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Virtual Whiteboard System for Sharing and Aggregating Information

JianLei XU * Tomohirc ODAKA * Hisakazu OGURA **

Jousuke KUROIWA #k  Haruhiko SHIRAL *x

In this paper, we present a solution for solving the problem of information sharing with the

Etherphone technology. Owing to a number of advantages on some aspects, we adopt the Etherphone

technology to implement a virtual whiteboard system, which is easy to be installed and support

multiple users. The input of data by each user can be saved and read by any user in the same

network. Via performing an experiment, the designed whiteboard system is available. However,

operability needs to be improved

(Received February 10, 2012)
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A Study on Harmful Rumor about Fukushima Daiichi

Nuclear Power Plant Accident in Newspaper

Sachiyo KAMIMURA* and Yoshimi KAWAMOTO*

(Received February 10, 2012)

Harmful rumor have repeated by nuclear power plant accidents. But harmful rumor is not

understood by general public. Moreover, literature review on harmful rumor can't grasp the actual

condition in detail. In this paper we intend to conduct surveys on the actual conditions of harmful

rumor by Fukushima No.1 nuclear power accident. And we have propose subject, situation, and

feature of countermeasure against harmful rumor. From the results of content analysis, there are

summarized in 13 subjects. It is grasped that 13 subjects have variety of harmful rumor not only

goods but also human-rights issue by the accident from Asahi newspaper. Common points of

countermeasure are supply of information. These are performed by government and victim.

Key Words: Harmful Rumor, Countermeasure Against Harmful Rumor, Subject of Harmful Rumor,

Newspaper, Understanding of Harmful Rumor

1. Introduction

Academic journal and newspaper made several
important statements on the lessons and reflections from
Fukushima No.1 nuclear power plant accident occurred
in March 11, 2011. Yamaguchi ™ says that ensuring
nuclear safety is thought of universal standard. There are
five important affair about defense in depth. Two of them
are risk management and emergency response. In detail,
the universal standard is promised to doing accident
management and emergency response if nuclear accident
get above design dimension or radioactive material away
in nuclear plant. He says that Japan have an absence of
understanding and knowledge of important affair.

Harmful rumor is also similar to lack of understanding
and knowledge of those two. Because harmful rumor
have repeated by nuclear power plant accidents. And
harmful rumor have greater impact in society and hard to
understand. Literature review on harmful rumor can't
grasp the actual condition in detail.

In this paper, we intend to conduct surveys on the

* Nuclear Power and Energy Safety Engineering Course,

Graduate School of Engineering

actual conditions of harmful rumor by the accident.
Moreover, we have propose subject, situation, and
feature of countermeasure against harmful rumor.

2. Research Content

We clarify the details of accident harmful rumor in

newspaper. Meantime, the survey used newspaper
because it has strong influence and credible data 21, Also
the survey extract article about harmful rumor from
newspaper and magazine search service in Nifty.

First, we had count the number and percent of the
article about harmful rumor. And we select the article to
analyze.

Next, we had content the analysis based on, subject
content, opinion and countermeasure against harmful
rumor.

Lastly, we have proposed that subject, content and

feature of countermeasure by the accident.

3. Feature of Harmful Rumor by Fukushima No.1
Nuclear Power Plant Accident in Newspaper
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3.1 Analytical Subject and Method

Utilization procedure of searching service is configure
for word of search, newspaper company and period.
Word of search specifies "Fukushima No.l nuclear

power " and " harmful rumor". Newspaper specifies
Asahi newspaper and period is from March 11, 2011 to
November 31 (the analysis time). Also search condition
specifies article included headline or text.

Articles were found 358 from result of search and
organized by each month. Numbers and percent of article
show Table 1. In this survey we treat number of search as
number of article ".

Table 1 show that the number of article are
concentrated in two month after the accident and slowly
decreased afterward. Although number of article vary
each month, but it is relatively stable. Also, articles from
March to May are much more large number of article
than other period when viewed on three month basis.
Moreover analytical subject is 148 articles from March to
May to learn about situation and countermeasure against
harmful rumor in this period.

Next, we did content analysis in order to grasp
situation and countermeasure against harmful rumor by
the accident article of newspaper. Table 2 shows the
subject of harmful rumor and number of article. And
table 3 and table 4 show the content sand countermeasure
against harmful rumor.

