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The Office Environment for New Workstyles
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Atsuko SAITO, Office Research Institute, KOKUYO CO., LTD.
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Changes in the business environment have prompted a major evolution of work styles.
Many enterprises have seen their business processes totally transformed by the
information and financial revolutions that began around 1980, and change has been driven
further forward by a shift in marketing needs that has accompanied the maturing of the
economy and society, to more focus on the value of "soft" endeavor rather than hard
products.

Work styles and organizational management conducive to efficiency and creativity are
essential for enabling working individuals to generate new knowledge and innovate new
products and services. For those of us involved in office innovation, the issue is How can
office environments best facilitate such work styles? In this paper, I intend to draw on

several advanced case studies to explore what offices of tomorrow will be like.

* T108-8710 HUAUHIHEX MR 1-8-35
1-8-35 Konan, Minato-ku, Tokyo, 108-8710, Japan
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Hole Transport Materials with Resolution Maintenance Function for Organic Photoreceptor

B A= b 2R

Tomoyuki SHIMADA ~ Takaaki IKEGAMI

= g

B FESRUICET 2 ABO R OMRGER T ORI, TICHENR R EhDIAET DY
BHIZED2b0ThHD. LEN-T, ZOXMRIITE LY EFIABOB RSN g, L
LA 6, —MAZREREBA LRI OB TIL, R TR EN LA & W o e EF T ERHE~D
BIVERARIE R 0T, HEWE L ERLIREMEEFNSELDIIAATHD. 20
ZEnh, bivbiudlEbrE (Acid Scavenge) #EEZ b H, N OETHEAFEICELEL 5 X /¢
WIR—UEREMEFCH BAS R —A T ICBAR Lz, 22T, AS Rr—Diiisy TG &,
ZE O ATSBOUR ORI SV TR TS,

ABSTRACT

The resolution degradation of an organic photoreceptor is caused by acid materials which mainly
generate from the charger etc. in an electrophotographic system. The antioxidant is added in the
photoconductive layer to solve the superscription problem. However, since the addition of general
antioxidant causes the side effects for electrophotographic characteristics, such as decreasing sensitivity
and increasing residual potential, it is difficult that high image quality could be compatible with longer
shelf life. Therefore, we have developed new hole transport materials (AS donor) which have acid
scavenge function and do not have a bad influence upon the electrophotographic characteristics. In this
paper, we discuss about optimum molecular structures of AS donor and report the characteristics of

organic photoreceptor including AS donor.
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Advanced Technology R&D Center, Research and Development Group
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Fig.1 Structure of «-Phenylstilbene compound.
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Fig.2 Example of trialkylamine derivatives.
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Fig.3 Example of AS donor molecular structures.
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Fig.5 Plots of resolution after NOx exposure versus
calculated value of electrostatic potential at
amine position.
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Fig.6 Photo-induced discharge curve of various
organic photoreceptors including AS donor.
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Fig.7 Relationship between AS donor oxidation
potential and VL.
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Fig.8 Example of AS donor molecular structures.
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Fig.11 AS donor used practically.
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Study about Tin-Whisker under the Condition of Outer Stress

e oz 3 RV —p. Kok Kok

BRI 3% TR . S R OE B b

Shigeru FUJITA Eiji KAWAI Sunao MIYATAKE Takashi HANANOI
= =

200647 A ifT OEU-RoHsHi5 D8 7 V —{LIEE) I 35 CHERAY A3 C & 2 SN F1 5L 85
U 4 AJ—XERICBET OMIENAE Th 5. BRI OMRIEIE 2 R 2 FRCIE NS 2k 7 25
SO IAET DB 4 AN —IT, EROMERE A BHEX R L SENRE ST
BT 4 AH—IL, TOFREE—RnD (1) NEEHRLE (2) SNBIENBUCKBISND. RiE D
FEA N = ALFIITERISNTND. —F, BEEIINETAD=ALIRATH-72. &
FELTUIRBIN S TS Z &, E-BIMENZ L, ERRGEESRO CTHEECH S Z &I
K2bDThD. FEEBIXY 4 A —FAEMIN, FERMNT, TSN & TR
EEEML, TTAEEELL. ARETIE, FFCE ax7 ZIRAEICE W CERBRILEY
CubSnSDEEIZHiEHD - XM LIAD B, EWEMER IS ER SIS, IS AU > CTERT
DR CREICI LI S Y 0 A =R T 5, ISIERRHC RO ESME LT 28T V%

v

TN 5.

ABSTRACT

The external stress type tin whisker is studied, which is a worldwide problem in the lead— free activity
of the EU-RoHs instruction of enforcement in July 2006. The short—circuit accident induced by tin
whisker has been reported about various kind of products, in the contact parts of FFC and the connector
parts that form the nerve system of an electronic equipment. According to the generation mode, the tin
whiskers are roughly classfied to (1) the internal stress type and (2) the external stress type. The
generation mechanism of the former is almost established. On the other hand, the latter mechanism is not
clear, because the problem relates to many topics, the reproducibility is insuficient and the experimental
verification is ery difficult.

We analyze the phenomena considering the whisker generation tendency, the crystal analysis, and the
stress analysis, etc. and proposed model. In this paper, the whisker growth model in connector

engagement part are described.
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Nanometer-scale Patterning of ZnS-SiO, by Heat-mode Lithography
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ABSTRACT
We investigated characteristics of ZnS—SiO, thin film used as a protective layer in phase—change
optical disc and found that this thin film could be used for forming nanometer—scale patterns. In this
method, ZnS—SiO, patterns with clear and smooth edge were formed even though using convenient laser
annealing and wet etching treatment. In addition, the pattern size could be reduced to one—fourth the size
of a laser beam spot. In this paper, we introduce this inexpensive patterning method that is calling heat—

mode lithography.
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I 1. Introduction

Phase-change optical disc consists of a phase-change
layer, such as AgInSbTe, ZnS-SiO, layers, and a metal
layer. (1) The ZnS-SiO, layers are used as a protective
layer, a reflectivity adjustment layer, and a thermal
conductivity adjustment layer. Thus, ZnS-SiO, thin film
is an important material in the phase-change optical disc.
We investigated the wet etching characteristics and
crystalline structure of ZnS-SiO, thin film and found that
the ZnS-SiO, thin film could be patterned by laser
annealing and wet etching treatment. (2) This patterning
technique is based on a heat-mode recording technique
for the optical disc, and we are calling it heat-mode
lithography. In the field of optical disc, several authors
have recently reported on the mastering methods for
producing Blu-ray disc and next-generation optical discs
by using heat-mode lithography, and this lithography
technique is expected to become an inexpensive and
high-throughput mastering method. (3-6)

In this paper, we introduce and describe the use of
7ZnS-SiOs thin film as a patterning material for heat-mode
lithography. In other words, we present a new use for
7ZnS-Si0Os thin film used as the protective layer in phase-
change optical disc. In addition, we present a fabrication
method of quartz master mold, which is skilful
combination of heat-mode lithography and a dry etching

process.

I 2, Wet etching characteristics

We describe the wet etching characteristics of the
7ZnS-Si0y  thin  film. Fig.1
experimental procedure. The sample structure used in
the experiment was Si substrate / ZnS (x%) - SiOy (100-
x%) mixture thin film, and the ZnS mixture ratio (x%)

shows a diagram of

was changed from 0% to 100%. The samples were
annealed in a furnace and were dipped in a hydrofluoric
acid (HF) solution after the annealing. Then, the etching

rate and etching selectivity were calculated from the
thickness changes of the ZnS (x%) - SiO, (100-x%) thin
films.

ZnS(x%)-Si02(100-x%) 100 nm

L

[

Si substrate

——

As-deposition Furnace anneal

v v

=
HF solution

Wet etching

Fig.1 Experimental procedure for examination of
wet etching characteristics.

Fig.2 shows the etching rate and selectivity in the as-
deposited and annealed samples. The etching rate of the
7ZnS-Si0s thin film decreases with an increase in the ZnS
mixture ratio (x%). In the case of x=80%, the selectivity
was much larger than other mixture ratios. Thus, there
was a large difference in the etching characteristics of
7ZnS-Si0s thin film between x=80% and other mixture
ratios. In addition, the etching selectivity of ZnS-SiOg
thin film at x=80% was more than 10, which was large
enough to be used as a patterning material when using

HF solution.

20

20

Selectivity

—_
w

S
Etching selectivity

[As-depo. Rate / Anneal rate]

w

Etching rate (nm/sec)

0 20 40 60 80 100
X (%) [ ZnS(x%) - Si02(100-x%)]

Fig.2 Etching rate and selectivity of ZnS (x%) - SiO,
(100-x%) thin film.
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I 3. Structural analysis

The ZnS-SiO, thin film at x=80% has a sufficiently
large etching selectivity, which is an appropriate
characteristic for the patterning material in heat-mode
lithography. The structure of the ZnS-SiO, thin film and
the structural change by annealing were investigated in

order to determine the reason for the large etching

selectivity.
Detector
Scattered x-ray
Incident X-ray . fafax,refracted x-ray
g SN G L
| 7 e e
Incident angle : %
0.1 deg. Si substrate Kapton
--------------------------- Chamber

ZnS-Si02 thin film [100 nm thick]

Fig.3 Grazing incidence x-ray scattering (GIXS)
measurement method.

Synchrotron radiation measurement of the ZnS-SiO,
thin film was performed at SPring-8. Grazing incidence
x-ray scattering (GIXS) with a multi-axes diffractometer
installed at BL46XU was used to examine the structures
of the as-deposited and annealed thin film. Fig.3 shows a
diagram of the GIXS measurement method. The sample
was mounted in a chamber filled with He gas. The x-rays
irradiated the sample surface at an incident angle of 0.1°.
Only scattered x-rays from the thin film were selectively
detected by irradiating the x-ray at such a low angle.

