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Kyoto Univ.
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])�����Á�
�����T�5��
��ñò

� �����îë���=>u?�o�@ABC
�1m34î���AB&/_`1ñòä�ÂD1

� ��:0.3Em
� ��=>u:1Em
� ��FG�:2Em
� �+
,()�$Í:H10Em�Goldberg et al.2000)

� opts*5:30EmIF�e.g.,gJ, 2008)

� KÒu�����&=0.2EmIF�Von Herzen et al., 1996)
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opX7î�������*m

� J7MNZ�Controlled Source&�O½ð
�����:�VCSEM��ä¡P

� QrMN�O½ð�VMT��
�RD1

Constable (2006)

OBEM

Controlled
Source Unit
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�������

� �VCSEM��:1ø
Weitemeyer et al. (2006)
T���U«���/�V1/ëÓ
WXMK�YZ[\��F08�V1]R<å

� ^_��������:`Hø
Schwalenberg et al. (2008)
Goto et al. (2008)
TWMK§XMK�a/^_¼b½1ðVÓ
WXMK�YZ[\ë�F08��1
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��-.���+$S�Í§¼ð
�������

� 5}ê]òc1ø<å
� Nautilus MineralsUäde
� f��g�$hg�iTROV/jk¼ð����
���l\î��é�@ABC�¤m¼ðÂ¼½
n
�Kowalczyk et al, 2008&

� ��EFëopnðq¼��ÁÂr91§Á]å
U½qst�HmÁ�&

� ROV/01��é@ABC�Mapping
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� � � � � � �

��À
Atlas Maridan

Aps(USA)
Atlas Maridan

Aps(USA)
Atlas Maridan

Aps(USA)
Bluefin Robotics 
Corporation(USA)

Boeing Integrated 
Defence

Systems(USA)

Boeing Integrated 
Defence

Systems(USA)
ECA SA�Fr&

��
Maridan 600(Standard 

cofigu.)
SeaOtter

MkI(standard confiju)

SeaOtter
MkII(standard

confiju)

Bluefing-21(BPAUV 
confitgu.)

Echo Ranger(OSIRIS
cofigu.)

LMRS*(LMRS
configu.)

ALISTAR�3000�
configu.)

DH e���Rectangular) e���Rectangular) ���oblate) ��H�Torpedo) e���Rectangular) ��H�Torpedo) ��H�Torpedo)

'(��L�W�H) 4.5m�2m�0.6m 4.5m�1.2m�0.6m 3.45m�0.98m�0.48
m 1.8m�0.53m�0.53m 5.5m�1.27m�1.27m 6m�0.53m�0.53m 5m�1.68m�1.45m

�D�� �
�������F Ë¡"�


&
� � � �!¢gþ% �

£�¤Ô 1500¥¦ 1500kg 1100kg 362.87¥¦ 5308kg 1244kg 2300kg

;4EF 600� 600m 600m 6000� 3050m 1000m 3000m

§ê¨© $ $ $ $ $ $ $

Q§ªÀ© $ $ $ $ � � �

«¬u® $ $ [å $ $ [å $

_¯°± � �

¡R¢� ²$z!!$ÍP� ³m]¼ ³m]¼ ²$z!!$ÍP� u��� ²$z!!$ÍP�

���u�ZP� K���t´� $(!s*P� �µ¤Ô

�VP�
�(���Î*�
Í��

V¶6&
f(�Õ(
!$ÍP� K���´�

$(!·s*P� ���� ����

��t¸P�

¹��*B% *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T�º&

*DOF: 1 DOF: 1 DOF: 1 DOF: 1 DOF: 1 DOF: 1 DOF: 6

»�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏT� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏT�

¼�½FT�¾��m/s ¼�½FT�¾��m/s ¼�½FT�¾¿�m/s À�½FT�¾¿�m/s ¼�½FT�¾¿m/s ¼�½FT�¾¿�m/s

;4Á�½FT�¾¿�m/s ;4Á�½FT�¾��m/s ;4Á�½FT�¾��m/s ;4Á�½FT�¾¿m/s ;4Á�½FT�¾�m/s ;4Á�½FT�¾¿�m/s