Table 1 Number and percent of article

Month Number of Article | Percent of Article | Subtotal
(Particular) (%) (%)
March 16 4
April 80 22 41
May 52 15
June 44 12
July 40 11 30
August 24 7
September 38 11
October 29 8 29
November 35 10
Total 358 100 100

3.2 Subject of Harmful Rumor

As shown table 2, there are 13 subjects of harmfil
rumor by the accident from Asahi newspaper. Contents
of 5 are (No.1) Agriculture, Forestry and Fisheries, Food
industry, (No.2) Manufacture, (No.3) Export business,
(No.4) Tourist business, and (No.5) Service business. In
the 5 subjects guiding principle of midterm in committee
for disputes concerning nuclear power damage have
determine extent of restitution . The remaining 8
subjects are (No.6) Human rights, (No.7) Schooling,
(No.8) Local resident, (No.9) Nuclear power stations are
located, (No.10) Event + Convention, (No.11) Japan,
(No.12) Music and (No.13) Sea bathing - Pool. These are
positioned in this paper. By the look number of article,

Table 2 Subject of harmful rumor and number of article

Damage situation Countermeasure
No Tl (Particular) (Particular)
Content | Opinion | Execute |Inquests|Requirement
1 |Agriculture, Forestry and Fisheries * Food industry 20 14 29 8 20
2 |Tourist business 10 0 3 2 4
3 |Manufacture 6 2 6 0 1
4 |Service business 5 0 0 0 0
5 |Export business 7 2 8 1 1
6 |Human rights 1 0 0 0 0
7 |Schooling il 0 1 0 1
8 |Local resident ik 1 1 0 0
9 |Nuclear power stations are located 0 1 0 0 0
10 |Event*Convention 4 1 0 0 0
11 |Japan 3 2 0 0 0
12 |Music 1 1 0 0 0
13 |Sea bathing-Pool 1 1 1 0 ]
14 |Others 1 5 8 2 18

¢ Although worded differently as price decline and rapid fall in price the same contents is one count.

Exempli gratia) Price decline, Rapid fall in price— Total 1 count



we were found that Agriculture, Forestry and Fisheries
and Food industry are affected most severely by harmful
rumor.

Thus we have clarified subject of harmful rumor by the
Next
countermeasure against damage.

accident. section, we clarify content and

3. 3 Content and Countermeasure against Harmful
Rumor
As shown Table 3 consumers tend to abstain from

buying the products of disaster area and Japan.
Somewhere else there are price decline, refusal to deal,

demand a certificate showing safety, denial of

transportation business, cancellation of lodging and a
decline in tourists (in the heart of foreign citizen, elderly
adult and groups). Also there are anxiety that statement
like discrimination or bullying, decrease of kids and
direct a cool look toward local where nuclear power
stations are located.

As shown Table 4 countermeasure against harmful
rumor are issuances of certificate showing safety, back
up of sale, PR, survey and all that. Common points of
countermeasure are supply of information and conduct
more countermeasure for Agriculture, Forestry and
Fisheries and Food industry.

Table 3 Contents of harmful rumor

Production

. |inthe same
Goods is

clean

No Subject
Produce of
Japan

prefecture® | Togplable

Gel tumed
down* Safety
Cessation of| (Certificatc)

business

News*
Speech

Come
down

Limited | 7 Hold off Stop
decline

Agriculture, Forestry and Fisherics* Food industry O @)

@] o O ©] ®] O

Tourist business

O
O
@]

Manufacture O O

Service business

@]
©
O

Export business O O

Human rights

Schooling

Local resident

W oo || (W | & | | b | ==

Nuclear power stations arc located

o

Event-Convention

I1 |Japan

12 |Music

13 |Sea bathing*Pool

14 |Others

XIf applicable O

Table 4 Countermeasure of harmful rumor

Emergency
lemporary | Recomgenie,
standard

No Subject

Support

Briefing
session*
Study
session

Sell goods
allow
prices

Work
adjustment

Mull
measurcs

PR+
Slatement

Pause in

Check
one's task

Survey Certificale

1 |Agriculture, Forestry and Fisherics - Food industry (0] O (@]

) O o} 0] O O o} 6]

(7

Tourist business

O O

Manu faclure

2 | w

Service business

§ |Export business

6 |Human rights

7 |Schooling

§ |Local resident

9 |Nuclear power stations are located

10 |Event- Convention

11 |Japan

12 |Music

o

Sea bathing* Pool

14 |Olhcrs @]

XIf applicable O
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In conclusion, we are grasped that 13 subjects have
variety of harmful rumor not only goods but also
human-rights issue by the accident from Asahi
newspaper.

Harmful rumor based on nuclear power different from
harmful rumor that genesis in food-related like BSE or
avian influenza and disaster like Great Hanshin
Earthquake *» P!, Because nuclear power harmful rumor
have enormous influence of subject and content.

In fact we have studied to assess what state harmful
rumor. In July 2007 author had worked out hearing
survey to one Power Company about receive question
and complaint of harmful rumor by the accident.