Fig.4(a) shows the x-ray scattering profile and (b)
shows the radial distribution function (RDF) of the as-
deposited thin film at x=80%. The RDF was derived from
the x-ray scattering profile. (7) In the Fig.4(b), the
horizontal axis represents the averaged atomic distances.
The neighboring atomic distances in a tetrahedral
network structure of the ZnS crystal are 2.3A and 3.8A,

which correspond to the Zn-S and Zn-Zn distances,

80000

BL46XU
X-ray energy 20 keV
Incident angle 0.1 deg.

(a.u.)

60000 [
40000

20000 r

X-ray scattering intensity

0 20 40 80 100 120

60
20 (deg)
(a) X-ray scattering profile

800

u.)

@
o
=]

66 A
O

38A
Tetrahedral network
structure of ZnS crystal
. ]

6 7 8

N
Q
=]

2.3

[N
=]
(S

Radial distribution function (a.

3Distan‘::e (A?
(b) Radial distribution function (RDF)

Fig.4 GIXS measurement of as-deposited ZnS (80%)

- Si0; (20%) thin film.

respectively. The RDF shows that the tetrahedral
network structure like ZnS crystal exists in the as-
deposited ZnS-SiO, thin film.

The wet etching selectivity of the ZnS-SiO, thin film
strongly depended on the ZnS mixture ratio (x%), and
the selectivity of x=80% was much larger than that of
x=30%, as shown in Fig.2. So, the RDF of each thin film
was compared. Fig.5 shows a comparison of the RDF
between the as-deposited and annealed ZnS-SiOs thin
films. Even after annealing, the RDF of x=30% did not
changed, as shown in Fig.5(a). On the other hand, the
RDF of x=80% was notably changed by the annealing, as
shown in Fig.5(0). The peaks at 3.8 A and 6.6 A
correspond to the Zn-Zn distances in the tetrahedral
network structure of the ZnS crystal. The change of the
RDF profile suggests that the ZnS grains in the ZnS-SiO,
thin film at x=80% were crystallized by annealing,.

Ricoh Technical Report No.33

38

DECEMBER, 2007



—500°C anneal
— as-deposition

0o 1 2 3 4 5 6 1 8
Distance (A)

(a) ZnS(30%)-Si0,(70%) thin film

|

1000

Zn-Zn 6.6 A

u.)

©
=3
S

Zn-Zn 38 A

=
o
t=1

'S
=)
S

Zn-S2.3A

Radial distribution function (a.
g

—500°C anneal
_ a§-depo§ition

o

0 1 2 3 5 6 7 8

Dis?ance (A)
(b) ZNS(80%)-Si0,(20%) thin film

Fig.5 Comparison of RDF between as-deposited and
annealed ZnS-SiO, thin film.

Fig.6 illustrates a model for the structural change of
7ZnS-SiO, thin film caused by the annealing, which was
derived from the GIXS measurement. The ZnS-SiO, thin
film is consisted from a ZnS grain and a SiO,, grain. In the
case of x=30%, the ZnS grains are dispersed in a matrix
that is composed of SiO, grains. We assume that the SiOy
grains isolate the ZnS grains, because there is more SiOy
grain content than ZnS grain content. On the other hand,
the ZnS grains are in contact with each other in the ZnS-
SiO, thin film at x=80%. The closed ZnS grains are grown
by the annealing, and the grown ZnS grains surround the
SiO, grains. In the wet etching process, the HF solution
dissolves the SiOy grains, and a lift off of ZnS grains
occurs in the matrix. In the case of x=80%, the ZnS
grains grow enough to surround the SiO, grains during
the annealing process, and the grown 7ZnS protects the
SiOq grains from the HF solution. Therefore, the etching
tolerance of ZnS-SiO,, thin film at x=80% is increased by
the annealing. Thus, the crystallization of the ZnS grains
by the annealing is the reason of the large wet etching

selectivity in the as-deposited and annealed thin film.

00e0 0020

P ses 9 o0e°
e 0 Asdepo. €°20°¢
‘Oo%.O “.O....

©0g~© ©65°© @ —zns
o%%%%% 0—8i0;
20074 Anneal
‘%%%%o

[Slor- e
Unchanged  Crystallization of ZnS grains

Wet etching [ in HF solution |

Asdepd @ © @~ ZnSliftoff

Etch-rate: Hi ° ~0
LA SiO, dissolve
o g ®
Selectivity: Large © ® o ©
Anneal
Etchrate: L Grown ZnS crystal
e o [ Protect SiO2 from HF ]

Fig.6 Model of structural change by annealing and
etching characteristics of ZnS-SiOg thin film.

I 4, Patterning of ZnS-SiO;

We estimated the ZnS-SiO, thin film at x=80% could
be appropriately used as a patterning material for the
heat-mode lithography by examining the wet etching
characteristics and the structural analysis. So, we
investigated the performance of this thin film as a
patterning material. The ZnS-SiO, thin film at x=80%
was compared with other mixture ratios in the viewpoint
for clearness of pattern edge.

Fig.7 shows the patterning method for the ZnS-SiO,
thin film, which is based on the laser annealing and wet
etching treatment. The structure of this sample was a
polycarbonate substrate / lower ZnS-SiO, layer (50nm) /
AgInSbTe layer (20nm) / upper ZnS (x%) - SiO, (100-
x%) layer (45nm). The ZnS mixture ration (x%) was
changed from 30 to 100%. In this structure, the
AgInSbTe layer was used as an optical absorption layer,
and the upper ZnS-SiO, layer as a patterning layer.
Fig.7(b) shows the laser annealing process. An optical
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disc tester was used, and the optical pickup consisted of
a 405-nm laser diode (LD) and an objective lens with a
0.85 numerical aperture (NA). When a focused beam
was irradiated onto the sample, the structure of the ZnS-
SiOy, thin film changed with a heat transmission from the
AgInSbTe layer. Fig.7(c) shows the wet etching process.
After laser annealing, the upper ZnS-SiO, layer was
removed by the etching in the HF solution. Fig.7(d)
shows the sample structure after the wet etching. The
laser-irradiated part of the upper ZnS-SiO, layer
remained, even after the etching. The convex patterns of
the ZnS-SiO, were formed by this method.

ZnS(x%)-Si02(100-x%) HF solution

405nm LD-NA0.85
AgInSbTe 20 nm ¢

| )

5 e | e

ZnS-Si02 dot

AgInSbTe

MR — e |

Zn$-i0250nm  (b) Laser annealing (d) Pattern shape
(a) Stacked structure (c) Wet etching

Fig.7 Patterning method of ZnS-SiO, thin film by
heat-mode lithography.

Fig.8 shows SEM images of ZnS-SiOs dots. The ZnS-
SiOs thin film at x=30% could not be patterned and the
upper layer was completely removed, as shown in
Fig.8(a). The ZnS-SiO, thin film at x=60% could be
patterned, as shown in Fig.8(b). However, the edges of
7ZnS-Si0, dots were unclear. The ZnS-SiOy thin film at
x=80% could be patterned and the edges of ZnS-SiOg
dots were clear and smooth, as shown in Fig.8(c). And,
the thin film at x=100% that was only ZnS was not a bit
etched in the HF solution. Thus, the patterning of ZnS-
SiOy, thin film was markedly related to the ZnS mixture
ratio (x%), and we could form ZnS-SiO, dots with clear
and smooth edges by optimizing the mixture ratio for
x=80%. There is an optimum ZnS mixture ratio for
patterning ZnS-SiO, thin films, because the SiO; grains
control the crystallization of ZnS grains, as shown in
Fig.6.

AginbTe layer  ZNS0XA)-SI02(100-1%) dot

Upper ZnS-Si02 layer

was removed Unclear edge Clear and smooth edge

KCZE . S

(c) x =80%

(b) x =60%

Fig.8 SEM image of ZnS-SiO, dot pattern.

Fig.9 shows an SEM image of the convex ZnS-SiO,
pattern, which was formed by making adjustments to the
taper profile of the convex pattern. The sample structure
was a polycarbonate substrate / lower ZnS-SiO, layer
(50nm) / AgInSbTe layer (20nm) / upper ZnS (80%) -
Si0y (20%) layer (200nm). The taper profile of the
convex ZnS-SiO, was almost perpendicular, as shown in
Fig.9. The height of the convex ZnS-SiO; was
approximately 200nm, which was nearly equal to the as-
deposited thickness of the upper ZnS-SiO, layer. Thus,
the taper profile of the convex ZnS-SiO, was very steep.
This is a feature of the ZnS (80%) - SiO, (20%) thin film

used as a patterning material.
Aspect Ratio= 1

@200 nm

Height: ZnS-Si02
200 nm

AgInSbTe

Perpeﬁdicular

Convex ZnS-Si02
9835&‘57‘5.0 k V XSB:‘GK 600nm
3 AginSbTe layer

>

Fig.9 SEM image of convex ZnS-SiOy pattern.
Convex 7ZnS-SiO, with perpendicular taper
profile was formed.

We tried to find the minimum size of the ZnS-SiO, dots,
as shown in Fig.10. The sample structure was a

polycarbonate substrate / lower ZnS-SiO, layer (50nm) /
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AgInSbTe layer (20nm) / upper ZnS (80%) - SiO, (20%)
layer (45nm). The relationship between the laser pulse
width and the diameter of ZnS-SiO, dots is shown in
Fig.10(a). The diameter of the ZnS-SiO; dots was
modulated by changing the laser pulse width, and the
diameter changed in proportion to the laser pulse width.

Fig.10(b) shows SEM images of the ZnS-SiO, dot pattern.

The period of ZnS-SiOs dots was 250nm, with a
maximum diameter of 220nm and minimum diameter of
90nm. The edges of the ZnS-SiO, dots were clear and
smooth, as shown in the SEM images. The minimum
diameter was about 90nm, which was approximately
one-fourth the size of a laser beam spot from a 405-nm

LD with a 0.85 NA objective lens.

