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Abstract—Many people have their own camera or recording
devices such as cellar phones and digital cameras. When there
is a big event, a lot of pictures and movies are taken from
various places at the same time. People want to record events
with their digital devices as a memory or remembrance. We have
some services to share these photos and movies, however, there
is no viewer suitable to summarize and integrate these photos
and movies for one event. Especially, when one event does not
occur at one place but occur in a large area, it is difficult to
visualize them. In this paper, we propose a novel viewer which
enable people to see various experiences occurred at the same time.
The viewer provides us three-dimensional view which includes
space axis and time axis. We selected an event that occur in a
large area, ”the Last Run of the Express Noto”. The Express
Noto is a train that runs from Tokyo to Kanazawa in Japan
and takes about 7 hours. There is the last run event of the
Express Noto in March, 2010. We recorded the event various
kinds of recording methods, e.g., a digital camera, an portable
movie camera, a voice recorder, tweets at “Twitter” with more
than 10 people. Then we apply our data to our viewer that
can visualize them three-dimensionally for easy understanding the
expanse of simultaneous experience information. For evaluation
of our system, we demonstrated this system at “The Railway
Museum” in Japan, and find out usefulness which it’s used at
museum.

I. INTRODUCTION

When a historical event occurs, many people record the event

with their diary, their camera, and so on. They can record photos

with GPS information using their cellular phone easily. Thus

the data for the event are collected a lot. However, these data

are for personal usage and from one point of view based on

one person’s experience. Actually there are large number of

experiences generated at the same time. We focused on utilize

these data that is impossible to experience them at the real time.

Our concept of this study is to integrate these data as a novel

viewer.

To record our daily life not an event is called ”life log”.

In terms of lifelog, various kinds of logging tools have been

developed, and their performances are progressed rapidly. For

example, VICON REVUE [1] is a life-log device to take

pictures every 30 seconds. In addition, some researches have

studied searching and reading these life log data efficiently [2].

They study how to utilize these life log data, however, their

systems in most of them are targeted for only one person.

In terms of photos, there are large number of photos and

have shared via internet photo sharing services, like flickr [3].

Some researches uses these photos to reconstruct 3D world

and provide us to explore photo collections based on geometry

information. Photo tourism computes each photo’s viewpoint,

reconstructs 3D world, and provides an interactive viewer to

move seamlessly between photos [4]. This system enables a

user to experience scenic or historic locations whenever the

user likes. Data used in this system are only photos, thus it can

only reconstruct objects not sounds, atmospheres.

When we want to record an event, the event consists visually,

auditory, semantics and so on. In addition, there are a lot

of subjective viewpoints. Thus we focus on collecting multi

person’s logs for one event and integrating them as a viewer.

In this study, we propose a novel viewer to experience an

event from multi viewpoints. We selected ”The Last Run of the

Express Noto” as the event to record, which was a social event

in Japan. We used various kinds of logging tools, and recorded

the event at multi side by about 10 persons. We developed

the system based on our previous system named VTM (Virtual

Time Machine), that proves us to browse multi data in 3D world

[5] [6]. Our system utilizes and integrates various kinds of data
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Fig. 1. The Express Noto

and many people’s data, and a user can re-experience the event

at new viewpoints.

II. VISUALIZATION

We thought that there are five main methods to record an

event: photographs, movies, sounds, location information and

people’s opoinions. When we visualize these various data, we

need to pay attention to four elements: space scale, time scale,

integration and UI (User Interface). In case of “The Last Run

of the Express Noto”, an area we record is too large so that

we need express it in large space. Time scale is also essential

because the train runs for about six hours. In order to see multi

users’ logs easily, we had better visualize these data on a same

view. To achieve it, we make various data abstract as points.

Needless to say, a user can see thumbnails and replay the data.

We must pay attention to UI since our visualization is developed

as an interactive software. A user can control a view, time,

etc. easily using a touch panel. Thus we develop a system that

visualize these five data in 3D world.

III. MULTI SIDED RECORDING

The express Noto (Fig. 1), a train in Japan, have run between

the Ueno station, Tokyo and the Kanazawa station, Kanazawa,

517.4 km since 1975. The express Noto ran last as a liner

and became a special train at March 12, 2010, because a train

diagram was changed the next day. For this event, “the Last

Run of the Express Noto”, a regular run of a bonnet train

disappeared. About 3000 people went to see the event on the

day. We decided to record the event which was only in history.