The power company say that inquiry and complain
can’t still in order. In reality, they didn’t say about

harmful rumor understanding.
4. Results

In this paper we intend to actual conditions survey of
harmful rumor by the accident of Asahi newspaper
article from March to May. In the result, we clarify,
subject content and feature of countermeasure against
harmful rumor by the accident. Here is a study result.

From the results of this survey, there are 13 subjects of
harmful rumor by the accident article of Asahi newspaper.
In the 5 subjects guiding principle of midterm in
committee for disputes concerning nuclear power
damages have determine extent of restitution. And the
remaining 8 subjects are positioned in this paper. It is
grasped that 13 subjects have variety of harmful rumor
not only goods but also human-rights issue by the
accident from Asahi newspaper. Countermeasure against
harmful rumor is issuance of certificate showing safety,
back up of sale, PR, survey and all that. Common points
of countermeasure are supply of information. These are
performed by government and Victim. But wounded
party and all say that we ask new countermeasure of
government.

Thus

countermeasure against harmful rumor by the accident.

we have clarified, subject, content and

Notes

1) We can check the research and analysis of amount of
media reporting by article of nuclear power.

For example, search specifies article included headline
or text. They're doing quantify the amount of article from

search result ' Ul Also They're doing quantify the
amount of article from space of article (¥} ),
This way, quantitative research method of article is not
constant.
We had checked number and percent of the article
about harmful rumor. In this survey we treat number of

search as number of article.
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Effect of Shielding Gas on the Welding Distortion of Arc Welded Steels

Tsutomu SAITO" and Kunimasa TAKESHITA®

(Received January 12, 2012)

Bead on plate arc welding for steel sheets of S20C, SCr415 and SCM415 were performed

varying oxygen content from 0 to 4% in shielding gas of argon containing 20% carbon dioxide.

The effect of oxygen content in the shielding gas on the welding distortion of the steel sheets was

investigated in connection with the weld bead shapes. In all the cases of steels, the angular

distortions were not influenced with the oxygen content in the shielding gas. However, the standard

deviations of the angular distortions were minimized in the case where the oxygen content in the

shielding gas was 1~2%, regardless of the steels. The experimental results are discussed in

connection with the stability of arc.

Key Words : Arc Welding, Shielding Gas, Welding Distortion, Angular Distortion
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2. EBRFGE
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Fig.2 Photographs of specimens showing (a) constraint
using springs and (b) temperature designation

coatings.
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Table 1 Welding conditions.
Welding current  [A] 130
Arc voltage [V] 234
Wire extension [mm] 15

Welding speed  [mm/s] 15
Gas flow rate  [L/min] 22
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L7=E7 V% Fig. 312, fENTSM:% Table 2 1277

Fig.3 Model used in analysis.

Table 2  Analytical conditions.
Air temperature  ['C] 20
Initial temperature [C] 20

Welding speed [mm/s] 15
Welding heat input  [W] 2850

2.3.2 RYTFE R

Fig. 4 \ZWSHEHE T 3600 Fo1% DIRIE F5 181 DZEAT, Fig.
S5ICHEEEKRT 4 BRBROBESTHEZTT. WTihots
Ab, TREHT 22.9N/mm & L-.

Welding line

Fig.4 Calculated distribution for displacement in plate
thickness direction at 3600s after finish time of

welding.



Welding line

Fig.5 Calculated temperature distribution at 4s after

finish time of welding.
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Fig.6 Position cut for bead shape observation (a) and
photograph of bead section (b).
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Development of Soil Albedo Model under Salt Crystallization

Hiroaki TERASAKI®, Masahiro KUSAMA™* and Teruyuki FUKUHARA"*

(Received February 10, 2012)

This paper proposes an empirical model, "Albedo model" to estimate the change in the albedo,

al, of Chao soil associated with salt accumulation on the soil surface and the volumetric water

content, 8, of the soil surface. A basic element of the model is derived from experimental results

by a new method, "Box method“. It is seen from the box method that (1) a/ in a dry state is larger

than that in a wet state but the difference becomes small as the crystallized salt mass, Meyu,

increases, (2) al decreases with the increase in €, for 0.05=60=0.30. From these results and a

similarity law of the dependency of al on 6, the albedo model was created in this study. The model

made it possible to calculate the albedo of Chao soil with an arbitrary & and M.,

Key Words : albedo, albedo model, salt accumulation, crystallized salt, Chao soil, box method,

soil filled plate method, volumetric water content
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¥ MFUOMELEa—
—iBYE - BptED>D nanofiber BUE L GHABERECT—

Bt HE

A Review of Studies on Chitosan
— Structures and Properties on Solid State, and Production and Applications of Nanofibers —

Kensuke SAKURAI

(Received February 1, 2012)

The structures and properties or the production and application of nanofibers on chitosan that I have studied

for 30 years or more were reviewed. Chitosan is one of polysaccharides, i.., deacetylated material of chitin

which is usually obtained from crustaceans such as crab, shrimp and prawn. Therefore, chitosan can be

regarded as one of natural polymers and possesses the characteristics due to the presence of many free amino

groups on the molecule, resulting in a cationic polymer as well as a variety of special properties. That’s why

chitosan is expected to be potentially useful material, especially for medical applications because of non-toxic

and bio-compatible natures.