250

1501

Diameter (nm)

Pulse width 4mw
—
Power
F— 1m

16

g 10 1’2
Pulse width (nsec)
(a) Relation of laser pulse width and diameter of ZnS-SiO, dot

ZnS-Si02dot  AgInSbTe

2 405nm-NA0.85
391 nm

(b) SEM images of ZnS-SiO, dot

Fig.10 Modulation for diameter of ZnS-SiO, dot by
changing laser pulse width.

From the viewpoint of minimum size and the edge
clearness of the formed patterns, we believe that ZnS-
SiO,, thin film could be used as a patterning material for

forming nanometer-scale patterns.

I 5. Fabrication of quartz mold

Quartz is a useful material as a master mold for light
assist imprinting processes, because of its high-
transparency. Therefore, the Z7ZnS-SiO, pattern was
applied to a hard mask for the dry etching process, and
quartz molds with dot and line patterns were fabricated.
We describe the fabrication process for the quartz mold
and the shape of quartz patterns.

Fig.11 shows the fabrication process of the quartz
mold. The ZnS-SiOy thin film was patterned by heat-
mode lithography, as shown in Fig.11(a). The convex
pattern of the ZnS-SiO, was used as the hard mask for
the dry etching process, as shown in Fig.11(b). Finally,
the hard mask was completely removed by wet etching
in an acid solution, as shown in Fig.11(c). The shape of
the 7ZnS-SiO; pattern was transferred onto a quartz

substrate using this method, as shown in Fig.11(d).

Removal of hard mask

ZnS-SiOz2 pattern

Convex quartz pattern

Quartz substrate ]

(b) Dry etching
(a) Patterning of ZnS-SiO, (c) Wet etching

(d) Quartz mold

Fig.11 Quartz mold fabrication process.

Fig.12 shows an SEM image of a convex quartz pattern.
The pattern height was 220nm and the period was
400nm. The top of the convex pattern was flat and the
edge was very steep. This pattern shape proves that the
7ZnS-SiOs hard mask has a sufficient etching tolerance for
the dry etching process. Fig.13 shows an SEM image of

the quartz pattern in which the sizes were modulated by
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changing the laser pulse width during the laser annealing
process noted in Fig.7(b). The minimum size of the
quartz dot was 90nm in diameter. This size was
approximately one-fourth the size of a laser beam spot

from a 410-nm laser with a 0.9 NA objective lens.

Flat pattem top  gteep pattern edge

Tilt view

Pattern height 220 nm [AFM]

00nm WD 15.8;

LEl  50kV  X100,000

Quartz dot

PYTEY

Fig.12 SEM image of convex quartz pattern.

Fig.14 shows SEM images of the line patterns. The
shape of the quartz line and that of the replicated
pattern were examined. A photo-polymerization (2P)
method was used for the replication process, and the line
pattern was replicated onto a 2P resin by using the
quartz pattern as a master mold. The groove width of the
quartz pattern was about 100nm, and the land width of
the replicated pattern was about 100nm. It should be
noted that the edge of the quartz line was smooth and
that of the replicated line was also smooth.

-

wI’aﬁfxtern height
. 40nm[AFM).

Quartz dot

prre

Fig.13 SEM image of quartz dot pattern.

Photo-polymerization method
[UV-curable imprinting]

2P resin

Replicated line pattern

(a) Quartz line pattern (b)

Fig.14 SEM image of quartz line and replicated line
pattern.

Thus, the ZnS-SiO, pattern was used as the hard mask
for the dry etching to fabricate the quartz molds. The
minimum size of the quartz dot pattern was
approximately one-fourth the size of the laser beam spot,
which was the same as the minimum size of ZnS-SiO,
pattern, and the line edge smoothness was maintained

even in the replicated pattern.

6. Summary

The crystallization of the ZnS grains by annealing was
the cause of the large wet etching selectivity in as-
thin film. This

characteristic was used to form ZnS-SiO, patterns.

deposited and annealed ZnS-SiO,

Optimizing the ZnS mixture ratio for 80% helped to form
a convex ZnS-SiO, pattern with clear and smooth edges.
The minimum pattern sizes were approximately one-
fourth the size of a laser beam spot from a 405-nm laser
diode. Furthermore, the ZnS-SiO, pattern was used as
the hard mask for forming quartz molds using the dry
etching process, and we fabricated quartz molds with
clear and smooth pattern edges.

The edge quality of a pattern such as clearness and
smoothness is very important for optical discs, because it
markedly affects the quality of the readout signal.
Therefore, the ZnS-SiO, thin film is useful as a patterning

material for producing master molds of optical discs. In
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addition, the quartz molds will be widely used as master
molds for light assist imprinting processes to fabricate
luminescence and optical devices composed of

nanometer-scale patterns.
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Research on Electroformed Micro-Spring with LIGA Process
I SO

Fumiaki KATO
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MEMS (Micro Electro Mechanical System) #Aff(0—>TdH 5. AREILIGAT 7 & A & A CHME20
~40pum, FE200um (7 AT NHfK1I0) O&BRO~A 7z ) o 7ERIELE. £z
ZOMFRICENTUT K REHFMECTH D=y rVIIZ, EhOTEWBERHIfFSND
=y TN-BEETH~A 7 a A7) vV OEWELRL T, O EFHIiL72& 25, Ni-Fefrd:
BORT Y U TEINIDATY 27 & TR TRIVWVIREE 2 R70 2 & 3 Sz,

Abstract
LIGA is one of MEMS (Micro Electro Mechanical System) techniques, which has the machining ability
of high—aspect ratio with X-ray lithography and electroforming. We manufactured the metal micro—springs
with 20-40 ym of line width and 200pm height (maximum aspect ratio is 10) using LIGA process.
Furthermore, in addition to Ni, a common elecroforming materials , we tried to manufacture micro springs
with Ni-Fe alloy which is expected to provide very high strength. It is found that the Ni-Fe alloy springs

have much higher tensile strength than the Ni springs.
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Fig.1 Schematic Image of SR Radiation.
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Fig.3 Schematic Image of LIGA Process.
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Table 1 The Detail of Ni Plating Bath.
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Fig.4 SEM Image of the Micro-Spring.
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Ricoh Technical Report No.33 47

DECEMBER, 2007



2-3-2 XREEZ

BYE LT~ A 7 a X7 Y 7 ORI Z BT RE
E (KLA-Tencortt 7 /v 7 7 25 v 7)) ZFWTCHEKHE
MLEZMIE Uz, AR OBEMEE 5 HE 2 Fig 61~ .

Fig.6 The Side of the Micro-Spring.

FEH S IZEE ST (Fig6DHEST M) TRa0.018,
AEITIE (RIREDTIR)  CRa0.120 & KI5 16100 7 A3 Kl
W@ <R TS, EIHEFTNIATO AR A1
D0, ZHUITAZ OMUWNREDEE LA MNIHRE
SENEHEDT, ZOAYDIDKFEIEOFREH S A
Ll polztEZLND. DFEVLIGAT B AL,
10nm & W5~ A7 OIS 5 Sk TG T X e
BHHZ EaERmL TN,

MR ESUR

AMFFEAE ] U 7= 2R O BEHAE ORI A 5
728, BIEREBRA 2 VT, B, SIEEME, fMoNc
OWTCHIEEIT- 7.

FRBTITEST TEVLEL (200~400°C T2IRFH]
BFH) 2T b DI OV T HREEORBREZITV, &
1. C ORAIEE DT DN T H R L 7=,

2-4

2-4-1  S|REERA

FIERBR A OIRZFig TWoRT. ZoRBRA 1T~ A
ra ALY T EEEO e A TEYEL TV 4.

¥ I_J ﬁ
0.02~0. 1
0.8 t0.1~0.2 {(mm)
Fig.7 Tension Test Piece.
2-4-2 TEE

A7 meyh—AMEH FAARYEFTHMI03) %

AWT, MEEREBRA OmEZNE L. ZoMEE
Fig8il£ &L 5.
ZZZ 6190 i ]
B Ni-Fe(Fe20%)

400.7

Vickers Hardness

300C 400C

250C

AS Plating 200C

Heat Treatment

Fig.8 Vickers Hardness.

BULELRTO = v 7 V-8R 54 ITHVET83 & = v LD
HV259 & FE R KIEICAE 2 & SRR S iz, Z OREEE
T L RIERA AT L 28l (JIS G 4315 SUS631-
CSP : HVA30LL |) (ZPLitd 5.

Flo=w FVATINENC X0 thx 2T 2 DIZxf L,
= v -8RE413250°C £ TIEITHEE N EH35 2
ERBOONT. T L=y -#54H250CHE
25 &=V L RRRICEIED G E 5.

Ricoh Technical Report No.33

48

DECEMBER, 2007



2-4-3 SIRBEELOHY

FIBRREE 36 K UMM ONEFig. 90 X 5 Zafi Btk & in
Ha AW THIRRBRZIT, 2 O K & R i
WrE TOMOEZE L7z, Zedof dEalBiiiid 1 o A
b 45848 &l L 7.

Fig.9 The Tension Tester and the Jig.

HIE L7538 & OV TFig. 1038 X OFig 111K T

FCIEBIRMEX 3525, ELL Lol Tl
EIXME 52 & bERshr-.

FTHNICONWTIE=y 7 VNRED A& L i
HOR ERAT2EARH L0, = v 7 V-EE8IE T
L, Fol<#HDMEmZRT I ENDINST-.

2-4-4 EE

= TNV EREAIT =y LV E R L C, R &R
BN TWD. TEVES = v 7L 10 00m v ME A 23
BDHN, 200CHR D & BIIRME L HUODMET LT
<20, EHIZ250°CUL ETIHBEHEME T LD LD,
ZDOTDENNNDL A LS T COMMIZITEENLET
H5.