Â$ÃÄT;G�¿� Â$ÃÄT;G�¿�

ÅÆ�ÇÈÉiÊ ���VË G�NdÌü
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º Í �¿ �� �� �� ��

��À �ÎÏÐÑÒÏ�ÈÓÇÔ �ÎÏÐÑÒÏ�ÈÓÇÔ
ÕÓ��ÕÖ×ØÐÖÙ×ÒÑÖÙÚ

ÓÛÜÝÙÐÒÖØÞ�ÖßÒÖØØÐÒÖßÔÞ
�àÇÔ

ÕÓ��ÕÖ×ØÐÖÙ×ÒÑÖÙÚ
ÓÛÜÝÙÐÒÖØÞ�ÖßÒÖØØÐÒÖßÔÞ

�àÇÔ

ÕÓ��ÕÖ×ØÐÖÙ×ÒÑÖÙÚ
ÓÛÜÝÙÐÒÖØÞ�ÖßÒÖØØÐÒÖßÔÞ

�àÇÔ

áÙÐÒÖØÞÓÎâ×ØÝâÞ
�ÖßÒÖØØÐÒÖßÞ

ãÙÜÑÐÙ×ÑÐÎ�ÈÓÇÔ

áÕäÞÇÈÉÞ
ãÙÜÑÐÙ×ÑÐÎ�ÈÓÇÔ

��
å�áÈÓÞ

�¿¿¿�Ó×ÙÖÏÙÐÏÔ
å�áÈÓÞ�¿¿¿�ÓÇáÓæÔ �çèÚÑÐØÐ��¿¿¿éÑÖêÒß¾Ô �çèÚÑÐØÐ��¿¿¿éÑÖêÒß¾Ô

�çèÚÑÐØÐ��ÙßÚØ åÙÎÞ
éÑÖêÒßÛ¾Ô

�ÇÉÇÞÕ�ÑÐÒßÒÖÙÚ éÑÖêÒßÛÔ
ëÏÎââØÎÞÕÞ�ÑÐÒßÒÖÙÚÞ
éÑÖêÒßÛ¾�ÍÍ�¾�Ô

DH ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ
��H�äÑÐèØÏÑÔìí

�îÒÖßÔ
��H�äÑÐèØÏÑÔ

Ö�$%H�ëèØÖÞâèÙéØÞ
êÐÙÝØÔ

ïðH�×ØÙÏÐÑèÔ

'(��ã�ñ��Ô �¾º�Ý�¿¾��Ý�¿¾��Ý �¾º�Ý�¿¾��Ý�¿¾��Ý �¾�Ý�¿¾�ÍÝ�¿¾�ÍÝ �¾�Ý�¿¾��Ý�¿¾��Ý �¾�Ý�¿¾�ÍÝ�¿¾�ÍÝ �¾��Ý��¾��Ý��¾��Ý �¾��Ý�¿¾�ÍÝ�¿¾�ÍÝ