We recorded movies, photos, sounds, positions, and tweets

in “Twitter”. We used various kinds of logging tools such

that Fig. 3. They are “LadyBug” [7], “iPod nano”, a digital

camera, a digital video camera, a voice recorder and a GPS

recorder from left. For recording movies, we used LadyBug,

iPod nano, and digital video cameras. LadyBug can record a

high quality panorama movie. iPod nano can record a movie

from the user’s viewpoint. We used digital cameras to take

photos, voice recorders to record sounds, GPS loggers to record

positions. We developed a system which records tweets related

to the last run of express Noto automatically, and recorded

Fig. 2. Recording Plan

Fig. 3. Logging Tools

them from February 15 to March 15. In addition, one of us

drew comics about the event, and we used them as data.

We fell into four groups to record the event totally and at

multi side. Four groups are A group (the Ueno station), B group

(the Kanazawa station), C group (Ueno to Kanazawa), and D

group (Kanazawa to Ueno) (Fig. 2). A group stayed at the Ueno

station and recorded movies using LadyBug and digital video

cameras, photos, and sounds. B group recorded the same data

as A group at the Kanazawa station. C and D group took the

express Noto and recorded data in a car . They recorded iPod

nano movies, photos, sounds, positions, and tweeted tweets

including GPS data. And at our laboratory’s server PC recorded

large number of tweets automatically.

We rehaersed the recording on March 10 and 11, and

researched best positions to record. On March 12, we succeeded

in recording “the Last Run of the Express Noto”. We recorded

about 6 hours panorama movies, 28 hours iPod nano movies,

10 hours digital videos, 2000 photos, 60 hours sounds, 14 hours

GPS data each one second, and 7000 tweets.

IV. ANALYZING DATA

Large number of data we recorded were separate and difficult

to operate, so we needed to analyze them. Most of them were

unrelated or insufficient for using our system.
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Fig. 4. VTM Noto

Fig. 5. Coordinates Fig. 6. Emphasis on Data

A. Adding Position Data

First, we added position data to movies, photos, and sounds.

GPS loggers record current latitude, longitude and time.

Movies, photos, and sounds also have time data which they are

recorded, and we add latitude and longitude to a data recorded

same time.

B. Removing Unrelated Tweets

Second, we removed tweets which were not related to “The

Last Run of the Express Noto”. Because we searched tweets

by the searching query “Noto”, some unrelated tweets included

“Noto” were recorded. 3000 tweets were removed for this

removal.

C. Making Thumbnails

Original data were very large size, then we made small size

thumbnails. Movies and sounds are become thumbnail images

each five minutes. We collected Twitter icons as thumbnails of

tweets.

V. IMPLEMENTATION

We developed a system called “VTM Noto (Virtual Time

Machine Noto)” (Fig. 4). Map floats in 3D world, and each

data is placed at appropriate position and twinkling like stars.

A. Visual

x-y plane shows location, and z axis shows time (Fig. 5).

Small thumbnails made from photo data, and Twitter icons are

placed at location and time that they are recorded. Movies and

sounds are become thumbnails each five minutes, and placed.

A user can replay them at time the user wants to start.

Yellow line on map is a railway that the express Noto runs. It

is drawn using GPS data that C and D group recorded. Stations

Fig. 7. Replay a Movie

Fig. 8. Comics

the express Noto stops are also drawn. The express Noto’s

current location is drawn on the railway as a red triangle. Two

triangles, an up and down train, are on the map, and some

thumbnails of data float around them. Some of data around the

time and location a user focuses are emphasized, and the user

can see the data efficiently (Fig. 6).

When a user selects a data, its large thumbnail image and

details appears at the lower left. The detail information are the

filename, the date and time, and the location. When a user

double-clicks a data, the original data shows or plays in full

screen.

A control panel is placed at the lower right. For the panel,

a user can change time and scale freely. The center longitude

and latitude in the window also shows.

B. Replay

Each kind of data plays when a user double-clicks it. Movies

and sounds play from selected thumbnail’s time (Fig. 7).

