
Field Experiments of Underwater Image
Transmission for AUV

著者 Yasukawa Shinsuke, Nishida Yuya, Ahn 
Jonghyun, Sonoda  Takashi, Yanagise  Kentaro,
Watanabe  Keisuke, Ishii Kazuo

journal or
publication title

Proceedings of International Conference on
Artificial Life & Robotics (ICAROB2020)

volume 25
page range 171-174
year 2020-01-13
URL http://hdl.handle.net/10228/00008218

doi: https://doi.org/10.5954/ICAROB.2020.OS23-2



 

© The 2020 International Conference on Artificial Life and Robotics (ICAROB2020), Jan. 13-16, B-Con Plaza, Beppu, Oita, Japan 

FLHOG E[SHULPHQWV RI 8QGHUZDWHU IPDJH TUDQVPLVVLRQ IRU A89 

SKLQVXNH <DVXNDZD 
Dept. of Intelligence Systems, Kyushu Institute of Technology, 

2-4 Hibikino, Wakamatsu, Kitakyushu, Fukuoka, 808-0196, Japan 
E-mail: s-yasukawa@brain.kyutech.ac.jp 

<X\D NLVKLGD 
Dept. of Intelligence Systems, Kyushu Institute of Technology, 

2-4 Hibikino, Wakamatsu, Kitakyushu, Fukuoka, 808-0196, Japan 
E-mail: ynishida@lsse.kyutech.ac.jp 

-RQJK\XQ AKQ 
Department of Intelligent Mechanical Engineering, Hiroshima Institute of Technology, 

2-1-1 Miyake,Saeki-ku, Hiroshima, 731-5193, Japan 
E-mail: j.ahn.h2@it-hiroshima.ac.jp 

TDNDVKL SRQRGD 
Dept. of Integrated Systems Engineering, Nishinippon Institute of Technology, 

1-11 Aratsu, Kanda, Miyako, Fukuoka, 800-0344, Japan 
E-mail: sonoda@nishitech.ac.jp 

.HQWDUR <DQDJLVH 
Dept. of Intelligence Systems, Kyushu Institute of Technology, 

2-4 Hibikino, Wakamatsu, Kitakyushu, Fukuoka, 808-0196, Japan  
E-mail: yanagise.kentaro953@mail.kyutech.jp 

.HLVXNH :DWDQDEH 
Dept. of Navigation and Ocean Engineering, Tokai University, 
3-20-1 Orido Shimizuku, Shizuoka, Shizuoka, 424-0902, Japan 

E-mail: keisukejapan@gmail.com 
.D]XR IVKLL 

Dept. of Intelligence Systems, Kyushu Institute of Technology, 
2-4 Hibikino, Wakamatsu, Kitakyushu, Fukuoka, 808-0196, Japan 

E-mail: ishii@brain.kyutech.ac.jp 

AEVWUDFW 

,Q RUGHU WR LPSURYH WKH HIILFLHQF\ RI WKH VHDIORRU VXUYH\� LW LV QHFHVVDU\ IRU $89 WR UHSRUW WKH VWDWH RI WKH VHDIORRU WR 
WKH RSHUDWRUV RQ ERDUG UHDVRQDEO\� :H KDYH EHHQ GHYHORSLQJ VHDIORRU LPDJH VHOHFWLRQ DQG LPDJH FRPSUHVVLRQ 
WHFKQRORJ\ IRU WKH VHDIORRU LPDJH WUDQVPLVVLRQ XVLQJ WKH XQGHUZDWHU DFRXVWLF FRPPXQLFDWLRQ GHYLFH� ,Q WKLV SDSHU� 
ZH UHSRUW WKH UHVXOWV RI XQGHUZDWHU LPDJH VHOHFWLRQ DQG WUDQVPLVVLRQ LQ ELRORJLFDO VDPSOLQJ H[SHULPHQWV FRQGXFWHG 
LQ 1RYHPEHU ���� RII WKH FRDVW RI 6XUXJD�ED\� 6KL]XRND� -DSDQ� 