�D�� äÒ×ÙÖÒÛÝ äÒ×ÙÖÒÛÝ
òå��sÕ*óôõÒ�Õ

*"��Ô
òå��sÕ*óôõÒ�Õ

*"��Ô
òå��sÕ*óôõÒ�Õ

*"��Ô
� �

£�¤Ô º��¥¦ ºº�¾�¥¦ ��¿öß ���¿¥¦ Í�¿öß �¿¿öß �Í�öß

;4EF �¿¿¿� �¿¿¿� �¿¿¿Ý �¿¿¿� ��¿¿Ý �¿¿¿Ý �¿¿¿Ý

§ê¨© $ $ $ $ $ $ $

Q§ªÀ© $ $ � � � o� o�

«¬u® $ $ $ [å [å $ $

_¯°± ��°±�¼�÷ø& ��°±�¼�÷ø& � ��°±�¼�÷ø&
¼�÷øT��°±Ó;�
÷øT��°±

�°±�¼�÷ø&

¡R¢� ¶6Ìg+Ë
Ï �V£¤ ³m]¼ ���� ����
f(�Õ(
!$Í'$

ù(
�VP�

�µ¤Ô ����

�V£¤

����

��úû¸

¹��*B% *Õ*+$T�$& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��&

�ëüý � �ëüý � �ëüý � �ëüý � �ëüý � �ëüý � �ëüý �

»�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏT� »�Ë
ÏTo�

¼�½FT�¾�Ýþâ ¼�½FT�¾�Ýþâ ¼�½FT�¾�Ýþâ ¼�½FT�¾�Ýþâ ¼�½FT�¾�Ýþâ ¼�½FT�¾¿�Ýþâ

;4Á�½FT�¾�Ýþâ ;4Á�½FT�¾�Ýþâ ;4Á�½FT�¾�Ýþâ

ÅÆ�ÇÈÉiÊ ���VË G�NdÌü
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�� �� �� �º �Í �¿

��À
ÕÓ��ÕÖ×ØÐÖÙ×ÒÑÖÙÚ

ÓÛÜÝÙÐÒÖØÞ�ÖßÒÖØØÐÒÖßÔÞ
�àÇÔ

ÕÓ��ÕÖ×ØÐÖÙ×ÒÑÖÙÚ
ÓÛÜÝÙÐÒÖØÞ�ÖßÒÖØØÐÒÖßÔÞ

�àÇÔ

�ÑÖßâÜØÐßÞ
áÙÐÒ×ÒÝØ��ëåÔ

�ÑÖßâÜØÐßÞáÙÐÒ×ÒÝØ �ÑÖßâÜØÐßÞáÙÐÒ×ÒÝØ �ÑÖßâÜØÐßÞáÙÐÒ×ÒÝØ

��

�çèÚÑÐØÐ�Õüå�á�å
éÑÖêÒß¾Ô

ä�ØâØÛâ�àÙÜÚØ�ÚÙÎÒÖßÞ
éÑÖêÒß¾Ô

HUGIN1000( HUS 
configu.)

HUGIN1000( MR 
configu.)

HUGIN1000( MR�
configu.)

HUGIN3000( C-
Surveyor-I 
configu.)