First, surveying the distribution of chitin on the biological production point, the molecular structures of the

polysaccharide family of chitin, chitosan and cellulose, the use application of chitosan, and then some crystal or

liquid crystal structures of chitosan will be given. Finally, production of chitosan nanofibers by the

electrospinning method and application to an artificial skin are presented.

Key Words : Chitosan, Structure and Properties, Solvated Crystal, Nanofibers of Chitosan, Artificial Skin
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= TERL LU 7= % b3 nanofiber mat oD #FI 5] &
L T CS/SER/PEO(8/2/2) @ SEM BEEH% Fig7IZRT.
SEHIEAR 170 nm OREERT ) 77 A N—BEE L
T3,

Fig.7 SEM photograph of CS/SER/PEO (8/2/2)

nanofibers mat.

Table 2 (TR L=t U ¥ v B ETHREDERA
ZEINEE 20~25kV, =7 —X ¥ v 7 8cm, EKRD
B 9pl/min ORMETHR L, TXTOERKD
& nanofiber mat CEHERR L 150~200 nm) % 1&7=.
WAXD BIEH D nanofiber FDOF Y-, U v
EHITIEERRETHo . B VU, ERTR
JBEMEE DS, E D B6mol%), T AT X R
(21mol%), 7' U T (16mol%) &7/ B vy & X
JEO—TETHY, BRIEME, MEM LM, RSN
INBEZ: K BN EFESS, T IE, EERICT
HAEBRMEREZESZ EARESHLTWERP 22
T, Z O#4E nanofiber DAVBIGE S EIZ DWW TENMW)

Table 2 Weight ratio and concentration in CS/SER/PEO mixtures

( /100 g)

Sample CS SER PEO Polymer conc.
CSSER100 10 0 2 12%
CSSER91 9 1 2 12%
CSSER&2 8 2 2 12%
CSSER73 7 3 2 12%
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0 day

3 days

6 days

Fig. 8 Wound healing process using nanofiber mat of CS/SER/PEQ (8/2/2).

(a) nanofiber (8/2/2) mat

(b) control

Fig. 9 Optical microscopic observations of cross-sections of skins treated
with (a) NF(8/2/2) mat compared with (b) control after 6 days.
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Synthesis of ABA Triblock Copolymer Containing L-leucine Segments and Ethylene Glycol

Segments and Effect of Concentration on Viscosity of Solution

Tatsuro NAKANO™® and Yutaka TANAKA*

(Received February 8,2012)

In this research, the synthesis of ABA triblock copolymer(PLL-PEG) containing L-leucine

segments and ethylene glycol segments, and the effect of concentration on viscosity of solution

was investigated. In order to obtain the tribrock coplymer, PLL-PEG was synthesized from

L-leucine and polyethylene glycol. The details of FT-IR and "H-NMR spectra were clarified for

syntheses. PLL-PEG has critical chain length. With the increase in repeating number of L-leucine

segments, the melting temperature measured by DSC is lowered. PLL-PEG solution shows critical

concentration c* which characterise the plot of viscosity and concentration.

Key Words : Tri-block Copolymer, L-leucine, Poly(ethylene glycol), Viscosity
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Table 1 Peak intensity in '"H-NMR spectrum for leucineNCA.

Chemical shift(ppm)

Intensity(Cal. Val.)

HY 0.978-1.02 6.00(6)
H° 1.68 1.06(1)
H° 1.82-1.84 1.87(2)
H° 4.32-4,37 1.0(Ref.)
H* 6.71 0.98(1)
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Table 2 Peak intensity in 'H-NMR spectrum for PEG-Ts.
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Table 3 Peak intensity in '"H-NMR spectrum for PEG-Pi.

Chemical shifi(ppm)  Intensity(Cal. Val.) Chemical shift(ppm)  Intensity(Cal. Val.)
H* 2.45 5.88(6) H® 3.78-3.51 3180(Ref.)
H° 3.78-3.50 3176(Ref.) H* 7.87-7.75 8.02(8)
H* 4.17-4.15 3.89(4)
H® 7.35-7.34 3.92(4)
H° 7.81-7.79 3.89(4) <'H-NMR I 7E D i 5>
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Fig. 7 'H-NMR spectrum(a) and chemical structure(b)
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Table 4 Peak intensity in "H-NMR spectrum for
PLL-PEGS1.