Keywords� XQGHUZDWHU LPDJH SURFHVVLQJ� VDPSOLQJ�$89� LPDJH VHOHFWLRQ� ILHOG URERW� VHDIORRU VXUYH\� 

��� IQWURGXFWLRQ 

P WKH YLHZSRLQW RI PDULQH ELRGLYHUVLW\ FRQVHUYDWLRQ� LW LV 
LPSRUWDQW WR LPSURYH PDULQH VXUYH\ WHFKQLTXHV� 
$XWRQRPRXV 8QGHUZDWHU 9HKLFOH �$89� KDV HQRXJK 
DGYDQWDJH LQ WKH WDVN RI REVHUYLQJ D ZLGH UDQJH DUHD >��
�@� KRZHYHU� LW LV GLIILFXOW WR DFKLHYH D WDVN WKDW UHTXLUHV 
KLJK DGDSWDELOLW\ DQG UHFRJQLWLRQ VXFK DV ELRORJLFDO 
VDPSOLQJ� ,Q RUGHU WR LPSURYH WKH HIILFLHQF\ RI WKH VXUYH\�  

 
LW LV QHFHVVDU\ IRU $89 WR UHSRUW WKH VWDWH RI WKH VHDIORRU 
WR WKH RSHUDWRUV RQ ERDUG UHDVRQDEO\ DQG LQ UHDO WLPH� ,Q 
RUGHU WR UHDOL]H VXFK QHZ VHDIORRU REVHUYDWLRQ� WKH 
VHDIORRU LPDJH WUDQVPLVVLRQ XVLQJ WKH XQGHUZDWHU 
DFRXVWLF FRPPXQLFDWLRQ GHYLFH LV WKH RQH RI WKH VROXWLRQV� 
:H KDYH EHHQ GHYHORSLQJ VHDIORRU LPDJH VHOHFWLRQ DQG 
LPDJH FRPSUHVVLRQ WHFKQRORJ\ IRU DFRXVWLF WUDQVPLVVLRQ 
>�� �@� ,Q WKLV SDSHU� ZH UHSRUW WKH UHVXOWV RI XQGHUZDWHU 
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LPDJH VHOHFWLRQ DQG WUDQVPLVVLRQ LQ ELRORJLFDO VDPSOLQJ 
H[SHULPHQWV FRQGXFWHG LQ 1RYHPEHU ���� RII WKH FRDVW 
RI 6XUXJD�ED\� 6KL]XRND� -DSDQ� 

2�� 0LVVLRQ DQG XQGHUZDWHU LPDJH WUDQVPLVVLRQ 

$Q RXWOLQH RI WKH PLVVLRQ IRU VDPSOLQJ %HQWKRV DUH 
GHVFULEHG� 0LVVLRQV RI VDPSOLQJ�$89 DUH PDLQO\ 
GLYLGHG LQWR WKH REVHUYDWLRQ SKDVH� UHWXUQ SKDVH� WUDFNLQJ 
SKDVH� DQG VDPSOLQJ SKDVH� 6DPSOLQJ�$89 RSHUDWHV LQ 
GLIIHUHQW PRGHV LQ HDFK SKDVH� 6DPSOLQJ�$89 
FRPSULVHG RI D VXFWLRQ GHYLFH� D YLVLRQ V\VWHP� DQ 
DFRXVWLF FRPPXQLFDWLRQ V\VWHP IRU LPDJH WUDQVPLVVLRQ� 
DQG D KRYHULQJ�W\SH $89 �7XQD�VDQG��>�@� ,Q 
REVHUYDWLRQ PRGH� WKH VDPSOLQJ�$89 PRYHV ZKLOH 
PDLQWDLQLQJ D FRQVWDQW DOWLWXGH� ,W SKRWRJUDSKV WKH 
VHDIORRU ZLWK D GRZQZDUG FDPHUD� 7KH YLVLRQ V\VWHP 
VHOHFWV DQ LPDJH ZLWK DQ LQWHUHVWLQJ REMHFW DQG 
FRPSUHVVHV WKH LPDJH� 7KH FRPSUHVVHG LPDJH LV 
WUDQVPLWWHG WR WKH VKLS XVLQJ WKH DFRXVWLF FRPPXQLFDWLRQ 
V\VWHP �VHH >�� �@ IRU GHWDLOV�� ,Q WKH UHWXUQ PRGH� WKH 
RSHUDWRU RQ WKH VKLS VSHFLILHV WKH VHOHFWHG LPDJH 
LQFOXGLQJ WKH VDPSOLQJ WDUJHW� 7KH URERW PRYHV WR WKH 
ORFDWLRQ ZKHUH WKH VHOHFWHG LPDJH ZDV WDNHQ� ,Q WKH 
VDPSOLQJ PRGH� WKH URERW SHUIRUPV LPDJH�EDVHG REMHFW 
WUDFNLQJ DQG VDPSOLQJ RI DQ LQWHUHVWLQJ REMHFW� 