DH ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ

'(��ã�ñ��Ô �¾�Ý�¿¾�ÍÝ�¿¾�ÍÝ �¿¾�Ý��¾��Ý��¾��Ý �¾º�Ý�¿¾��Ý�¿¾��Ý �¾º�Ý�¿¾��Ý�¿¾��Ý �¾º�Ý�¿¾��Ý�¿¾��Ý �¾��Ý��Ý��Ý

�D��
òå��sÕ*óôõÒ�

Õ*"��Ô
Ç�ÒÝÒÖÛÝ � � � �

£�¤Ô ��¿öß º�¿¿¥¦ ���öß º¿¿öß ��¿öß ��¿¿öß

;4EF �¿¿¿Ý �¿¿¿� �¿¿¿Ý �¿¿¿Ý �¿¿¿Ý �¿¿¿Ý

§ê¨© $ [å $ $ $ $

Q§ªÀ© � o� $ o� o� o�

«¬u® $ [å [å $ $ $

_¯°± �º¾�
�¿¿

��
��¿ �

�� ��º
�

�� ��º
�

�¿

¡R¢� ³m]¼ ²$z!	¬ ³m]¼ 
ò Z�¢��	
 ²$z!!$Í'$ù(

��tP� K�´�¢��	
 u���

� �(���Î*�
× f(�!$Í'$ù(

¹��*B% *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��&

�ëüý � �ëüý � �ëüý � �ëüý � �ëüý � �ëüý �

»�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo�

¼�½FT�¾�Ýþâ À�½FT�¾¿�Ýþâ ¼�½FT�¾¿�Ýþâ ¼�½FT�¾¿�Ýþâ ¼�½FT�¾¿�Ýþâ ¼�½FT�¾¿�Ýþâ

;4Á�½FT�¾�Ýþâ ;4Á�½FT�¾¿ÍÝþâ ;4Á�½FT�¾¿ÍÝþâ ;4Á�½FT�¾¿ÍÝþâ ;4Á�½FT�¾¿�Ýþâ

;GÂ$ÃÄT�¿� ;GÂ$ÃÄT�¿� ;GÂ$ÃÄT�¿� ;GÂ$ÃÄT�¿�

ÅÆ�ÇÈÉiÊ ���VË G�NdÌü
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�� �� �� �� �� �� ��

��À

áÑÖ×ØÐØÎÞ�ÙÎÞ
Ç�ÛÙÐÒÛÝÞåØâØÙÐé�Þ
ÕÖâ×Ò×Û×Ø�á�ÇåÕÔ����

&

áÑÖ×ØÐØÎÞ�ÙÎÞ
Ç�ÛÙÐÒÛÝÞåØâØÙÐé�Þ
ÕÖâ×Ò×Û×Ø�á�ÇåÕÔ����

&

ÓÛÜâØÙÞ����&

�Ù×ÒÑÖÙÚÞ
ëéØÙÖÑßÐÙè�ÎÞ

àØÖ×ÐØ�ÓÑÛ×�ÙÝè×ÑÖ
���&

�Ù×ÒÑÖÙÚÞ
ëéØÙÖÑßÐÙè�ÎÞ

àØÖ×ÐØ�ÓÑÛ×�ÙÝè×ÑÖ�
��&

�ÚÛØêÒÖ åÑÜÑ×ÒéâÞ
àÑÐèÑÐÙ×ÒÑÖ����&

áÕäÞÇÈÉÞãÙÜÑÐÙ×ÑÐÎ
����&

��
Dorado(CTD

configu.)
Dorado(Mapping

AUV configu.)
Autosub �����

Geosub Configu.&

Autosub �����
Standard 
Configu.Ó
2007.1&

Autosub-2�
Original  
Configu.&

OdysseyIII�
Caribou

Configu.&

Odyssey IV 
Standard 
configu.

DH ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ��H�äÑÐèØÏÑÔ ïðH�×ØÙÏÐÑèÔ
Ö�$%H�ëèØÖÞ
âèÙéØÞêÐÙÝØÔ

'(�
�ã�ñ��Ô

�¾��Ý�¿¾��Ý�¿¾��Ý �¾��Ý�¿¾��Ý�¿¾��Ý �¾º�Ý�¿¾ÍÝ�¿¾ÍÝ �¾�Ý�¿¾ÍÝ�¿¾ÍÝ �¾ºÝ�¿¾ÍÝ�¿¾ÍÝ
�¾�Ý�¿¾�ºÝ�¿¾�º

Ý
�¾�Ý��¾�Ý��¾�Ý

�D��
Ç�Ó�ÇéÐÎÚÑÖÒ×ÐÒÚØ
�Û×ÙÏÒØÖØÞÓ×ÎÐØÖØÔ

Ç�Ó � � àÙÐÜÑÖÞüÒÜØÐ ���� �

£�¤Ô �¿¿öß ���¥¦ ��¿¿öß �¿¿¿öß ��¿¿öß �¿¿öß ��¿öß

;4EF �¿¿¿Ý ��¿¿� �¿¿¿Ý �¿¿¿Ý ��¿¿Ý �¿¿¿Ý�ÝÙçÞ��¿¿ÝÔ �¿¿¿Ý

§ê¨© $ $ $ $ $ $ �

Q§ªÀ© � � � � o� o� �

«¬u® $ $ [å $ $ [å [å

_¯°± ��
º¾�

�¿
��¿ �

�¿�¾� ��� �¿

¡R¢� �µ¤Ô �u�� ²$z!!$ÍP� ³m]¼ ³m]¼ ³m]¼ ³m]¼

�V:5P� �u��

�VP� ops*P�

f(�Õ(
P�

¹��*B% *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��& *Õ*+$T��&

�ëüý � �ëüý � �ëüý � �ëüý � �ëüý � �ëüý � �ëüý �

»�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏTo� »�Ë
ÏT� »�Ë
ÏT� »�Ë
ÏT�

¼�½FT�¾��Ýþâ ¼�½FT�¾��Ýþâ ¼�½FT�Ýþâ ¼�½FT�Ýþâ ¼�½FT�¾�Ýþâ ¼�½FT�¾��Ýþâ

;4Á�½FT�¾¿�Ýþâ;4Á�½FT�¾¿�Ýþâ ;4Á�½FT�Ýþâ ;4Á�½FT�Ýþâ
;4Á�½FT
�¾ºÝþâ

;4Á�½FT
�¾¿�Ýþâ

;4Á�½FT
�¾�Ýþâ

;GÂ$ÃÄT�¿� ;GÂ$ÃÄT�¿�
;4Â$½FT�¾��þ
;GÂ$ÃÄT ��Ý

;4Â$�FT
�¾��þâ�;GÂ$Ã

ÄT ��Ý
;GÂ$ÃÄT�¿Ý

ÅÆ�ÇÈÉiÊ ���VË G�NdÌü
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�º �Í �¿ �� �� �� ��

��À
�ØÖÖâÎÚ�ÙÖÒÙÞÓ×Ù×ØÞ
ÈÖÒ�ØÐâÒ×ÎÞÇèèÚÒØÏÞ
åØâØÙÐé��ÈÓÇÔ

ÓéÐÒèèâÞÕÖâ×Ò×Û×Ø×ÒÑÖ
ÑêÞ

ëéØÙÖÑßÐÙè�Î�ÈÓÇÔ

ÓèÙéØÞÙÖÏÞ�Ù�ÙÚÞ
ñÙÐêÙÐØÞÓÎâ×ØÝâÞ
àÑÝÝÙÖÏ�ÈÓÇÔ

áÕäÞÇÈÉÞãÙÜÑÐÙ×ÑÐÎ
����&

�Ù�ÙÚÞÈÖÏØÐâØÙÞ
ñÙÐêÙÐØÞàØÖ×ØÐÞ
�Ò�ÒâÒÑÖÞ

�ØîèÑÐ×�ÈÓÇÔ

�ØÖÖâÎÚ�ÙÖÒÙÞÓ×Ù×ØÞ
ÈÖÒ�ØÐâÒ×ÎÞÇèèÚÒØÏÞ
åØâØÙÐé��ÈÓÇÔ

ñØÜÜÞåØâØÙÐé�Þ
àÑÐèÑÐÙ×ÒÑÖ�ÈÓÇÔ

��
Seahorse(Seaho
rse II cofigu.)

Spray(Standar
d configu.)

ÇÏ�ÙÖéØÏÞ
ÈÖÝÙÖÖØÏÞÓØÙÐé�Þ
ÓÎâ×ØÝ�ÑÐÒßÒÖÙÚ
éÑÖêÒßÛ¾Ô

OdysseyIId
Configu.

MANTA Test 
Vehicle(prototy

pe configu.)

Seahorse(Seah
orse I configu.)