2-5  [FHREER

BUE LT 2R HOM B O~ A 7 a AT Y o 78R
FEDHPEEFIg2TRTEY vA 7 v Aa—7TH|
EL, TOREMRREEFigIsIc7my LTz

B ZoRBRIZIE, IFRiE40um, FE X100 mD~
A aRTY T EER L. (Fig2zi)

~AIaRT) T

v AraAa—7
= (LX)

o2 MERE

Ni-Fe(Fe20%) "

2500
2166.4
1995.5 mn |
= 2000 ENi
£ 1721.1 B Ni-Fe(Fe20%)
%:n 1500
£ 1169.9
1)
©
7 1000
5 632.4
= 588. 574 .
£ 509. 472,
500 429,
0
AS Plating 200C 250°C 300C 400C
Heat Treatment
Fig.10 Tensile Strength.
70.0%
ENi 60.5%

60.0% B Ni-Fe(Fe20%)

50.0%
g 39.0%
g‘) 40.0% jﬁo 34.0% =
B 29.5% ]
= 30.0%

1.5%
20.0% 6:3%

0.0%

AS Plating 200C 250°C 300C 400C

Heat Treatment

Fig.11 Elongation.

BGFERT O = v 7 )L -BR A4 0O 5 [IEFRE 131996MPa &
= v/ WESIMPaD 35 LA EDsEE A 7R L=, £72200C

Ni-Fe

Yield Point

=

Elongation (%)

A g
Ni-Fe Spring Constant
60
% i s k=36.0 mN/mm
3 Yield Point
~ 40 f/
30 Ni
20
0 /’l Ni Spring Constant
f k=27.0 mN/mm
0 A . . .
0 20 40 60 80 100 120

Fig.13 The Result of the Spring Test.
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Numerical Simulation of Carrier Behavior in a Two-component Developer Unit in
Electrophotography

s g

Takahiro WATANABE
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PERDE5FDILT L2, B =y MREFCTOIEHNHIGF IS,

ABSTRACT
A new particle simulator to analyze the behavior of carrier beads around a magnet roll in a two—
component developer unit in electrophotography has been developed. The simulator, which is based on
Discrete Element Method, including the magnetic interaction force among particles in a magnetic field,
adopts parallel processing with MPI and/or OpenMP. Parallel processing of the particle simulator with
16 processors reduces calculation time about 6 times shorter than that of uni—processing simulator.
The simulator will be an excellent tool for design of two—component developer unit in

electrophotography.
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Core Technology Research Center, Research and Development Group
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Improvement of Repetition Durability by Controlling Intensity Distribution of the
Laser Beam for Laser Recording on Thermal Rewritable Media
JIE Bk AR = SR HE

Shinya KAWAHARA Tomomi ISHIMI Yoshihiko HOTTA
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ABSTRACT

We are studying laser recording on thermal rewritable media. As an image is recorded by an irradiation
of laser beam out of contact between the energy source and the medium, the laser recording are expected
to find new markets, because the image can be recorded even if the energy source and the medium is
separated and the medium is moving. The decrease of the optical density of recorded image and the
increase of the optical density of erased image are occurred by repetition of image recording and erasing
by the irradiation of laser beam of Gaussian distribution, because the energy of the laser beam is too high.
We found that the repetition durability improves by controlling intensity distribution of the laser beam.
The calculated result by a thermal diffusion simulation shows that the repetition durability improves by

uniform heating of the medium.
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Research and Development Center, Thermal Media Company
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ZRITTMEMSSE 5—7 LA TINAL ADRF
A Two-Dimentional MEMS Mirror Array Device based on New Structure
g B rAfR PN

Seiichi KATOH Takeshi NANJYO Koichi OHTAKA

= g
MEMS ZKIEX 7 —7 LA T34 A2 FR LY R U2 AWTEED ORS00, /Nl
DIEEIZ g > Tz, Fox I e o P ORWHTHIE “IRCMEMS 7 —7 LA ZBHF L7z, JEIR
oAy hEIT—a—F =T HA by ISR Y I T X HHICHEMEN R TH B.
LT —BIUTE R > b EFETEm) S B THE SN, RS I T —MOBN AL DHE
NTI T —IHMARENT D, 73 ZARMEL BB ORBIEE 7 n e A 2 E AR~ A 7 n~y
= 7RV Tt BE um I T —T 3 ADRERFEIZ2300Pad il ERFAK T I 2 L—

varbtBRLEIIENRGIoT.

ABSTRACT

The development of a two—dimensional MEMS mirror array device based on a new structure is reported.
The feature of the device is that the mirror is not supported by hinges on the substrate. The combination
of the pivot formed beneath the mirror and the stoppers formed at the corners of the mirror enables the
inclination of the mirror. A floating potential in the metal mirror is generated by the electric field of the
electrodes arranged around the pivot. The mirror is inclined by the electrostatic force between the mirror
and the electrodes. The device is fabricated by surface micromachinning technology with a two—step
sacrificial layer process. The response time of 15 4 m mirror in reduced pressure at 2300Pa agrees with

the simulation results.
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High Precision Drive Control Method Compensating the Influence of Transfer Belt
Thickness Variation
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Hiromichi MATSUDA  Toshiyuki ANDOH Hiroshi KOIDE

3 =

IR, EFHFHENT—7 ) 2 —TlE, BEI N ORELZENETNORRKERDT2D, &
WEBPENZER STV 5. B85-UL b OB 2 F2BLIS 2 BREIFIE iy & LT, #5~UL b
Pefil s o 1tE e —Z OEEENC n— & Y —2 =X 23T, R U EESRE A T 4 — RNy
7 i 283 o 5. LinL, 5L MOET IO DR, Wb DL ME
HEITEE L THBIRRENSE L 570, mHEREREIRNETH 7=, 22T, n—%
Y —x v a—H L EREE—Z OREMAE WA IS, FRiC~L NEAEINC K 5 R EZ mRs
WAL, RREAAHIE L7228 DS 2 2 & AN rTREZRFTHIRIEIEIN 2B L7z, 2k » T,
b T ~L MEEVMEREZ B L. £, HAOBEGEir L& 25, ~UL L DIESRIEEIC
ERTETNRKRIBICEGE L2 & &2 MER LT

ABSTRACT

A new belt drive control method for reducing a belt velocity—fluctuation is proposed. The velocity—
fluctuation of a transfer belt in electrophotographic—color—printer causes color—registration—error and it
degrades image quality. In order to obtain high image quality, driving technology to keep the belt velocity
constant is needed. A feedback control approach, which regulates an angular velocity of a driven roller,
has control error caused by a belt thickness—variation. The belt thickness—variation is a distribution of
belt thickness in the circumferential direction. The new belt control method adopts the feedback control
and compensates the control error. The feasibility and effectiveness of the new belt control method is

experimentally verified.
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Table 1 Specification of the belt unit.
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Visual Inspection Method for OPC Drum
[ il ¥ B B B

Ryuji SAKITA Osamu NAKAYAMA Teruki KAMADA Yosuke KONUMA

= =

OPC (Organic Photoconductor) K7 A(ZEgSEIZKE 8L 5 2 5 EBEMERESRL CTH D,
ZOREILEY, BT L 9MBETITONS. ANCEARAEDTZD, HEBESITH DL,
Z< OMEEA X TEY, HBEMLICHT 2ZRNPIEFICE . SMERE TRA BEILT 57291
13, BB 2R KB & BRI ORI, WO T ONEA W SO VNENR DD, £D
72lZ, N7 AEMAREONEEEN A X FALE 2B S D SR D /32 MR /K EEERA )
Bl CEERGBIERIEIEAN) &, AT DL RMEREICKIR U BB F IR A BRSS L. WiF
EICED, RREOHRHARI00%, BiOW\BRHARL3% &V ) EEGERDE DI, @i 2Kk
] & BB OB, LW O MR T OMEE WIS D 2 LN TER.

ABSTRACT

OPC (Organic Photoconductor) drum is one of the important parts which have a significant influence
on image quality of copying machines and laser printers. Generally, the quality of drum surface is
inspected by human. Because human check has a lot of problem such as variation of results, automatic
inspection system has been strongly expected. In order to realize the automatic inspection system, it is
required to achieve competing two problems between high sensitive detection for defects and low false
detection rate for good products. In this paper a robust and sensitive inspection method is reported,
which consists of image acquisition and processing technique. The image acquisition technique is called
reflection line tracking control, where a line sensor position is controlled to capture the surface image of
the drum with high sensitivity against large movement of the target. The image processing technique is
composed of multiple algorithms to detect various kinds of defects expected for the OPC drum. The
experiments to evaluate proposed technique show detection rate for NG drum is 100% and false detection

rate for good drums is 1.3%.

* BIERHFEATE SRR

Core Technology Research Center, Research and Development Group
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BB 2 203 5R .
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it /A FR-OPC ( Filler Reinforced Organic Photo
Conductor) R A HlEIZHH ST aD.
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Over Coat Layer (OCL)

Charge Transport Layer (CTL)
Carrier Generation Layer (CGL)

Under Coat Layer (UL)
Substrate (AL drum)

Fig.1 Structure of FR-OPC drum.
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Table 1 Classification of defects.
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Fig.4 Detection sensitivity.
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Development of World First Automatic Duplex Printing Machine in Digital
Mimeograph Printing Process.

g St =L AC TN [ A

Mitsuo SATOH Hiroshi KANNO Eiji OHKAWA Mitsuhiro SUGAWARA

= =
WALV a—#XSIT VX VAR T v A K D8R - FlRl— 8% (U R—, 7V

7)) AP L, 198642 A AR 0T ¥ # L FLURFIIESS-880 4 5858 L 7. LI v & A 13H
HADT VY g oA UFEGE TEENEIREIT) 7t A TH Y, FEREEEZIT - TR,
Z DT DFIRIERS DA LD & FTAZA U F03ME L, Eiov—F —HIC X 0 FIRE o Ak
HEEAT) A VRPROBMICHAET D, ZOREE LSO RO BB CHiERIB AT 5 7
CHVARREIRAEOBIRIIIERICREECTH 72, D7D F Y DFAEF (BT F = &
X, Uy RS ABERASR, B — e —5— S ARSI oAk s
2 R FRG 2R OVl i RIS [ 2 BR%E L, 2007483 H [ZSatelio DUO 8& L THFEL, #Hafatd
LTW5. Satelio DUO 813240 — /3D BBIMAFIMEETH Y, a2 327 RR1 KT A
TFIRIBEREIC & 0 BHRCH 206G & Rl U~ o YA X CRBENM AR Z B L A,

ABSTRACT

TOHOKU RICOH Company developed a plate-making and print machine in one body (Priport or
Satelio) by a digital mimeograph process and released the world’s first product SS-880 in February, 1986.
The mimeograph process is known as a process to perform pseudo—drying by emulsion ink penetration to
paper and has no fixing system. Therefore, ink adheres to one’s hand when one touchs the fresh printed
paper, and ink also adheres to the next paper during various post—press transportations of roller . It has
been very difficult to develop an automatic duplex printing process in mimeograph because of the pseudo—
drying limitation. We have developed a new duplex printing method and machines which consists of four
original technology (1 : Technology of Satelio master plate 2 : Technology of two sided images on one
master plate 3: Technology of blur free beads roller 4: Technology of high speed duplex paper handling)
and released it as Satelio DUO 8 in March, 2007 which got favorable review. The machine is a full
automatic ultra high speed printer of 240 page per minute, and is just the same size as the preceding

products due to very compact duplex paper handling mechanism.