��� FLHOG E[SHULPHQWV DQG UHVXOWV 

:H FRQGXFWHG ELRORJLFDO VDPSOLQJ H[SHULPHQWV LQ 
1RYHPEHU ���� RII WKH FRDVW RI 6XUXJD�ED\� 6KL]XRND�  

 
)LJ� � 5HVXOWV RI WKH ILUVW GLYH �D� 5RERW WUDMHFWRU\ DQG LPDJH 
FDSWXULQJ SRVLWLRQ �E� VHOHFWHG LPDJHV �F� UHFHLYHG LPDJHV� 

 
)LJ� � 6HOHFWHG LPDJHV QRW UHFHLYHG RQ ERDUG �ILUVW GLYH�� 
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-DSDQ� ,Q WKLV SDSHU� ZH UHSRUW WKH UHVXOWV RI LPDJH 
VHOHFWLRQ DQG DFRXVWLF FRPPXQLFDWLRQ RI WKUHH WULDOV� )LJ� 
� VKRZV WKH UHVXOW RI WKH ILUVW GLYH� $ WRWDO RI �� LPDJHV 
RI LQWHUHVW ZHUH DFTXLUHG� $W WKH ILUVW GLYH SRLQW� WKH URERW 
FDSWXUHG YDULRXV XQGHUZDWHU REMHFWV� +RZHYHU� IHZ 
VHOHFWHG LPDJHV ZHUH UHFHLYHG RQ ERDUG WKH VKLS �)LJ� ��� 
$W WKH VHFRQG GLYH SRLQW� WKH URERW VKRW WKH FUHDWXUHV RQ 
WKH VHDIORRU DV VKRZQ LQ )LJ� ��  0DQ\ RI WKH UHFHLYHG 
LPDJHV VHOHFWHG PDULQH VQRZ �WKH PLGGOH LPDJH LQ )LJ� 
��� EXW UHFHLYHG LPDJHV RI PDULQH FUHDWXUH �7KH ERWWRP 
LPDJH LQ )LJ� ��� ,Q WKLV GLYH� WKH URERW ZDV DEOH WR 
DWWHPSW ELRORJLFDO VDPSOLQJ� ,Q WKH WKLUG GLYH� PDQ\ 
LPDJHV VHOHFWHG PDULQH VQRZ PRUH �)LJ� ��� 7KH URERW 
DOVR VHOHFWHG FUHDWXUHV �)LJ� ��� EXW QR FDSWXUHG LPDJHV 
RI WKH FUHDWXUHV ZHUH UHFHLYHG RQ ERDUG�  

)LJ� ��  5HVXOWV RI WKH VHFRQG GLYH �D� 5RERW WUDMHFWRU\ DQG 
LPDJH FDSWXULQJ SRVLWLRQ �E� VHOHFWHG LPDJHV �F� UHFHLYHG 
LPDJHV� 

)LJ� ��  5HVXOWV RI WKH WKLUG GLYH �D� 5RERW WUDMHFWRU\ DQG LPDJH 
FDSWXULQJ SRVLWLRQ �E� VHOHFWHG LPDJHV �F� UHFHLYHG LPDJHV� 

 

 

 

 

 

)LJ� ��  6HOHFWHG LPDJHV QRW UHFHLYHG RQ ERDUG �WKLUG GLYH�� 
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��� CRQFOXVLRQ 

:H UHSRUWHG RQ WKUHH ILHOG H[SHULPHQWV LQ 6KL]XRND LQ 
1RYHPEHU ����� 8QGHUZDWHU FUHDWXUHV ZHUH VHOHFWHG E\ 
WKH YLVLRQ V\VWHP� EXW PDULQH VQRZ ZDV RIWHQ VHOHFWHG� ,W 
LV GLIILFXOW WR GLVWLQJXLVK EHWZHHQ PDULQH VQRZ DQG OLYLQJ 
WKLQJV E\ WKH LPDJH VHOHFWLRQ DOJRULWKP XVLQJ YLVXDO 
DWWHQWLRQ EDVHG RQ WKH FRQYHQWLRQDO ERWWRP�XS DSSURDFK� 
7KHUHIRUH� DV D IXWXUH ZRUN� ZH ZLOO GHYHORS DQ LPDJH 
VHOHFWLRQ DOJRULWKP WKDW DGGV D WRS�GRZQ HOHPHQW� 
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