M et bl el )l s Ko ole 4 b bls SV 5 Sl
b o o dhe 1S Sy e e 0l | L L SYLL S b s olss e L
Db a5 G L L SYLL cubsae 23 o3 b

The term (D — K) 1s C

i = l—— —= / Index mark
[ [ Pt
Fixed— T~e4 ol
half mark ~——Movable
— x> - half mark
+ + o
o] 05
o 2 ‘ ; \Flight
line
- D -




3b b Cul i = 5L WSYLL L,

93 Sl 1) Jaie cnl Ygano 55,5 (o crasd 6595 Sl 5o )b S &S el (5 e (C) b STy 2l
3 o5 ol 5 00,8 (g0 yres Sl S 3550 Bl (6500 5 o oS 50 bl Sy el
A gy &5 giloy b L Ll STl cull 45 0 8o 0a0 o ol otal sy polie ! Sl
30590 S3plowl 4 5L b g g cnl o Jb ©jpe j0 g 39 waleS (WU Slade ally go Cadun oo

235 dpsloe ez € eyl jlade wly cgan sl

t b ShL cul s Jol e

98y aliold ol c9Sungh ] Aliwsg 4y Lo (guay dus 030 A5 5l dms b STyl ol paad (61
T 51 5 oael Canty jaskeo w2 A5 125 b e 8 (o2 el 9 Y 63550 Siho Jlodgad
B9 (g0 4335 (n:Slee

oles (05 S9) 2 97 S8 35 p0 Sbl alall SO (69) p g0 A i3 Sl o, ol bl s
S s

o3l jlorlis o (A5 as aliwsg 4 1) b 4l (69, 0 Syl Sl g0 (g alals > (il o
e

0 Ao (gams Al Laslgy 51 € lade (oS o0 <88 50 1y (RA) Hb uST)L sae jlade yuion
Sy



b L b el OMWS | fpad = 5L sYIHL L,

-._.4_1]_16 - (\_:,.,S_Cjb k_.’:‘)S).oJ‘JLe- Jquth_:Ejé o dLLaL‘:-‘)_ (_)L' L_:.MS]JL 63_‘,)__15)]_;@ u._f_l__.__'fjiéjb d.l.@]_‘:-"‘l' Rt’,‘t )

abii o glle LSYLL P =CHr,
ol )Lg w.f}”)b S9) )‘ ol 95‘)3 dde I‘a 9)'.3 wSY‘)L: wa

B alaii LA akais ST 3kl AP, =1P, - P, |

A
r hy, = hA_I_APng;{—H) Pe> Py 5
<

hy = hy APX(H—h) Pg< Pa ,51

Pp

257



b ol b gl | WS fpuad = 5L YL L,

4\5&5)9.0)0 o) 0y J~>‘L-°E-'4~J)‘)~° \YYY )‘9): 8L°")‘L’6"9'Q’U"‘XCC9)&’

PA=91.7 mm PB=96 mm PC=92.6 mm

Says] ey Lo zebans 511, B g A Ll glis ) eaisly o 03 Lo gl 51 C alais glis |

Ap=p,— p,=91.7—92.6 = —0.9 mm

By Eq. (8-8),
Ap(H — hg) (—0.9)(1233 — 591)
h, = h,+ — = 591 +
T e p. 91.7
= 585 m above sea level
For point B,
Ap =p, — p, = 9@.0 — 92.6 = 3.4 mm
By Eq. (8-8),
Ap(H — h 3.4)(1233 — 591
hy = ho + P ) _ 591 4+ S ! i b s

Py = 96.0



sl Wbl g YL Lulgy 8 %0

-t D £
-—xb—.- db ——-xI;-o-
Op Op’
A : A’
0‘1\— oj 01 tz

FIGURE 8-5
Parallax measurement using a
simple scale.

measured. The parallax of point B is p, = x, — x, (note that in Fig. 8-5 the x; coordi-
nate is negative). However, by examining the figure, it is seen that parallax is also

p, =D —d, (8-2)
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and equating similar triangles L,0a, and L,A A, we have

from which

Also from similar triangles L, 0'a, and L,A A,

from which

Y, T
H— f
— Ya
Y, = —(H —hy) (a)
J
X, _ %
H—bhy F
x(l
X,=—H~—h) (b)
4
B—Xy —&
H — h, f

