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∂ρ

∂t
+ ∇(ρu) = 0. D0�0E
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s =
ρ − ρ0
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ρe

ρ0
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ρ = ρ0(1 + s), D0�2E
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∂(ρ0(1 + s))

∂t
+ ∇(ρ0(1 + s)u) = 0. D0�4E

��� 	
� =����

@ 	��� s ��
�� �
�
�%�
� ! �
�@ 3��	
�� ���� ��
������ 0�4 ��

∂s

∂t
+ ∇u = 0 D0�$E

�
�


���
 ��� �����	���������	�

=���
�
�	 ��� 	
� 6�����	���
������ 
��
� �	
��
�@ ��
���
�
����
� &�%�����
�� �� &��

	
� ��������
� �
�
��
� '%� 	�
 ����
����
 5�
��
�����*

p = κs D0�#E

3��	 	
� ���9��� 	
� 6�����	���
������ ��' 	�
 7
��
������
����� �� ��
��
�
� &�%��
����
��
� �
��
�
��
�� �� ��
������ 0�# ��� κ 	
� ���
��
 5�
��
������
�	��� s �
����
���
	�
 �
�����
 ���.���� 	
� �����
 
��

s =
∆ρ

ρ0
, D0�1E

��	 p �������
����
�� 	
� K�
�������	���� 
��

p = P − P0. D0�"E



��� �"#$��%�����$�����&���� &� #�������� '�(&�� 	

�
� ����� ��	 �
����� ����
 K�
�������	���� p = p(x, t) 
����� ���� ���� ��
������ 0�"
��� 	

 ������	���� P �� 
��

 �
��
���
� +���� �� 
��
� �
��
���
� 6
�� ��	 	


��
����
3�����	���� P0� =����� �
�� �� 
� ���� 
�� 	
� �����
 	
� �
	��
�� ?��� ��
��
����� 0�!� 
�� �� 
�� 	�
 
�

����
 �����
 ρ ��� ��


 ��� ��
����
3�����	����
 ρ0

��	 K�
�������	����
 ρe�
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R = |R| ej β. D0�2"E
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γρ = ∆ρ/ρ0.
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g(r|r̃, ω) =
exp jk|r − r̃|

4π|r − r̃| D0�$4E
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∇g(r|r̃, ω) ≈ −jkSg(r|r̃, ω). D0�$$E
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∇Pi(r, ω) ≈ jkiPi(r, ω). D0�$#E

ki ��� 	
� 7
��
��
���� 	
� 
��'���
�	
�7
��
 
�� 	
� =
�����	
 k� ��
 B.���� �
�
��'����
���� �
� =����

 
��
� 
�
�
�@ 
��'���
�	
� 7
��
 3
��
� ��

PS(r, ω) = k2

∫
Vs

(
γκ (r̃) + γρ (r̃)

k̃i · k̃S

k2

)
Pi(r̃, ω) g(r|r̃, ω)d3r̃

=
k2

4π

∫
VS

γκ ρ (r̃)Pi(r̃, ω)
exp(jk |r − r̃|)

|r − r̃| d3r̃. D0�$1E
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γκρ (r̃) =

(
γκ (r̃) + γρ (r̃)

k̃i · k̃S

k2

)
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∇2Ψ(r, ω) + k2 Ψ(r, ω) = 0. D0�#!E
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Ψ(r, ω) =

∫
ST

v(r̃, ω)
exp jk |r − r̃|

2π |r − r̃| d2r̃. D0�#0E
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v(r, ω) =
1

jωρ0

H(T )
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Ψ(r, ω) =
1

jωρ0
H(T )

em (ω) H
(T )
Φ (r, ω) D0�#2E
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Φ (r, ω) =
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AT (r, ω)
exp jk |r − r̃|

2π |r − r̃| d2r̃. D0�#4E
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Pi(r, ω) = H(T )
em (ω)H

(T )
Φ (r, ω). D0�#$E
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AR(r, ω) PS(r, ω)d2r. D0�##E
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U(ω) =
k2

2SR
H(R)
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∫
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γκρ(R̃) Pi(r̃, ω) D0�#1E

×
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AR(r, ω)
exp(jk |r − r̃|)

2π |r − r̃| d2rd3r̃
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H
(R)
Φ (r̃, ω) =

∫
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AR(r, ω)
exp(jk |r − r̃|)

2π |r − r̃| d2r. D0�#"E
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U(ω) =
k2

2SR
Hem(ω)

∫
VS

γκρ(r̃) HΦ(r̃, ω) d3 r̃. D0�10E
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γ(B)
κρ (r) =

(
∆κ(r)

κ0
− ∆ρ(r

ρ0

)
D0�1�E
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γ(B)
κρ (r) ≈ −2
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∆ρ(r)
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P (ω, z) = P0 exp (−jkz − α(ω) − jβmin(ω)). D0�1$E
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RUU(z, ω) =
k4γ2
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4S2
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|Hem(ω)|2 exp [−4α(ω)z] D���E

×
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|HΦ(r, ω)|2 d3r
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16π2
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rγγ(r̃) exp (−j(ki − kS) · r̃) d3r̃ D��2E
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π
exp(−k2r2
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− 3|r|

4rD(1−H)

)
k4γ2
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D

12π
(1 − H)3 1152

[9+64k2r2
D(1−H)2]
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R��� 0.40 exp
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− |r|

0.53(1−H)rY

)
k4γ0r3

Y

12π
(1 − H)3 ×{ 0.37

[1+1.1k2r2
Y (1−H)2]

2

+0.60 exp

[(
− |r|

0.92(1−H)rY

)2
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+0.63 exp (−0.85k2r2
Y (1 − H)2)}
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gegl. Spektrum

log A2

Gaussfenster

FFT
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FFT-1

Fensterung

zu verabeitender
Bereich wird mit

einer ROI definiert

Auswahl und Speicherung von 13
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Wandlerspektrums
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unkorr. Scanlinie

Schallfeldkorrektur

log A2

Tiefe

Tiefe

log A2

korrigierte Scanlinie

log A2

Tiefe

Spektraldatei

Rückstreuparameter

dB

Frequenz

log A2

Tiefe
dämpfungskorr.

Scanlinie

rel. Rückstreuparameter

dB

Frequenz

lineare
Regression

Korrektur der internen
Dämpfung

Korrektur der
Dämpfung der
Vorlaufstrecke

- Auswertung erfolgt für 13 Frequenzen sowie
  alle Torpositionen und Linien
- Mittelwertbildung über die jeweilige ROI

Dämpfung

dB/cm

Frequenz

Referenzspektrum
Frequenz

dB

gem. Spektrum

log A2

Frequenz

Mitellwertbildung
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