* kY a—HRarh ERIBEESEAE
Digital Duplicator Product Development Div., Tohoku Ricoh Co., Ltd.
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Fig.8 Shifting mechanics of 3 different profie press
cams.
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Table 1 Result of experiment.
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Fig.11 Comparison of ink transfer stain.
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A 2400dpi Thermal Imaging Technology with Multi Lasers

AR B AR A e L fESE”
Minoru MORIKAWA  Shinichi SUZUKI Kazumi ISHIMA Masafumi YAMADA
= =
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ABSTRACT

With the goal of extending business of the various thermal media held by Ricoh and launching business

with optical systems for the graphic arts field, we have developed high—density imaging technology with

multi-lasers. This technology can handle wide format images. The technology is consists of a very simple

optical head technology and an original exposure algorithm. As a result, compared with existing exposure

systems in the market, there is no degradation in picture quality and the technology is achieved at very

low cost.

* WIEBZEALE  SalmbeimrgenT
Advanced Technology R&D Center, Research and Development Group
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Fig.3 The prototype of an optical head.
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Fig.5 A part of long optical head.
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Development of Voltage Regulator using LDMOS Transistor
Bk =

Takaaki NEGORO

= g
20VE EOEBETEEEDOEILE L X = L—& TIHEE, KHEEFRES & L CCMOSH A E B
EWROTWD. LML, MEROETMEMOS b T > P A2 IZONHITZ /NI T 2 EnEL <,
NAR—F BRI TE 2/ A FEB T 5 2 EBREECH 72, 4], IRONIRFLOFHEZ &>
EMHELDMOS (M7 MAEBIIMOS) R v P AL RN N T PR % L LTERH L TKRER
LDO (KFkmy 77U h) BELXa L—XEFERLEOTHRET .

ABSTRACT
CMOS voltage regulators at high voltage operation of 24V or more in power supply IC are watched
with interest recently because of the low current consumption.The difficulty to achieve low on resistance
of high voltage MOS transistor inhibits the production of LDO (Low dropout) CMOS voltage regulators
with large current comparable to Bipolar driver, does not produced. We developed a new large current
voltage regulator using high voltage LDMOS (Lateral diffuised MOS) transistor. Device feature and

performance of voltage regulator are described in this paper.

* BTN AD V8= B BTSSR

Analog Design Development Section, Electronic Devices Company
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ABSTRACT

This article presents our contributions to expert search and discussion search of Enterprise search. In
discussion search, we take advantage of the redundant patterns of emails, such as the subject,author,
sent time, etc., which we incorporate in a field-based weighting method to mine discussion topics with
higher robustness. Some non—content features, such as time-line and mail thread are found to be useful
as experiments showed their improvement of the search precision. In expert search, two variants of the
BM25 and DFR BM25 weighting models — namely V-BM25 and V-DFR BM25 - are put forward. In
addition, to decrease the confusion of the topic, we propose a Variant of Phrase weighting model (V-
Phrase) and a two—stage field-based search method to refine the results. Query—based document length,
not profile length, is used as document length in these weighting models to eliminate multiple topic drift.

The experimental results prove these approaches can effectively improve the precision of expert search.

* Ya—y7 by ()
Ricoh Software Research Center (Beijing) Co., Ltd.
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1. Introduction

With the fast development of search engine
technology, enterprise search becomes a very important
research field in information retrieval. And people have
further requirement for enterprise search, such as higher
precision and more functionalities. TRMeister is a full-
text search server with DBMS functions developed by
SRDG, Ricoh. It's used as one of important components
in document solution applications. And it will take
significant role in Ricoh's future products. To find
promising applications and improve the performance and
functionalities of TRMeister, we participated in TREC
2006 Enterprise Track. The Enterprise Track considers a
user who searches the data of an organization in order to
complete some task. Enterprise search is interesting
because it has not been sufficiently addressed in
research, and it is of immense practical importance in
real organizations. We participated in both tasks of

Enterprise Track: Discussion Search and Expert Search.

2. Discussion search

The goal of discussion search is to retrieve a set of
messages in the email lists that provided pro/con
arguments for a particular choice such as "html vs.
xhtml". The motivation for the task is to assist users in
understanding why a particular decision has been made.

In this section, related work is presented firstly;
secondly data cleaning and feature extraction is
introduced; thirdly terminology and methods we used

are discussed; at last the test result is analyzed.

2.1 Related work

In [1], Anh et al (Melbourne University) made a
baseline run on an index from which all quoted text had
been stripped. In this baseline run, the document scores
were then supplemented, first by scores from a parallel

index of the quoted text, then by scores of other

messages in the same thread, and finally by the
frequency with which the message's author is posted to
the W3C mailing lists. A separate run was made using an
impact-based system. The results showed the impact-
ordered run is superior to the chosen baseline, and
retaining quoted text is superior to removing it.
Enhancing document scores with thread information is a
promising technique.

Craswell et al (Microsoft Cambridge) identified three
text fields: subject, body and quotation [2] and treated
each of these differently over a uniformly weighted
baseline. Their results emphasize the importance of
having appropriate training data (lacking for discussion
search) to get satisfying results.

Vechtomova et al (University of Waterloo) also
adopted thread properties to identify the discussions [3].
All the test (pseudo-relevance feedback, and use of some
structure information) runs of CSIRO and ANU
performed poorer than the base run that simply ignored
email structure and treated all elements equally. Maybe
there are bigger gains to be made by considering email-

specific features like thread structure [4].

2.2 Data cleaning and feature extraction

Fig.1 shows the typical structure of a discussion
message. We can divide it into 19 parts (A-N), from each
of which information can be extracted.

The distinction between these parts - and their role as
content-related or non-content-related - is the

discussion retrieval scheme.

According to the HTML tag information and some

cornerstone of our

structure feature (e.g. quotations are identified by the
quotation character '>') we can easily divide the
document into parts labeled from A to N in fig.1.

Part A is the navigation field;

Part B is the subject of the message. It is a summary of
the key points of the message and therefore an
important piece of information;

Part C is the author of the message;
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Fig.1 Discussion thread extracted from the W3C corpus.

bry data ] [ By thread 1 [ by subiact ] [ by authar ] [ by messages with atte

Part D is the creation time of the message;

Part E is the unique ID of the message;

Part N is also a useless part.

Parts F/G can define the category of the message and 2.3 Terminology
show the relationship of the author with other members; + Timeline:

Parts H/I/J/K refer to the main content of the message. In this paper, we call zZimeline the time elapsed
Parts J and K are the greeting part of the message and between the reception of an e-mail and its next
the advertisement section respectively. These parts have reply in the discussion.
no relationship with the content, so we neglected them. * Thread
The quotations (part I) - which are passages of the Some e-mails often reply to a certain e-mail, and
original text - are identified by quotation characters that usually discuss a single topic. In such situations, all
prefix each line. Such quotation characters can be '>' or e-mails that discuss one certain topic belong to one
"' or probably other characters or regular expressions; thread. The first e-mail introducing the topic is the
combinations of them usually define the quotation depth. root of the thread, and the e-mails that answer this
The new part (Part H) contains the new content typed e-mail are the children of the thread root. Note that
by the author of the message; an e-mail with no reply corresponds to a thread

Part L is the attachment part; containing a single element.

Part M is the thread information from which we can * Field
extract the reply chain; One e-mail has its author, email address, and other
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Fig.2 Workflow chart of timeline-based method.

attributes like: send time, receivers, etc. These groups they belong to in order to get rid of noisy
features are called fields of the e-mail in our paper. messages. It does not care about how to search the

results; it just focuses on re-ranking the found results by
2.4 Methods — .
adjusting their scores.
Then how to adjust the scores? We define what we call
2.4.1 Timeline-based approach
PP the "distance" in thread, which is the space between two
It is highly probable that the e-mails that discuss a e-mails in the same thread. We represent a thread by the
certain topic are sent within a reasonably short timeline. following tree:
Conversely, "noise e-mails" (e-mails irrelevant to the

topic) occur more randomly in time so that the timeline

can filter them out in the search process. The timeline- vP
based filtering method can be decomposed into the
following steps: bo
+ Get top N e-mails (N =5 ~ 30) from the first search O
results. Fig.3 Tree-based representation of a thread
+ Sort them by the send time (optional).
+ Group these e-mails by the send time From the black e-mail node (see fig.3), the upper one
* For each group: is the e-mail that it replied to; the lower ones are the e-
— Get the <start, end> time slot mails that replied to the black e-mail. Then, the distance
— For each e-mail in the top 1000 results: between the black one and the upper one is equal to UP
— If its send time is in the slot, add the constant c (it is a parameter whose value ranges from 0 to 2 in our
to its score system), the distance between the black one and the
One key point of this method is how to group e-mails; lower one is equal to DOWN (parameter whose value is

fig.2 shows how it works: .

