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p
erateu

rs 
u

n
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b

b
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2
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D
ie 

K
o

n
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lle d
er A

u
fn

ah
m

esich
t u

n
d

 d
ie S

teu
eru

n
g d

es S
ystem
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erfo

lgen
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en
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o
u

ch
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er S

tead
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D

ies erm
ö

glich
t d

ie B
ed

ien
u

n
g d

u
rch
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u

r ein
e P
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n
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D
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D

-S
ystem
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f ein

er S
tead
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S
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        O
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egt ) 
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 zw
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  F
olgeaufnahm
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            statisch 

C
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ew
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D
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2
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∑
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∑
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A
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2
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2
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3
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A
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A
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−
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−
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o

r 
d

er 
A

u
fn

ah
m

e 
sin

d
 

fü
r 

d
ie 

P
M

D
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era 

d
ie 
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n
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- 
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r 
E

rzielu
n

g 
q

u
alitativ 

gu
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D
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zm
essu

n
gen

 -  u
n
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 d

ie F
ram

erate ein
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eb

en
  

d
en

 
D

aten
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äß

 
G

leich
u

n
g 

(1
) 

zu
r 

B
estim

m
u

n
g 
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n

 
S

trecken
, 

S
ign

alam
p

litu
d

en
 

u
n

d
 

G
rau

w
erten
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w

erd
en

 
zu

sätzlich
e 

In
fo

rm
atio

n
en

 
ab

gesp
eich

ert, 
so

g. 
F
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zu
r 

B
ew

ertu
n

g 
d

er 
Q

u
alität 

d
er 

p
ixelin

d
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u
ellen

 
In

tegratio
n

szeit. 
S

ie 
erm

ö
glich

en
, 

ein
zeln

e 
M

essw
er

te 
au

szu
so

n
d
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G
egeb

en
en

falls 
ist 

d
ie 

M
essu

n
g 

m
it 

verän
d

erter In
tegratio

n
szeit zu

 w
ied

erh
o

len
; n

u
r d

i
e jew

eils 
q

u
alitativ 

gu
ten

 
D

aten
 

w
erd

en
 

zu
r 

R
egistrieru

n
g 

h
eran

gezo
gen
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ie In

fo
rm

atio
n

sfü
lle m

ach
t es d

erzei
t n

o
ch

 
u

n
m

ö
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o

n
lin

e 
zu

 
registrieren

, 
d

.h
., 

d
ie 

K
o

o
rd

i
n

aten
 

so
fo

rt in
 ein

 ein
h

eitlich
es S
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rm
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n
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m

 d
em

  
O

p
erateu

r m
it d

er S
tead
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er b
ei d

er A
u

fn
ah

m
e z
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. 

even
tu
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cken
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 d
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n
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fzu
z
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e R

ü
ckko

p
p
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n

g in
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u
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n
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n
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d
in
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ar.  
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ren
d

 
d

ie 
vo

llau
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m
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e 
R

egistrieru
n

g 
vo

n
 

b
elie

b
ig 

zu
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an
d

er o
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 P

u
n
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o
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w
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w
en
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w
ie 
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T
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n
 

u
n
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ied

lich
en

 
S

tan
d

p
u

n
kten

 
au

fgen
o

m
m

en
 

sin
d
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b

zw
. 

n
u

r 
gerin

ge 
Ü

b
erlap

p
u

n
g 

au
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, 

h
at 

m
an

 
h

ier 
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A
llg. 

b
en

ach
b
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ü

b
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d
e 

A
u

fn
ah

m
en

. 
S

ign
alisierte 

P
assp

u
n

kte 
zu

r 
B

estim
m

u
n

g 
d

er 
sech

s 
F

reih
eitsgrad

e 
en
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ein
e 

G
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b
registrieru

n
g erü

b
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 D

ie 
h
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en
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ickelten

 
A

u
sgleich

u
n

gsm
o

d
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zu
r 

B
estim

m
u

n
g 

d
er 

T
ran
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atio
n
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eter 
b
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f

 
h

o
m

o
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gen
 

F
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u

n
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u

n
d

 
au

f 
h

o
m

o
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F
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en
 

d
en

 
P

u
n
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o

lken
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kalen

 
K
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d
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E
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ah
m
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b
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 d
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eo
m
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d

es 
au
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o

m
m
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en

 
O

b
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d
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n
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ch
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M
o
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n
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w

äch
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m
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eitge
h

en
d
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m

atisierte R
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n
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u

n
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o
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w
u
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 d
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n
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n
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A

lgo
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m
u
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S

o
m
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kan

n
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s 

d
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o
n

n
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M
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d
er 

w
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A
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to
m
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lt w
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m

 d
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n
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P

u
n
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o
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h
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h
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o
o
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n
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n
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fo
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d
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F

ein
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d
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P
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d
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 d
ie S
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n
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u
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n
g 
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F
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u
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W
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d
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n

g 
d
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P
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n
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o
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m
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m
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eitu
n
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G