ÓÚÑîéÛÝ �ÚØé×ÐÒéÞ
òÚÒÏØÐ��öÝÞéÑÖêÒßÛ¾Ô

DH ��H�äÑÐèØÏÑÔ
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KONGSBERGKx���

� HUGIN1000 Q H���v�Í(AUV)
� HiSAS1030 !"H�üv#-.$
� EM3002 �®4 !"#$%��¤El\
� TOPAS PS120 fÕ�ÍË�� 'zvÍ%t��Ö{(Õ$
� HiPAP500 ��¤[l\
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• £�¤Ô: 550 + kg
• Ce:   4.5 meters
• |Ä:  0.75 meters
• ½F:   2-6 knots
• $%EF:  1000 meters
• �&:  15 kWh '��

(%Ë"�$%¤�D

• _¯°±: 16-24°±,
½F§ø¤/)ß

HUGIN 1000 ¡*�
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HUGIN

��Ë²$�	
§Ö%$!)ý

i�½�p�§s*�

�V89

��+,
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HiSAS 1030 
�ÇÈÉ !"HSAS

• HUGIN 1000 AUV�Ð-/.m

HISAS ( /-)
32 x 4 =  128 RX-",
�!
16 x 2 =    32 TRx-",
�!
=             160 ",
�!
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 !"-�*0�ÍSAS

• 0å1½'zv#��/�üv#äÇ2çDb½�`n

• 'zv#3/i��(�$�äÚüçD�`n

• 4C]ÇÈÉî�50Ò(6½Ê78*Í)�;Ó;9�:;îdeçD�`n
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S P E C I F I C A T I O N S

Towfish Model 272-T 272-TD

Frequency 100 kHz -105 10 kHz 100 kHz - 105 10 kHz
500 kHz* - 390 20 kHz

Horizontal Beam Width 100 kHz - 1.2 (3dB points) 100 kHz - 1.2 (3dB points)
500 kHz* - 0.5 (3dB points)

Operation Depth (Maximum) 1000 meters

Operating Range (Maximum) 100 kHz - 500 meter swath 100 kHz - 500 meter swath
500 kHz* - 200 meter swath

Tow Cable Length (Maximum) 600 meters

Tow Cable Type 7 conductor

Towfish Diameter 11.4 cm. (4.5")

Towfish Length 140 cm. (55")

Towing Speed (Operational) 3 - 5 knots

Weight (in air) 25 kg (55 lbs.)

Weight (in sea water) 12 kg (26 lbs.)

Options USBL Acoustic Tracking System

*Note: Actual Operating Frequency is 390 kHz. +/- 20 kHz

• High speed high-resolution side scan sonar
(up to 16 knots)

• 300 meter swath  (410 kHz) or 500 meter swath 
(270 kHz) 

• AUV, ROV

• Up to 6000 meter water depth
• Any two side scan sonar frequencies: 
75, 120, 410 kHz
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Depth Range Transducer Depth
  (below transducer) (pressurized)

200 kHz and\or 400 kHz 200 to 600m 400m(standard) to  
6000m(option)

 130°

12 or 24 kHz
 (nominal w/ dual freq. option) 

200 to 15000m Surface RM.   150°

120, 1,500 and
3,000 meters

100 kHz 600 meters 100 meters 7.4x water depth
200 kHz 400 meters 100 meters 3.5x water depth
455 kHz 120 meters 600 and 1,500 meters 3.5x water depth

12 and/or 24 kHz 12,000 meters 100 meters 5x water depth
50 kHz 3000 meters 100 meters Greater than 4x

water depth
455 kHz 140 meters 350 & 500 meters 2x to 4x water

depth
455 kHz 140 meters 350 & 500 meters 3.5x water depth

SeaBat
Model  

  Frequency    Swath Coverage 
 

240 kHz 300 meters 7.4x water depth

Model Frequency Min/max
depths*)

Max swath
width

Number of
beams

300 kHz 0.5/150 m 10xD/250 m 508

300 kHz 0.5/150 m 4xD/200 m 254

300 kHz 0.5/150 m 4xD/200 m 127

300 kHz 0.5/150 m 10xD/250 m 254

200 kHz 1/250 m 3.6xD/300 m 111

200 kHz 1/250 m 7.5xD300 m 111

95 kHz 2/600 m 7.5xD1000 m 111

95 kHz 2/1000 m 7.5xD1250 m 111

70-100 kHz 3/600 m 5.5xD1000 m 200

70-100 kHz 3/1000 m 5.5xD1200 m 200-800

70-100 kHz 3/2000 m 5.5xD1200 m 200-800

30 kHz 5/5000 m 5.5xD/5000 m 135

12 kHz 50/11000 m 6xD/25 km 191

12 kHz 10/11000 m 10xD/250 m 121

Model Frequency Min/max
depths*)