The thread-based approach goes through every e-mail
24.2  Thread-based approach in the top N results. For each e-mail, we first obtain the
This method uses the thread information to cluster the thread it belongs to; secondly, we compute the distance

top N e-mails and adjusts their scores according to the from this e-mail to every other e-mail in the same thread
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as follows:
Initialization of parameters: DOWN =1; UP:0 ~ 2

From the seed node:

use the stack to compute:
Push the parent & children into the stack with
distance:
Parent: this node's distance + UP,
Children: this node's distance + DOWN
Pop the node in the stack, and push its parent &
children upper. Stop until the stack is empty

Next, we use the computed distance to adjust every e-
mail's score: if the average distance to the group is lower
than a threshold, the score of this e-mail will be
increased, otherwise, the score will be reduced. At the
end, every e-mail has a new score that is used to re-rank.
After re-ranking, some correct answers may have a
higher relevance rank than without such processing, and

some wrong answers may be pushed to lower positions.

2.4.3 Timeline & thread-based method

This method uses the timeline to compute the
distance in one thread, and this is the main difference
from the method above. In this case, the distance is the
timeline. The other steps are similar to the ones of the
method in 2.4.2.

Table 1
above are considered relevant.)

2.4.4 Advanced field-based method

As we know, the different parts of the document have
a different importance. The important part of a
document contains the terms that are likely to match the
search query. The proposed advanced field-based search
method takes advantage of such observation to improve
the retrieval results. However, note that a part
considered as important in one document can be seen as
less important in another. For instance, the subject part
is very important as it contains the topic of the
discussion, but when it is replied, the original subject will
be prefixed with 'Re:', adding no information to the
content. Besides, the author who replies may type text
with a new content that the subject cannot incarnate. In
our experiments, we do not fix the weight of each field,
but consider many interdependent fields together. For
example, if a term appears in both the subject and body,
we will set a high weight to the subject, but when only
the subject contains the term, the weight of subject will

not get a very high value.

2.45 Query expansion

We used two kinds of query expansion in our
experiments. One relates to the pseudo-feedback and
the other is called 'expanding term form narrative part'.

+ Pseudo-feedback: we regard the top N documents in

Precision results of the five tests (Scores are computed where judging levels '2'* (contains a pro/con) and

testl | test2 | test3 | test4 | testh
num_ret 4776
num_rel_ret 3827 3901 3908 3924 3850
MAP 0.2648 0.2681 0.2749 0.2593 0.2852
P5 0.4043 0.3826 0.3783 0.3348 0.4478
P10 0.387 0.3565 0.3739 0.3283 0.437
P15 0.371 0.3536 0.3681 0.3174 0.4101
P20 0.3598 0.3598 0.3587 0.3174 0.3913
P30 0.3355 0.3297 0.3341 0.3058 0.3659
P100 0.2763 0.2837 0.2861 0.2733 0.2917
P200 0.2278 0.2328 0.2416 0.2312 0.2351
P500 0.1373 0.1417 0.1455 0.1419 0.1413
P1000 0.0832 0.0848 0.085 0.0853 0.0837
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Table 2 Precision results of the five runs (Scores are computed where judging levels '1"* (relevant to the topic) and
above are considered relevant.)

testl | test2 | test3 | test4 | tests
num_ret 4776

num_rel_ret 3827 3901 3908 3924 3850
MAP 0.3999 0.397 0.4026 0.3855 0.4065
P5 0.628 0.6 0.6 0.596 0.652

P10 0.582 0.582 0.578 0.57 0.61

P15 0.5587 0.5587 0.548 0.5413 0.58
P20 0.544 0.543 0.525 0.531 0.561
P30 0.5147 0.512 0.498 0.5053 0.5307
P100 0.4408 0.4436 0.4478 0.438 0.4452
P200 0.3565 0.3617 0.3704 0.3641 0.3612
P500 0.2149 0.2194 0.2242 0.2203 0.2154
P1000 0.1274 0.1295 0.1298 0.1303 0.1262

2.5

*

0: not relevant.

1: relevant, does not contain a pro/con argument.
2: relevant, contains a negative (con) argument.
3: relevant, contains both pro and con arguments.

4: relevant, contains a positive (pro) argument.

the search results are relevant and we extract some
terms from these documents to carry out the
expansion.

+ Extract related terms form the narrative part:
because the narrative part of the query is very long
and there are many noisy terms, we do not extract
all terms directly but only the useful ones relevant

to the query part to achieve the expansion.

Test results

There are 5 test we done in our discussion search.

+ Test 1, timeline + field-based +query expansion
This method uses the first search results to extract
query terms for the expansion and searches again.
Then it uses the timeline and fields to optimize the
search results.

+ Test 2, timeline + field-based +query expansion and
double write abbreviations
Before the search, duplicate abbreviations in the
corpus like: "RDF" to — RDFRDF, where RDF

stands for "resource description framework". Then

we use the first search results to extract query
terms for the expansion and search again. Then we
use the timeline and fields to optimize the search
results.

Test 3, timeline + query expansion and double write
abbreviations

Before the search, duplicate abbreviations in the
corpus like: "RDF" to — RDFRDF, where RDF
stands for "resource description framework". Then
we use the first search results to extract query
terms for the expansion and search again, then use
the timeline to optimize the search results.

Test 4, field-based + query expansion and double
write abbreviations

Before the search, duplicate abbreviations in the
corpus like: "RDF" to — RDFRDF, where RDF
stands for "resource description framework". Then
we use the first search results to extract query
terms for the expansion and search again. Then use
the field-based approach to optimize the search

results.

Ricoh Technical Report No.33

112

DECEMBER, 2007



» Test 5, timeline + advanced field-based method +
query expansion with narrative part
This method extracts query terms from the
narrative part for the query expansion and searches
again. Then, we use the timeline and field-based
approaches to optimize the search results.

Tables 1 and 2 show the precision results of the five
different runs while considering different levels of
relevance.

From the results, we notice that the traditional field-
based method has little effect on the MAP (see table 1).
It might be due to the numerous extracted fields from
the corpus so that there are too many parameters in this
method. As a result, there is not enough training data
to tune these parameters, which explains why the
method is not so effective.

Besides, we see that the timeline-based method
affects efficiently the MAP. It proves that using the
timeline to optimize the results is reasonable (see table
2).

3. Expert search

Expert search is to identify who are experts on the
given topic. It is a useful and attractive research because
there are very similar requirements in enterprises.

Expert search is not a simple task because we cannot
apply classical Information Retrieval (IR) models directly
to get the results. For instance, methods solely based on
keywords cannot achieve good results, thus new
solutions are wanted. Two common search methods are
easy to find out. The first one is document search and
voting. We first search documents relevant to a given
topic using a classical IR model, then we sort the experts
based on their occurrence frequency in the documents
relevant to the topic. The other approach is profile
search. That is, we first process the corpus and build a
profile for each expert. Then, we can use classical IR

models to find experts in the profiles for each topic. We

tested the two methods with TREC 2005 data.
Experiments proved that the latter method can achieve
about 20% higher Mean Average Precision (MAP) than
the former one. Therefore, we have adopted the profile
search method in our expert search scheme.

In this section, firstly related work is introduced; then
our pre-processing of the data and search methods are

presented; finally our test results are analyzed.

3.1 Related work

Fu et al (Tsinghua University) used a "document
reorganization" method that is effective for the expert
finding task [5]. It reorganizes the descriptions from all
sources of information for each candidate expert by
allocating different weights to the documents' sources of
context and ranking. Such approach yields better
performance than treating all sources of information in
the same way. Finally, a bi-gram retrieval method
increases the precision of the expert search.

Cao et al (Microsoft Research Asia) used a two-stage
language model and window-based co-occurrence sub-
model [6]. They use metadata in building co-occurrence
models and a clustering-based re-ranking method.

Yao et al (Peking University) jointly used three
methods to achieve the search [7]: a traditional IR
technique, an e-mail clustering method and an entry
page finding scheme. The authors used two-result
aggregation methods of linear synthesis and Markov
chain to combine the three generated results.
Experiments demonstrate that the traditional IR method
is useful if the query is well generated. The e-mail
clustering method is effective when the mailing list is
relevant to a unique work group or committee, and the
entry page finding method is valuable when the topic is
the theme of a special group.

MacDonald et al (Glasgow University) created
candidates profiles and used the expC2 DFR weighting

model to rank them [8].
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Ru et al (Beijing University of Posts and
Telecommunications) used three methods: a two-stage
ranking (BM25 weighting model and a language model
based on KL-divergence to rank documents), a corpus

refinement and a name disambiguation [9].

3.2 Pre-processing of the data

To create a profile for each expert, we must first
process the corpus. The W3C corpus consists of web
pages, emails, WIKI pages, CVS data and text files. Our
goal is to find all related information for each expert and
create his/her profile database. The processing steps are

as follows:

3.2.1 Create a candidate identifier

In the expert list, a full name and at least one e-mail
address is provided for each expert. However, experts
will not always appear in the form of a full name or an
email address. So we propose to add anchor texts to the
candidate identifiers list. The anchor text is a hyper-link
pointing to the email address of a candidate that we

obtain by scanning each web page.

3.2.2 Find relations between candidates and
documents

We visit each page to find experts by using the
candidate identifier in each document and record the
occurrence information. In this step, we use the Wu-
Manber algorithm to do multi-pattern matching. The

occurrence information is recorded in a XML file.

3.2.3 Extract candidate occurrence information

We extract the occurrence information based on the
relations we have built. The occurrence information is
obtained within a window - of at most 50 words in size -

centered on each occurrence position of the expert.

3.2.4 Extract web page core

Important information is extracted from each Web
page that has candidate information. We extract title,
headers, abstract, text occurrence, keywords and
descriptions from HTML metadata. Headers include any
level HTML header, such as <hl>, <h2>. The abstract is
the first paragraph below headers entitled "abstract".
Occurrence text is fifty words before and after each
candidate identifier. We call this important information
the Web page core. Only the Web page core is used in
expert profiling but not the whole page content.