Original size photos show in full screen.

VTM Noto have ”Story mode”. This mode is that a user can

re-experience the last run of the express Noto. Start is the Ueno

station, then a red triangle goes toward the Kanazawa station,

and many data plays on the way. After the triangle reaches the

Kanazawa station, another triangle starts to the Ueno station.

Someone drew comics about the last run of the express Noto,

the comics are showed on the way (Fig. 8). The movie about

the last announcement is played just before reaching the Ueno

station. The user can see the event at multi point of view along
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Fig. 9. Single Finger Control

Fig. 10. Double Fingers Control

the story.

C. User Interface

We use a touch panel as a user interface of VTM Noto. This

touch panel can recognize one or two fingers movements.

VTM Noto have two modes, ”Translation mode” and ”Ro-

tation mode”, to move a 3D world (Fig. 9). Two modes are

changed when a user double-clicks on a non data point. When

a user moves the single finger at ”Translation mode”, the user

translates the 3D world parallel. When ”Rotation mode”, the

user rotates the 3D world.

The user can zoom in or out the window using two fingers

like Fig. 10. It is easy for a user to controll VTM Noto

intuitively.

VI. DEMONSTRATION AT THE RAILWAY MUSEUM

We demonstrated VTM Noto at the Railway Museum in

Japan on April 13, 2010 (Fig. 11). The Railway Museum

exhibits many trains and related objects in a large space. We

thought a content of our system, the last run of express Noto,

is much suitable to there.

We used a corner of the museum, and show VTM Noto to

more 20 persons. Some of them evaluated our system that it

was good to overlook an event, or it was a novelty expression.

They seemed to feel VTM Noto had more potential. And we

Fig. 11. Demonstration at the Railway Museum

found out our system is very useful at a museum, because a

museum collects historical objects or events,

VII. CONCLUSION

A user can see various kinds of data and multi sided data

simultaneously by VTM Noto. In addition, the user replays

the data with the event story, then the user re-experiences the

event at another point of view. The point of view is not same

as people’s one who experienced the last run of the express

Noto actually. And we found out that our system was useful at

a museum from the demonstration.

Future works are collecting more various kinds of data, and

importing to our system. In this research, we collected tweets

related to an event. However, much more experience logs are

exist in the vast Internet like news, blogs, etc. Using these data,

our system will present more various viewpoints and more true

experiences simultaneously.

ACKNOWLEDGMENT

We would like to thank many people who help this research.

Takashi Kajinami, Mitsuhiko Yamazaki, Yusuke Doyama and

Yuya Makino helped us to record the last run of the express

Noto. The Railway Museum let a space for our demonstration.

And many other supporters helped our research at multi side.

We would like to thank them again.

REFERENCES

[1] I. Vicon Motion Systems, “Vicon revue.” [Online]. Available:
http://www.viconrevue.com/

[2] J. GEMMELL, “MyLifeBits : A Personal Database for Everything,”
Communications of the ACM, vol. 49, no. 1, pp. 88–95, 2006.

[3] I. Yahoo, “Flickr.” [Online]. Available: http://www.flickr.com/
[4] N. Snavely, S. M. Seitz, and R. Szeliski, “Photo tourism: exploring photo

collections in 3d,” ACM Trans. Graph., vol. 25, no. 3, pp. 835–846, 2006.
[5] M. Yamaguchi, T. Aoki, T. Tanikawa, and M. Hirose, “5zk-6 browsing

interface using time and space axes,” Proceedings of Annual Conference
of Information Processing Society of Japan (IPSJ), vol. 70, no. 5, pp.
5–225, 2008. [Online]. Available: http://ci.nii.ac.jp/naid/110006863960/en/

[6] K. Nishimura, T. Aoiki, M. Yamaguchi, T. Tanikawa, and M. Hirose,
“Visualization of photo data using time axis and position information,”
Proceedings of ASIAGRAPH 2008, vol. 2, no. 1, p. 340, 2008.

[7] I. Point Grey Research, “Ladybug2.” [Online]. Available:
http://www.ptgrey.com/products/ladybug2/index.asp

- 284 -

Authorized licensed use limited to: TU Wien Bibliothek. Downloaded on October 26,2024 at 11:14:30 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