Chemical shift Intensity

(ppm) (Cal. Val.)

H' 0.93 71.58(120)

H* 1.29-1.35 3.98(2)
HY, B, H" 1.72-1.86 32.75(64)
He, H' 3.53-3.582 2776(Ref))
H° 4.36-4.40 13.86(20)

H® 7.10-7.74 5.09(20)

3. PLL-PEG ¥k

3.1 HISHDORED B L BDORE

PLL-PEG ® 'H-NMR JIE D#&5F % Fig.7 & Table4
WRY, ¥, B L-uf v A b OM/ED
WL % n & Lz, nld, HOE HEORESED S 4H"
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CTH - 7-fE, H % 12(L-0 4 ¥ 2=y F D HOH)
TH > 7-EDOFHME L L 7=, Tabled DFHEEIZ A
AEDEPSRKDI 70V OEERT.

Table 5 Pepeating number, n for PLL-PEG$1-$6
calculated with the peak intensity in "H-NMR spectrum.
$ //Amino-PEG Feed n
1 /SUNBRIGHT 10 5.90
2 //SUNBRIGHT 10 6.84
3 //SUNBRIGHT 10 7.64
4 //SUNBRIGHT 10 8.44
5 // PEG-NH, 2 2.07

6 // PEG-NH, 10 7.94

Table 6 Solution properties for PLL-PEG$1-$6.
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$ Soluble Tranparency Gelation
1 ® Trans. Gel
2 O Trans. Sol
3 O Opaque. Sol
4 X Opaque. Sol
5 O Trans. Sol
6 X Opaque. Sol
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Fig. 8 Heating DSC curves for PEG-OH,PLLPEG$5,$6.

Melting temperatures are indicated by arrows in the figure.
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Succinct Landmark Database
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Recently developed robotic mapping techniques enable the acquisition of large scale landmark

databases. This paper explores an approach for succinct landmark database, which memorizes a large

collection of point landmarks while allowing to random access the location of i-th landmark. Our

approach combines and extends three independent compression techniques: space coding (space fill-

ing curve), succinct representation (directly addressable variable-length codes), and exemplar-based

compression (Manhattan world exemplars). Experiments using real datasets evaluate effectiveness of

the presented techniques in terms of compactness, access speed, and accuracy of landmark database.

Key Words : landmark database, space coding, succinct representation, exemplar-based compres-

sion.

1. Introduction

Landmark database plays an important role in robotic
mapping and localization applications!!l-.®! A landmark
database aims to memorize a large collection of locations
of point landmarks w.r.t. an environment map, while al-
lowing to random access the location of i-th landmark.
Classical data structures such as array of landmark loca-
tions allow a modern PC to memorize and random access
tens of millions of landmarks. However, it is impossible
to scale up to larger collection of landmarks, which is be-
coming available with recently developed robotic mapping
techniques.™ This paper explores succict representation
of landmark database, i.e. compression of the data struc-
ture while preserving the random accessibility, in order to
enhance compactness, access speed, and accuracy of land-
mark database.

The problem explored in this paper might be partially
similar to the classical problem of point cloud compres-
sion in the field of point-based geometry. Many efforts
have focused on compact 3D representation of a given
point cloud while preserving details, by employing vari-
ous types of model-based representations (e.g. meshes,!
depth maps,!9! primitives,!”! grammars,’® patches,””! hy-
brids!'?) as well as point-based representations (e.g. spa-
tial subdivision,['!! predictive coding!!?)), although most

of existing techniques do not support the random acces-

*Dept. of Human & Aurtificial Intelligent Systems

sibility. Model-based representations focus on simplifica-
tion and approximation of surfaces while preserving de-
tails, and do not aim to recover the original point cloud.
Point-based representations do not support random access
to the decompressed points. Predictive coding,['? where
points are predicted from previously coded neighbors, al-
ways relies on previous points in the encoded sequence.
Spatial subdivision,[''] where connectivity information is
eliminated for compression, also needs to decode the en-

tire point set.

Our approach combines and extends three independent
compression techniques: space coding, succinct repre-
sentation and exemplar-based compression. The follow-
ing subsections briefly review individual techniques, and

describe our approach.