3.2.5 Remove duplicated web pages

We found that there are some duplicated Web pages in
W3C corpus that wrongly enhance the information of the
repeated topics. These duplicated Web pages introduce a
bias in the search results from this W3C data collection,
thus decreasing the MAP. We use two methods to
remove duplicated Web pages. One is by URL. We found
some specific URL patterns are duplicated, such as in
http://esw.w3.org/topic/Algae?action=diff&date=1059952
621. URLs which have different date parameters but
similar contents are considered as duplicate. The other
removes a duplicated Web page when the repeated part
of each field (such as title, header, occurrence
information, etc.) exceeds a proportion of the total
length of this field.

3.2.6  Generate profile database

We merge all non-duplicated Web page cores relevant
to an expert into his/her profile. In our experiments we
got 696 profiles. However, 396 other experts couldn't be

retrieved in this pre-processing phase.
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3.3 Search methods

3.3.1  Two-stage search method

We propose a two-stage search method for expert
search. In this method, a new weighting model and a new
phrase search method are combined together.
3.3.1.1 Variants of weighting models

In expert search, all queries that are titles are short. So
the BM25 weighting model [10] is adopted. The BM25 we
used calculates the relevance weighting model score of a

profile dfor a query @by the following formula:

tf qtf N
d,0)= E —_log(k, —+1.0
w_score(d, Q) o K +1tf qtf +k, og(k, N, )

-+(33.1)

Where tf is the frequency of term ¢ in the document
(profile) @ qtfis the query term frequency; N is the
number of documents (or profiles) in the whole
collection; Mz is the document frequency of term # &2

and &3 are parameters. Kis defined as:

[

avg

K =k((1-b)+b ) (332)

Where /and avg / are the document length and the
average document length in the collection respectively;
kI and b are parameters.

Note that in equation (3.3.1), we added a unit
constant inside the Jlog(") function to ensure that the
score is always positive. As a result, all profiles relevant
to any term of the query can be found, which increases
the recall ratio.

To increase the precision, we use the DFR_BM25
weighting model [11]. In this model, the relevant
weighting model score of a document d for a query ¢ is

given by:

N-N,+05
k,N,+0.5

og(

w_ score(d,Q) = Z TF (ks + l)qtfl )

o IF +k ky+qtf
--(3.3.3)

Where gtf; N and Nt have the same meaning as those
in equation (3.3.1); k7, k2and k3 are parameters.
TFis

avg |
[
Where £, avg /and /have the same meaning as those

TF =tf'log(1.0+¢ ) ~(3.3.4)

in formula (3.3.1) and (3.3.2); cis a parameter.
N-N,+0.5

)< 0 if Mt >
k,N, +0.5

In equation (3.3.3), log(

N/ (k2+1). That is, if more than a pre-set percentage (1/
(k2 +1)) of profiles contains a term, the term is called a
frequent term. In the model, frequent terms of a query
are ignored since frequent terms have weaker document
differentiation ability. For example, we can consider as
frequent a term that is contained by more than half of
profiles. Such frequent terms have no contribution to the
document score.

In our experiments, we search profiles to find experts.
In other words, profiles are seen as searched documents.
These profiles are created by the above data processing.
Because each profile is formed from multiple Web pages
related to different topics, each profile may contain
multiple topics. We experimentally verified this fact.
When the profile length is used as document length in
BM25 or DFR_BM25 weighting model, some experts
rank very low because they are interested in several
fields, which results in very long profile lengths. In other
words, those profiles have multiple topic noise besides
the given topic. To avoid such problem, the query-based
document length instead of the profile length is used as
document length in BM25 and DFR_BM25 weighting
models. Query-based document length is got in this way:
for a query, Web page cores are retrieved and then

relevant Web page cores are found; for each profile, the
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query-based document length is the sum of the
document lengths of relevant Web page cores matching
the profile's candidate. In other words, only the length of
parts of the profile that are relevant to the query are
used to compute the document length. As a result, the
model exposed in equation (3.3.1) can be regarded as a
variant of the BM25 weighting model (V-BM25) and
formula (3.3.3) is a variant of the DFR_BM25 weighting
model (V-DFR_BM25). Our experiments prove that the
average precision of the variants of the weighting models
is higher than that of -classic weighting models.
Document scores computed by the weighting model will
be adjusted by the following phrase score.
3.3.1.2 Variant of phrase weighting model (V-
phrase)

Phrase search consists in seeking k-adjacent terms of
a given query in documents. In the method of section
3.3.1.1, the document (or profile) score is a linear
combination of the query terms. That is, only individual
terms are considered while terms relationships are
ignored. Such approach may be sensitive to topic drift.
For example, consider the expert candidate 0190 in
semantic Web coordination who will have interactions
with other experts in a distinct field such as P3P. If the
query is "Semantic Web Coordination" and only classic
weighting models are used, the candidate 0190 ranks
high even though he is not an expert in Semantic Web
Coordination. However, when we search for relevant
profiles with adjacent terms, such as "Semantic Web",
"Web Coordination" or "Semantic Web Coordination", the
candidate does not rank No.l. It illustrates how topic
drift decreases the efficiency of such phrase search
approach.

The relevant document phrase score for a query ¢ is

given by:
N-N_+0.5
p_score(d, Q)= PE (ks + l)qpf o » )
o PF +k, ks +qpf kN, +0.5
--+(3.3.6)

PF =k* pflog(1.0+c%—l) -(3.3.6)

Let I...I indicate the term number. P is a k-adjacent
phrase of query @, or |1A = k; pfis the frequency of
phrase P. qpf is the phrase frequency in query ¢). NVis the
number of documents (or profiles) in the whole
collection; Npis the document frequency of phrase 2 &/,
k2 and k3 are parameters. /is the query-based document
length. The number of k-adjacent phrase terms is |¢) -
[A+1.
3.3.1.3 Document (profile) score
(profile)

combination of the document weighting model score and

The document score is the linear

the phrase score:

score(d,Q)=w_score(d,Q)+k,* p_score(d,Q)
~(3.3.7)

3.3.2 Two-stage field-based search method

As was described in section 3.2, core information (title,
abstract, headings and window information) is extracted
from each Web page. Then, for each candidate, titles of
all related Web pages compose the title profile. In this
way, candidate information consists of four fields: title
profile, abstract profile, headings profile and window
information profile. A two-stage search method is applied
to each field. Each candidate profile score is a linear

combination of field-based profile scores:

score(c,Q) = Z/I,score(f, 0)= Z/If (w_score(f,0)+k,* p_score(f,0))
[ fields [ e fields

Where
fields = {title profile,abstract profile,heading profile, window profile}

A,and k, are parameters.

-+(3.3.8)

3.4 Test results

We have done b tests in Expert search. All five results

are based on the same data processing method as
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exposed above and with different weighting methods and

parameters. The major differences between the five runs

are described below:

1. SRCBEX1 -- Using the queries from the <title>
fields. Using the V-BM25 weighting model, V-phrase
weighting model. No parameters tuning,.

2. SRCBEX2 -- Using the queries from the <title>
fields. Using the V-DFR_BM25 weighting model, V-
phrase weighting model. No parameters tuning.

3. SRCBEXS3 -- Using the queries from the <title>
fields. Using the V-DFR_BM25 weighting model, V-
phrase weighting model. Parameters are tuned

using parts of TREC2005 collections and topics.

4. SRCBEX4 -- Using the queries from the <title>
fields. Using DFR_BM25 weighting model - whose
document length is the profile length - and the V-
phrase weighting model. Parameters are tuned by
part of TREC 2005 collections and topics.

5. SRCBEX5 -- Using the queries from the <title>
fields. Using field-based two-stage search method
that uses the V-BM25 weighting model. Parameters
are tuned using 8 topics of TREC2006.

The following tables show the evaluation results of the

five tests.

Table 3 Results of five tests without support documents

Runs Average Precision Bpref P10
SRCBEX1 0.5290 0.5303 0.6347
SRCBEX2 0.5120 0.5140 0.6204
SRCBEX3 0.5165 0.5172 0.6265
SRCBEX4 0.4793 0.4874 0.5980
SRCBEX5 0.5639 0.5642 0.6551

Table 4 Results of five tests with support documents

Runs Average Precision Bpref P10
SRCBEX1 0.3433 0.4056 0.4694
SRCBEX2 0.3353 0.3989 0.4633
SRCBEX3 0.3384 0.4012 0.4673
SRCBEX4 0.3297 0.3988 0.4653
SRCBEX5 0.3602 0.4299 0.4735

From the above tables, we can see that the average
precision of SRCBEX3 is much higher than that of
SRCBEX4, which shows that the query-based document
length method is more effective. The average precision
of SRCBEX2 is almost the same as that of SRCBEXS,
which proves that V_DFR-BM25 is stable.

I 4. Conclusion

In the discussion search, we made use of many non-
content features, such as timeline and e-mail thread to
optimize the search results. We also used an advanced
field-based weighting method and query expansion

method. Experiments showed that most of these

attributes improve the results. In the expert search, we
developed a novel two-stage search method and
improved it by a field-based approach. Experiments

demonstrated these methods are effective.
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Mixed Media Reality (MMR) : A New Method of eP-Fusion™

Yatyy A=+ )" Vi I=TInL" v=77 )" B HE
Jonathan J. HULL Berna EROL Jamey GRAHAM Qifa KE Hidenobu KISHI

Fea 2514 1)y Ny FVA R
Jorge MORALEDA Daniel G. Van OLST

= =
WEL BETEREFOR ST LVHIEICOWTHAT S, ZHITERCEORFBR T 4+ —
~ v b —UEZ M ENRVEEINR O THD. BANBRI Vv IAR AT 4T - VT VT4
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ABSTRACT
A new method for linking paper documents to electronic information is described that does not modify
the format of the paper document in any way. Applicable to both commercially printed documents as well
as documents that are output from PC’s, the technique we call Mixed Media Reality (MMR) substantially
improves the utility of paper. We describe the recognition technology that makes this possible as well as
several applications. An implementation on a camera phone is discussed that lets users retrieve data and
access links from paper documents to electronic data. Recognition performance of 4 frames per second is
achieved on a Treo 700w and support is provided for several user applications, including “clickable
T

paper " — printed web pages whose appearance is unchanged but that can be navigated with a camera

phone.