B
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u

n
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 D
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m
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o
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U

n
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d
er 

d
yn

am
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e
n

 
A
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ew
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o
d

u
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u

n
d

 
d
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n
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A
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n
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M
o
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u
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w
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w
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n
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m
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d
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d
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h
en

 
S
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 grö
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u
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D
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F

reih
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e 
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d
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M

atch
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R
G

B
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u
n
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o
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E
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sin
d
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n
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n
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T
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u

n
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o
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n
 

u
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U
. 
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m
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d
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b
er 

h
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n

n
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T
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B
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f 
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u

n
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b
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b
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ö
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n
d
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ei d
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n
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u
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n
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d
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ystem
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H
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en

tfallen
 

d
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T
ran
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n
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n
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 b
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f 

n
u
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ein

en
 

F
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eitsgrad
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ein
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o
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n
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W
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d
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m
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o

d
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eren
 H

an
d

h
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u
n
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n

d
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eil d
ie stat
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n
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V
erfah

ren
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eise 
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w
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0
1

3
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n
ich

t 
n
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er 

b
esch

rieb
en

 
ist, 

w
ird

 
im

 
F

o
lgen

d
en

 
au

f 
d
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n
ä
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V

erfah
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u

n
d

 
d
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d
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m
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o
d
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teressan
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p
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M
ö
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keiten
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gen
.  

 4.2 
D
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/3D

-S
ystem
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achym

eter, zur m
assenhafte

n 
P

unktaufnahm
e, D

okum
entation und V

isualisierung 
 4.2.1  D

ie  „2D
/3D

-T
otalstation“ ohne T

eilkreis 
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 M
o

d
u

s B
) ist d

as S
ystem
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rtsfest  u

n
d

 au
f ein
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 S

tativ 
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b
b
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eiach
sig d

reh
b

ar u
m

 S
teh

- u
n

d
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ip
p

ach
se 

w
ie 

d
as 

F
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ro
h

r 
ein
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T

ach
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eters. 
A

n
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g d
en
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o
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ren

 
P
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ärd
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d
er 

tach
ym
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en

 
M

essu
n

g 
–

 
H

o
rizo

n
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tu
n

g, 
Z

en
itw

in
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u
n

d
 

S
trecke 

–
 

liefe
rt 

d
er 

C
am

C
u

b
e 
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o
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p
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M

o
m

en
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fn
ah

m
e 

m
eh
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4
1

0
0
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P
o

larko
o

rd
in

aten
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n
erh

alb
 d
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au

m
w

in
kel 
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0

 go
n

) u
n

d
 d

ie 2
D

-K
am

era d
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geh
ö

rige B
ild

. F
ü

gt 
m

an
 grö

ß
ere B

ereich
e n

ach
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reh
u

n
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m
 ein

e d
er A

ch
sen

 
ü

b
erlap

p
en

d
 an

ein
an

d
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 d

er W
in

kel b
e
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m
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, 

d
er b

ei T
ach
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etern

 au
s d

er T
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n

g resu
l

tiert. D
ie 

„2
D

/3
D

-T
o
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n

“ b
en

ö
tigt jed

o
ch

 kein
e T

eilkrei
se; d

er 
 

 
A

b
b
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   P

ro
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 d

er 2
D
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am
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o
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n
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etrag 
d

er 
D

reh
u

n
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ird
 h
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b
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u

n
d

an
te V

erfah
r

en
 

b
estim

m
t. 

U
n
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ied

lich
e 

M
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o
d

en
 

sin
d

 
zw
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erfo
rd
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 im
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o

lgen
d

en
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 w
ie 

w
eit d

ie W
in
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erech

n
u

n
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b
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n
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V
erfah
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o
d

er 
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erfo
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w
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n

o
c

h
 

u
n
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ich
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n
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estim

m
u

n
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b
er sp

h
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o
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en
 

D
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o
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en

 w
erd
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ern
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2

D
-

K
am
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ekan
n
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o
d
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n
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n
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u

m
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b
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r d
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n

d
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i
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d
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ü

b
erlap

p
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d
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F

o
to
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D
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Ü

b
erlap

p
u

n
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ereich
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 d
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n
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n
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n
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e d
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u
n

kten
 zu

zu
o

rd
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h

t m
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P
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o
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B
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m
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K
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m
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, d
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e A
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o
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n
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u

n
d

 d
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n
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m
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m
d
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u

n
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se 

d
u
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d
ie 

E
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trittsp
u
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d
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O
b
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w

en
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, d
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 m

ö
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o
n
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ist (N

o
d
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u

n
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in
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r d
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R
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n
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n
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o
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n
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o

n
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d
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u
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n
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D
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 d
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m
 jew
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p

u
n
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h

ö
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u
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o
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ö
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u
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D
ie 

h
iesige 

2
D

-K
am

era 
erreich

t ein
e W

in
kelau

flö
su

n
g vo

n
 0

,0
2

 go
n

 en
tsp

rec
h
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u
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w
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n
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d
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reisgü
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b
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