XA=B+x75(H—hA) (©)
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Equating Egs. (») and (c¢) and reducing gives
Bf

.
Xa Xa

h,=H —

Substituting p, for x, — x, into Eq. (d) yields

B
W

P
Now substituting Eq. (8-5) into each of Egs. (b) and (a) and reducing:

% — pa
A pa

Y,
Y, = B2a
>

helonl 0y 8

(d)

(8-5)

(8-6)

(8-7)
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Example 8-1. A pair of overlapping vertical photographs was taken from a flying
height of 1233 m above sea level with a 152.4-mm-focal-length camera. The air
base was 390 m. With the photos properly oriented, flight-line coordinates for
points a and b were measured as x, = 53.4 mm, y, = 50.8 mm, x, = —38.3 mm,
y, = 50.9mm, x, = 88.9mm,y, = —46.7mm, x, = —7.1 mm, y, = —46.7 mm.
Calculate the elevations of points A and B and the horizontal length of line AB.

Solution. By Eq. (8-1)
P, =X, — x, =534 — (—38.3) = 91.7 mm
P, =x, — x;, = 88.9 — (—7.1) = 96.0 mm

By Eq. (8-5),
B 390(152.4
h, =H — - 1233 — ( ) 585 m above sea level
P, D17
B 152.4
hy = H — - 1238 = . 614 m above sea level
Py 96.0

sheelonl & 53 263
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By Egs. (8-6) and (8-7),

34
X, = = 390 (9—) 227 m
50.
— ya — = 2
¥ B = 390 ( = 7) 16 m
X = B2 b — 390 (—(9)) 361 m
By" = 390( o )= ~190 m
The horizontal length of line AB is
AB=VX, — X,f + ¥, — Y, = V(361 — 227)* + (—190 — 216)* = 427 m

eslonsl oy 3 264
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A

FIGURE 8-12
Elevations by parallax differences.
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1B
H — h,
/B

m=H_m (f)

B (e)

The difference in parallax p, — p,, obtained by subtracting Eq. (e) from Eq. (/) and

rearranging, is

By il

fB(hA = h-c)
(= hA)(H % hc)

(g)

Let p, — p, equal Ap, the difference in parallax. By substituting H — &, from Eq. (f),
and Ap into (g) and reducing, the following expression for elevation /, is obtained:

hy = hc¢

i Ap(H — h)
P

sheelonl & 53 266
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Example 8-2. In Example 8-1, flight-line axis x and x" coordinates for the images
of a vertical control point C were measured as x, = 14.3 mmand x, = —78.3 mm.
If the elevation of point C is 591 m above sea level, calculate the elevations of
points A and B of that example, using parallax difference Eq. (8-8).

Solution. By Eq. (8-1),

p.=x,—x.= 143 — (—78.3) = 92.6 mm
For point A,

Ap=p,—p.= 9.7 — 926 = —0.9min
By Eq. (8-8),

o Ap(H — h) ~501 + (—0.9)(1233 — 591)

hy=nh
. & P; 91.7

= 585 m above sea level

For point B,
Ap =p, — p. = 96.0 — 92.6 = 3.4 mm
By Eq. (8-8), o

T ) 5) —
N Ap( @ 591 + £ 4?(1 23— _ 614 m above sea level
Py 96.0

hy = hc

267
Note that these answers check the values computed in Example 8-1.
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o s ApH  ApH
4 b+ Ap b

(8-10)

Example 8-3. The parallax difference between the top and bottom of a tree
is measured as 1.3 mm on a stereopair of photos taken at 915 m above ground.
Average photo base is 88.2 mm. How tall is the tree?

Solution. By Eq. (8-10), A
1.3 9150

h = = 13m
88.2 + 1.3
Or using the approximation gives
1.3 X 915
= = 13 m
88.2

Note that in this case, the approximation yields the same value as the more accu-
rate equation.
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