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Abstract. Recently, the number of incidents that suspicious person boards from 
a small boat to a boarding ship has increased. In case of a large ship, the 
number of crew is especially a few against the size of the ship. Under the 
circumstances, we need a method to easily grasp the state not only monitoring 
in the bridge but also inspecting inboard and taking a rest. 
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1   Introduction 

A navigator observes the movement of other ship by the naked eye and by using radar 
equipment’s information when own ship is close to other one. Then, the navigator 
observes the movement of other ship by using the information of AIS (Automatic 
Identification System) when own ship is far from other one. 

However, it is difficult to find a small ship which doesn't install AIS by using 
radar at nighttime. Especially, it is difficult to set the radar. When the sensitivity is 
strong, the wave influences the setting of radar. On the other hand, when the 
sensitivity is not strong, a small boat cannot be found. As a method for maritime 
surveillance, it has been proposed to use a night vision camera and a thermal 
infrared camera. By using them, guardians can almost find their objects in the 
bridge. 

In this approach, there is a problem of oversight, because the location and the 
guardian which check the video are determined. Therefore, we propose an 
information display system that can watch how the patrol boats move. We just control 
about 10-inch touch screen PDAs, we can arbitrarily display thermal imaging camera 
images, infrared images and radar images as we want. 
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2   Our System Design 

So that the ship shakes in its way, it is difficult to grasp the situation only by a real-
time image. Moreover, the camera stabilizer cannot be put up to all cameras. The 
technique is needed for displaying the existence of the approaching objects, even if 
there is a shake of the ship. In such an environment, the accuracy of the automatic 
recognition is not high. The judgment by man is far better than the automatic 
recognition. 

Then, we propose the technique for displaying the existence of the approaching 
objects. For example, we extract information from the time-line images taken with 
each camera, generate corrected image at a fixed time and present them. The image 
that collected this information is called “a gathering image [1][2]”. The gathering 
image is generated by counting the amount of the change in a space of a fixed time 
and by gathering the large amount of the changes. Showing visualized data that 
compressed the time-line image data to be able to instantaneously judge makes it 
possible that a guardian’s load reduction and the recognition time. 

Image sequence to gathered time will depend on the distance between the object 
and frame rate. If the object is hidden from the camera's frame due to the large 
shaking vessel, a discrete track appears that the object is moving. However, because 
these waves have different movements, it should be readily apparent to monitor. Also, 
when capturing environment (e.g. at night) you need to select the appropriate 
equipment. Therefore, the image displayed is selected according to the situation.  

The display image is divided into the following two.  

− Night: The image that combines thermal imaging cameras and radar images.  
− Rain: The image combines infrared images and radar images.  

Using a combination images are gathered images. Gathered images are generated 
from captured images at a specific time interval. That one of a typical surveillance 
camera generated from the one hour, 10 minutes, and one minute’s information. Real-
time processing is so difficult. In this case, gathered time is set to a short interval time 
(e.g. 30 seconds).  

In this paper, we report the status of fact, when we set the ship. 

3   Experiments 

We experimented with assuming suspicious person on board at night. The ship 
anchored 10 miles from land, are captured in a small boat near the radar. Figure 1 is a 
block diagram of the experimental environment. The radar images are the data from 
Automatic Radar Plotting Aids (ARPA). For safety reasons, ARPA can only be 
provided from the data. Camera control PC is networked. The mobile terminal 
connects to the control PC using wireless LAN.  
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Fig. 1. The block diagram and layout of the system shows. ARPA has made use of the 
equipment used in practice. A navigation training ship for the experiment using a wired 
network, wireless network has been installed. ARPA display screen, Infrared & Daylight 
camera screen, Thermal camera image showing the top of the screen. 

4   Result  

We experimented with assuming suspicious person on board at night. The ship 
anchored 10 miles from land, are captured in a small boat near the radar. It put the 
case that a suspicious person on board the ship from the stern. In this experiment, IP 
cameras (thermal imaging, infrared imaging) were used. Radar image, thermal 
imaging, infrared images at night and the gathered images are shown in Fig.2. The 
two synthetic images (thermal and radar, infrared and radar) were compared. Small 
boat tracks extraction in radar images alone was difficult. The reason is that it is 
necessary only to produce images of the radar image to match the aggregate speed of 
the radar. However, it became possible to easily recognize images by combining the 
aggregate. The operation of small touch screen mobile device configuration change 
was difficult. Checking images of the ship is enough while it was moving. 
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Fig. 2. Left: Display screen showing an Internet browser. ARPA Image (top left).Enlarge image 
the camera direction (top right). Infrared camera's live image (bottom left).Thermal camera's 
live image (bottom right). Right: Thermal camera image. The gathered image for 30 seconds. 
The gathered image for 30 seconds when there was no change. Infrared camera images. The 
gathered image for 30 seconds. The gathered image for 30 seconds when there was no change. 

5   Conclusion 

In this paper, we proposed a method to visualize the information in a variety of vessel 
operation (boarding of suspicious accident). Close object’s presence shows in the 
gathered images that moving object’s track can be easily understood. Gathered 
images of the proposed method are created with gatherers information on a certain 
time interval after extracting information from an image change in each camera.  

This approach can also support the oversight accident. In this experiment, we could 
not due to the small number of surveillance cameras in one direction only. Next, we 
installed cameras on both sides, we will be observing the track of a small boat 
meandering. 

References 

1. Hirakawa, M., Uchida, K., Yoshitaka, A.: Content-Based Video Retrieval using Mosaic 
Images. In: Proceedings of 2002 International Symposium on Cyber Worlds: Theory and 
Practices, pp. 161–167 (2002) 

2. Akutsu, W., Furuya, T., Miyamura, H.N., Saito, T.: Hierarchical Image Gathering 
Technique for Browsing Surveillance Camera Images. In: Smith, M.J., Salvendy, G. (eds.) 
HCII 2007. LNCS, vol. 4557, pp. 383–390. Springer, Heidelberg (2007) 

 


	Design and Development of Information Display Systems for Monitoring Overboard
	Introduction
	Our System Design
	Experiments
	Result
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