Max swath
width

Number of
beams

EM 1295 12 & 95 kHz 2 - 12000 m 7.5xD/20000 m 191 & 111

EM 3300 30 & 300 kHz 0.5 - 5000 m 5.5xD/5000 m 127 & 135

EM 3095 30 & 95 kHz 2 - 5000 m 7.5xD/5000 m 135 & 111

EM 1230 12 & 30 kHz 5 - 11000 m 6xD/25km 135 & 191

Model Frequency Min/max
depths*)

Max swath
width

Number of
beams

EM 1239 12, 30 & 7.5xD/

95 kHz 20000 m

2 - 12000 m 191, 111 &
111

System Frequency  Beams Fanwidth Max. Depth

180 kHz 126 153°      300 m

180 kHz 126 153°      600 m

50 kHz 126 153°   1.500 m

50 kHz 126 153°   3.000 m

180/50 kHz 126 153°   1.500 m

180/50 kHz 126 153°   3.000 m

20 kHz 151 150°   8.000 m

12 kHz 205 150° 11.000 m

“ ”
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10Hz – 40kHz
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UDT Europe 2006
3C3 3C3

4C2

4C2
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UDT Europe 2006

4C3

4

UDT Europe 2006

11C1
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UDT Europe 2006

11C3
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UDT Europe 2006

11C3

7

UDT Europe 2006

12A1

8

UDT Europe 2006

12D2

9

3B2

UDT Pacific 2006

GUI : Graphic User Interface ??

10

3B2

UDT Pacific 2006

11

9C1

UDT Pacific 2006
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UDT Pacific 2006

Fig. 5. SAS image of a scene from Horten 
harbour, Norway. AUV depth 2 m, altitude 
10 m. Top: Full scene, range 5-100 m. 
Bottom: Three 10x10-m contact images; 
left: A tyre (diameter 65 cm) at 45 m range, 
centre: Debris at 60 m range, right: 
A Manta-shaped exercise mine at 85 m range. 

9C1

13

UDT Pacific 2006

9C1

14

10C3

UDT Pacific 2006

15

6A1 UDT Europe 2007

Figure 4; REMUS image of a cylindrical 
target at a range of 10m

Figure 5; REMUS image of a half buried 
Cylindrical  target at a range of 11m

Figure 6; REMUS image of a half buried 
Cylindrical  (endfire) target at a range of 14m

Figure 7; REMUS image of a cylindrical 
target at a range of 20m (with zoomed inset)16

6A1 UDT Europe 2007

17

6A2 UDT Europe 2007

18
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UDT Europe 20076A2

19

7C2

UDT Europe 2007

20

7C3
UDT Europe 2007

Fig. 1 AUV-based SAS system developed by Thales Underwater 
Systems according to a high level SAS design provided by NURC. 
The SAS is the central mid-section with black acoustically 
transparent windows. The vehicle is a Bluefin 21 of length 3.5 m 
which is shown deployed from the NURC coastal research vessel 
Leonardo in Marina di Carrara area, June 2006.

21

9A2

UDT Europe 2007

LCS : Littoral Combat Ship 

22

9D2
UDT Europe 2007

23

11A3
UDT Europe 2007
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12D3

UDT Europe 2007

25

P 3

UDT Europe 2007
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UDT Europe 2007

P 11
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8B1

UDT Europe 2008

HISAS 1030 Kongsberg

28

8B3 UDT Europe 2008SSS

MLO : mine like object 29

11B1 UDT Europe 2008

30
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UDT Europe 2008
P 8Bottom Mapping
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