1.1 Space Coding

Space coding methods aim at linearization of higher di-
mensional (e.g. 3D) spaces using space-filling curves that
have several desirable properties,!'*! (1) they pass through
each point in the space once and only once, (2) two points
that are neighbors in space are neighbors along the curve
and vice versa, and (3) easy to retrieve neighbor of a
point. In particular, we are interested in the Morton or-
der method, which uses bit interleaving of binary repre-
sentation of the individual ¢-th coordinates of the point.
Unlike other order methods such as Peano-Hilbert order,

Canto order as well as Spiral order methods, the Morton
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Figure 1: Overview of our approach. Top: Succinct representation, where the input pointset is directly encoded and

reordered using the Morton-difference-Gamma coding scheme, and directly addressable variable length encoded. Bottom:

Exemplar-based compression, where the input pointset is firstly split into those which belong to exemplar patterns and the

rest, and then the resulted pointsets are individually encoded, reordered, and succinctly represented. (a) Input pointset. (b)

A close-up. (c) Points belonging to the floor exemplar as well as wall exemplars. (d) Points belonging to non-exemplar

patterns.

order method has all of the following desirable properties,
(4) it supports easy converting between the 3D point lo-
cations and the curves, (5) it supports stable space order-
ing i.e. the relative order of the individual 3D locations is
maintained when the resolution is doubled or halved, (6)
it guarantees admissible curves, i.e. at every point on the
curve, at least one horizontal and one vertical neighbor of

each point have already been encountered.

It is reasonable to assume that difference-codes of
Morton code are small integers and compress well by
Gamma codes. Sucn an encoding strategy (Mor-
ton+difference+Gamma) has been already explored and
verified by!'4! in the context of constructing nearest neigh-

bor graphs.

1.2 Succinct Representation

We now address succinct representation of the Gamma
codes. A well-known difficulty in variable length coding
(e.g. Gamma code) is that it is not possible to access di-
rectly the i-th encoded element, since its position in the
encoded sequence depends on the sum of the lengths of the
previous codewords. A naive solution to random access a
variable-length encoded sequence is to regularly sample it
and store the positions of the samples in the encoded se-
quence, which introduces space and time penalty relying
on the sequence’s length. In contrast, succinct representa-
tion aims to save space cost close to information-theoretic

lower bound while allowing random access.

In particular, we adapt directly addressable variable

length codes, a succinct representation, recently devel-
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oped in,[’3! which consumes only exactly the same space
as the original encoded sequence, and also supports fast
random access as well as partial sums whose time costs

are independent from length of the sequence.

1.3 Exemplar-based Compression

We further consider exemplar-based compression of the
pointset’s representaton. Its basic idea is to exploit exem-
plar patterns of local point configuration, such as “walls”
and “trees”, which should repetitively appear in typical
natural scenes as well as in man-made environments. The
technique analyzes and detects repetitive patterns in the
input. pointset, and replaces them with reference to a pat-
tern dictionary. The pattern dictionary is a set of exemplar
patterns, and could be learned on-the-fly in the input point
cloud, or given in advance in the case of general purpose

COmpressor.

In our approach, we extend the exemplar-based com-
pression scheme so as to allow random access. First,
points are reordered in the acsending order of exemplar
IDs they belong, in order to eliminate the information of
examplar IDs. Second, points belonging to each exemplar

pattern are further reordered and encoded into a space fill-

ing code (denoted as local pointID), so as to allow random
access. In the above approach, overheads introduced by
exemplar patterns are composed of the dictionary as well
as parameters (e.g. size, location, shape) of each exem-
plar pattern. Points belonging to exemplar patterns com-
press well, since total length of their space filling curves
should be smaller than that of the input pointset. Other
points that do not belong to any examplar pattern are di-
rectly Morton-difference-Gamma encoded. Best compres-
sion ratio is achieved when all the input points belong to

exemplar patterns, and the overheads are practically small.

1.4 Contributions

This paper proposes a succinct representation of land-
mark database. We describe two different schemes in or-
der to facilitate various applications. The first scheme aims
to succinctly represent the landmark database in a loss-
less manner employing the techniques for space coding
and succinct representation. The second scheme aims at
further compaction of the landmark database in a lossy
manner combining the above two techniques with the
exemplar-based compression technique. In experiments,

we invetigate compactness of either scheme as well as ac-
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Figure 4: Encoding 2D exemplar.

cess speed and accuracy of the presented techniques using
real datasets.

2. Approach

2.1 Succinct Representation

The compression problem addressed in this paper takes
as input a sequence of N + 1 point locations to be com-
pressed py, - - -, P, and outputs a succinct representation
S(¢) of the landmark locations and a sequence of pointIDs
(denoted as global peintIDs) g, -- -, iy of the original
point locations, so that S(i) returns location of the land-
mark with global pointID i.

As aforementioned, our approach employs the Morton-
difference-Gamma encoding scheme. In detail, the in-
put points py, ---, py are encoded into Morton codes
(Fig.3left), and reordered in Morton order aq, ---, an
(Fig.3middle). Then, the Morton code sequence is en-
coded by difference coding A«; = ; — ;1 into a length
N sequence Aqy, - - -, Aay (Fig.3right). Then, the differ-
ence code sequence is encoded into a sequence of Gamma

codes vy, -, YN -

Our scheme for succinct representation is an adaptation
of the reordering technique presented in''>! for the Gamma
code case. It aims to reorder codes such that it is possible
to random access j-th codeword z; without need of any
sampling method. First, it separates the original Gamma
code sequence into a pair of sequences of chunks U, - - -,
U; and B, - - -, By. Each stream U; (or B;) contains the i-
th significant chunks of the unary part (or the binary part)
of a Gamma code. The decoding algorithm recovers at
each i-th step, i-th bit of each codeword at once. Since i-
th bit of the unary part of a Gamma code indicates whether
the codeword terminates at that bit or not, it can identify
the number of codewords that have not been terminated
yet as well as the concatenation of such non-terminated
codewords in an incremental manner. The resulted data
structure supports random access to the original Gamma
code as well as partial sum X[j] = 21+ - -+=z; for any
given i with a constant cost O(1) independent from the
length N of original sequence.
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Figure 5: Input pointsets.

2.2 Exemplar-based Compression

The basic idea of exemplar-based compression is to re-
place a part of input pointset with compact reference to
a pattern dictionary. The pattern dictionary is a set of
exemplar patterns of local point configuration, each of
which is a parametric or non-parametric representation of
a pointset, and each point is assigned with a unique local
pointID.

The encoding procedure aims to obtain a succinct repre-
sentation of a given input pointset (Fig.1a), and proceeds

in the following steps:

1. Split points into those which belong to one of exem-
plar patterns P, - - -, Pps (Fig.1b) or those which do
not belong to any exemplar pattern Py (Fig.1c).

2. Encode each point {p} belonging to each exem-
plar pattern P;(i € [1, M]) with local pointID j(e
[1, |P;]]) into a pairing k = (4, j).

3. Encode each point belonging to the non-exemplar
pattern P, into a pairing k = (0, j), where j is the
3D Morton code of the point’s location.

Points in non-exemplar patterns are directly Morton-
difference-Gamma encoded and converted to a succinct
representation, denoted as DBO.

In experiments, we will focus on typical Manhattan
world -like environments, mainly composed of planes per-
pendicular to the floor plane, and employ such plane as
an exemplar point configuration. To obtain a set of plane
exemplars, the input points are projected onto the floor
plane, a set of 2D line segments are extracted from the 2D
points by a Hough transform algorithm on the 2D pro-
jected points, and then those line segments whose score
exceeds a preset threshold Cy.ore = 10 as well as the floor
plane are regarded as (2D projections of) exemplar planes
(Fig.2), denoted as DB1. Given such exemplar planes
Py,---, Py, each point in the input pointset is classified
into an exemplar P;(i € [1, M]) whose distance from the
point is smaller than a preset threshold Cy;sx = 1.0m if
there exists such an exemplar P;, or the non-exemplar Py

otherwise. We approximate each point belonging to an ex-
emplar P;(: € [1, M]) by the perpendicular foot ¢ from
the point to the plane, and assign the 2D Morton code j of
the 2D location ¢ as the local pointID (Fig.4). Note that
2D Morton code given such a support plane approximates
the 3D location with a spatially more efficient manner than

the original 3D Morton code.

The exemplars are also encoded with the space coding
as well as the succinct representation. First, points belong-
ing to each cluster are reordered in the ascending order
of local pointID, and then difference-Gamma encoded and
converted to the succinct representation. Second, all the
succinct representations are concatenated in the ascend-
ing order of clusterID, denoted as DB2. Note that length
of the resulted sequence exactly equals size of the origi-
nal pointset. We assign global pointID k to k-th point in
the concatenated sequence. The information of clusterID
is eliminated from each point, and instead, size of each
cluster is memorized using the succinct representation, de-
noted as DB3.

The decoding procedure aims to obtain the location of a
point with a given global pointID £, time-space efficiently.
It proceeds in the following steps. First, clusterID j of the
point is binary searched using the global pointID & as well
as the information of cluster size DB3. Second, the clus-
ter’s 1st point’s global pointID k; is computed using the
partial sum operation X [j] over DB3. Third, the point’s
localID %’ is computed using the partial sum operations
k' = X[k] — X[k;] over DB2, decoded as 2D Morton (if
4 > 0) or 3D Morton (if 5 = 0) code, and then converted to
the 3D location using the information of exemplar planes

DB1, as well as non-exemplar patterns DB0.

Obviously, the compression schemes trade time (and ac-
curacy) for space, when compared with the original un-
compressed representation. In experiments, we will inves-
tigate the tradeoffs using real datasets.

’
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3. Experiments

We evaluate effectiveness of the presented techniques,

in terms of compression ratio, access speed, as well as

accuracy. Nine pointsets shown in Fig.5 are employed
as benchmark dataset. Each pointset is an unorganized
pointcloud with around 60K points acquired by a 3D laser
scanner, although we never use the knowledge of sensor’s
viewpoint for the compression purpose. All experiments
are performed on 2.4GHz Intel CPU and 2GB of RAM.
The sensor resolution is assumed to be 0.1m. 21bit Mor-
ton code per point (+ an offset Morton code) suffice for
that resolution. Fig.6 reports size of the original pointset
(“SC”), size of the representations presented in 2.1 and
in 2.2 (“SC+succinct” and “SC+succinct+Exemplar™),
respectively. For fair comparison, the original pointset
is fixed length encoded (i.e. 21bits) and stored in an
array. One can see that, the variable length coding
techniques (“SC+succinct”, “SC+succinct+Exemplar”)
clearly outperform the naive fixed length coding scheme.
around 10KB-20KB

when compared with “SC+succinct”. Fig.7 shows average

“SC+succinct+Exemplar”  saves
time cost for random access per point. One can see that
“SC” beats the other two, and “SC+succinct+Exemplar”
is slightly better than that of “SC+succinct”. Fig.8 reports
approximation error of the “SC+succinct+Exemplar”.
One can see that around half of points have non-negligible
approximation error. This is due to that the exemplar-
based compression scheme approximates 3D points
The
examinations of compression ratio, access speed, as well

with their 2D projection onto exemplar planes.

as accuray for two other resolutions, 0.2m and 0.05m,
are also conducted and similar tendency is observed, as
reported in Fig.9.

4. Conclusions

The primary contribution of the paper is proposal of
succinct representation for landmark database. Our ap-
proach combines and extends three independent compres-
sion techniques: space coding, succinct representation,
and Exemplar-based compression. The succinct represen-
tation reorders the sequence in a lossless manner so as to
allow random access, which is an essential requirement for
landmark database. The exemplar-based compression fur-
ther compresses the landmark database while preserving
the random accessibility. Experiments using real dataset
have shown effectiveness of the presented techniques in
terms of compactness, access speed, and accuracy.

The tradeoff between accuracy and space of our ap-
proach depends on how well the exemplar patterns fit input
points. From the viewpoint of accuracy, better fitting be-



tween points and exemplars naturally leads to lower ap-
proximation error. From the viewpoint of space, better
compression ratio is expected when larger portion of the
input pointset is compactly explained out by the exemplar
patterns. To improve the exemplar-based compression per-
formance is a main direction of our future research.

In this paper, we employed a simple, plane-type ex-
emplar, which is represented by a 2D straight line seg-
ment on the floor plane. However, our approach is not
restricted to 2D straight line segments, but also applicable
to arbitrary shape 2D curved segments, and even general
2D point sequences. Furthermore, a main limitation of
segment-based representations is that they essentially re-
quire O(N) space for size N input pointset. In our previ-
ous studies, we have presented several schemes for com-
pactly representing sparse feature maps while preserv-
ing random accessibility, including repetitiveness-based
compression, '] grammar-based compression,!!”! incre-
mental compression,!'®! as well as compression using ge-
ometric priors.!”) In such “map compression” frame-
works, the coding scheme presented in this paper would

serve as an essential building block.
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Study on Compressed Gist Landmark
Monte Carlo Localization Using Compressed Gist Sequence
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This paper is concerned with the problem of mobile robot localization using a novel compact

representation of visual landmarks. With recent progress in lifelong map-learning as well as in in-

formation sharing networks, compact representation of a large-size landmark database has become

crucial. In this paper, we propose a compact binary code (e.g. 32bit code) landmark representation

by employing a compressed Gist scene descriptor from web-scale image retrieval. We show how

well such a binary representation achieves compactness of a landmark database while preserving

efficiency of the localization system. Experiments using a high-speed car-like mobile robot evaluate

effectiveness of the presented techniques in terms of cost-performance, semantic gap, saliency eval-

uation using the presented techniques as well as challenge to further reduce the resources (#bits) per

landmark.

Key words : monte carlo localization, visual landmark, compressed Gist
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(d) Belief update.

4. Self-localization process.
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5: Estimation error [m].
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6: Success ratio vs. #samples (left) and success ratio
vs. #bits (right) over the 100 tasks. Each plot corresponds

to each value of parameter [.
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8: Saliency of cGist landmark. Top: Each bar indi-

cates average number of corresponding landmarks for each
group’s Obit, 1bit, 2bit, 3bit near neighbors from left to
right. Bottom: Images corresponding to the central cGist
(ID: 1, 5, 50 and 500) of each group.
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