-

# "eP-Fusion™": A World where paper information and electric information are closely linked

* (alifornia Research Center, Ricoh Innovations, Inc.
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1. Introduction

Linking the physical and digital worlds is a long
standing goal of eP-Fusion™. Previous techniques alter
the appearance of paper documents with bar codes or
textured paper. Often, a special purpose device, such as
a bar code reader or a pen with a camera in it, must be
employed to recognize an embedded code. These
characteristics restrict the use of eP-Fusion™.

Our prior work indicated that images of small patches
of text contain enough information to make them as
unique as a fingerprint [1]. We showed that it was
possible to distinguish a small rectangular region (one
inch square in our previous research) from among
thousands of other text image patches. At that time, we
leveraged this characteristic to identify the electronic
original for a given paper document. However, the same
results indicate that patches of text can be used as links
to electronic data in an eP-Fusion™ system.

This paper proposes a new method of interacting with
documents termed Mixed Media Reality (MMR) that
links patches of text to electronic data and uses a camera
phone as the recognition device. This brings a new level
of interactivity to paper documents and allows them to
be updated without reprinting them. New links to
electronic data can be easily created and the content of
old links can be changed without modifying the original

document.

2, Algorithm Outline

The operation of an MMR system is illustrated in Fig.1.
MMR-enabled documents are created (a) by choosing a
bounding box, applying the text patch feature extraction
algorithm to the image data within it, and storing the
relation between that data and some electronic
information in a database. A simple example of electronic

data is a URL that points to a web page. However, it

could just as easily be a video file, an audio clip or even

an electronic version of the original document itself.

bounding box: (x, y, width, height)

Text Patch N Ry
: MMR
Feature Extraction
Database

+
link: (http:/www. ...)

(a)

Fig.1 Creating mixed media reality documents (a)
and using them (b).

At a subsequent time, Fig.1 (b), a user captures an
image of a similar region with a camera phone; the
system applies the same feature extraction to it and
determines whether the database contains an association
between those features and some electronic data. The
data is returned to the phone and the appropriate
rendering application is applied to it. If the data is a URL,

a web browser could be invoked.

3. Text Patch Recognition

The objective of the text patch recognition algorithm
is to correctly determine the identity of a page and the x-
y position in the page of a small patch of text. The
technical challenge is illustrated by the image in Fig.2
that shows the typical quality of images produced by
commonly available camera phones. Characters are so
blurry that "OCR" is basically impossible. However, it is
still possible in almost every case to identify the
bounding boxes around words since the spaces between

words and lines can still be distinguished.

Ricoh Technical Report No.33

DECEMBER, 2007



Fig.2 Typical camera phone image.

We developed a new text patch recognition algorithm
based on arrangements of word bounding boxes. We
detect bounding boxes by first applying a Laplacian edge
detector to the image. Then a morphological dilation
operation (with a structuring parameter that's wider
horizontally than vertically) is used to smear the
Laplacian image. The smeared image is then binarized
with an adaptive global threshold. Using connected
component analysis, word-like component boundaries
are identified.

After word boundaries are identified, we assign a
numerical value to each bounding box that is the
normalized word length. The normalized word length,
also called number of the nubs, is scale invariant. The
number of nubs of each word is estimated by dividing the
width of word in pixels by its height in pixels. We also
look at the fraction of pixels remaining from this division
to see if the word length could be one higher or one
lower. For example, let's say that a word is 10 pixels high
and 12 pixels wide. The word is (12/10)+1=2 long in
nubs. The fraction is 2 pixels (12 mod 10), which is 20%
of the word height ((12 mod 10)/10). If the fraction is
smaller than a lower bound percentage (in our
experiments this is 30%), then the word is assigned an
alternate value that is one less than its length. So in this
case it is equal to 1. The word is then said to be length
"2" in nubs with "1" in alternate length. Similarly, if the
number of normalized fraction pixels is larger than a

higher bound percentage (in our experiments this is

70%), then the word is assigned an alternate length of
one higher than its length in nubs.

After the length in nubs is computed, descriptors are
calculated based on word cluster constraints. In our
implementation, the word clusters are composed as
shown in Fig.3. For a given word box, a word cluster is
composed of the vertically overlapping word boxes. In
order for a word cluster to be valid, the given word
should have both above horizontally overlapping and
below horizontally overlapping words, and at least two
above or below horizontally overlapping words. Fig.3
shows two such feature points (not all of them are shown
here). Then a descriptor value is computed as the
weighted sum of the feature value of the current word
box, the feature values of the above word boxes and the
feature values of the below word boxes. For example, if
the descriptor value is xxyyyzzz, it is composed of :

xx=length of the current word, up to 99

yyy=lengths of the above words, up to 3 words and
each word <=9

zzz=lengths of the below words, up to 3 words and

each word <=9

@ Feature point:6 57 5
O Feature point: 5 45 87

Fig.3 Computation of descriptors.

It is possible to have more than one descriptor
associated with each word box. In such cases, new
feature values are extracted containing all the alternates.
For example, let's say the word box feature is its
quantized length. Because of quantization, in some cases
a word box can be assigned two lengths. Let's say the
length of the current word box is 4, above lengths are 5
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and 2(with alternate length 3) and the below word
length is 8 (with alternate length 9). The extracted
feature values would be : 4528, 4538, 4529, and 4539.
The computed descriptor values for the query image
are looked-up in a hash table containing descriptor
values of document patches in the MMR database. The
document patches that contain the highest number of
matching descriptor values are sorted and the first N
patches are determined to be the matching candidates.
The similarity of relative locations of descriptors in the
query image to those of patches in the MMR database are
measured by computing a score that is based on the
matching angles in two sets. This is shown in Fig.4.
Angles from each descriptor to other descriptors (using
the x,y coordinates) in the query image are computed.
These are then compared to the angles between each
descriptor and other descriptors in each database
document patch candidate. If any angles for matching
descriptors are similar (i.e. the L1 norm is smaller than a
threshold) then the similarity score is increased by one.
Once the scores are computed between the query
patch and each retrieved patch, the retrieved patch that
provides the highest score is selected. The image,
location of the image, link to the image, the source file,
page, and location related to this image can be output.
Alternatively, the first N retrieved images can be used to
compute the output of the retrieval process. For
example, if the first N retrieved images are linked to the
same source file, page, and neighboring x,y locations, the
retrieval process can output the source file, page number,
and the average (or median) x,y locations of the first N

patches retrieved from the database.

| | | | |
| \ﬁ\" || | |
[ Y N R I B |
|

|

|

Fig.4 Computing a similarity score based on the
relative locations of descriptors.

The current implementation runs on a Treo 700w with
a 312 MHz PXA272 processor at about 4 frames per
second. The processing times required by each module
are presented in Table 1. These results are obtained by
performing 2200 queries with video frames that are of
size 176x144. The database contained 129 document
pages or about 6500 patches. As can be seen from Table
1, the majority of time is spent on bounding box and text
graph extraction. The space required for the database
files was about 8 MB.

Table 1 Run time per image frame

Task Time (ms)
Bounding box/graph extraction 172
BWC Retrieval 83
Descriptor computation 11
Other processes 13
Total Processing time 279

The accuracy largely depends on the number of word
boxes present in the document patch and the accuracy
of word bounding box detection. We performed
experiments in order to test the change in accuracy with
the increase in the number of word boxes in the query
image. The database contains more than 4397 document
pages or about 220,000 patches. In this case, the
database files require 80 MB of storage. 8276 query
patches of size 176x144 were generated with a system
[2] that simulates the video output by a Treo 700w as it's
moved over a document.

The first step in the experimental evaluation used

"perfect" queries so that we could see how many
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bounding boxes are needed to identify a patch. Perfect
queries contain the exactly correct bounding boxes for
each patch. As can be seen from Fig5 (a), the
percentage of correctly retrieved images is almost 100%
if the query patch contains more than 40 word boxes.
Fig.5 (a) also shows the retrieval performance when
low quality images, with blur and shadow masks, typical
of what's output by the Treo, are submitted as queries. In
this case, performance increases with the amount of text
present in the document patch. When a document patch
contains more than 100 text boxes, the percentage of
correctly retrieved patches is approximately 60%. If a
confidence threshold is imposed on the retrieved
document, retrieved patches with low confidence are
rejected. This reduces the error rate at approximately a
5% drop in retrieval performance. It's important to note
that while a 60% retrieval rate may seem low, in practice
it's more than adequate because the MMR system runs in
real time on a video stream and the user actively moves
the camera over the document, essentially cooperating

with the recognizer to improve its performance.

17 g
—B—Perfect image - BWC
08 —=—Image retrieval - BWC

+—Image retrieval - BWC with confidence

retrieval rate

60 70

number of boxes

80 90 100 110 120

(a)

28883
-88888

number of query

mmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmm

numberofboxes T T T T T T

(b)

Fig.5 (a) Retrieval performance based on the
number of bounding boxes in query images and
(b) distribution of number of bounding boxes
in the query image set.

4, Applications

There are many possible applications for MMR.
Important considerations include whether the MMR
database is on the phone or on a server and whether the
database is created as a side effect of printing a
document on a PC. This section presents two examples,
among many we've created and have running, that
illustrate the capabilities of the seamless paper-

electronic interface we've created.

41 Travel Guidebook

Travel guidebooks are almost out-of-date the minute
they are printed. The accuracy of the time-sensitive
information they contain is always in question. A reader
has no way of knowing whether the opening times of the
attractions mentioned in such a publication are correct.
The only reasonable solution is to call the facility in
question. Instead, MMR allows someone to point a
camera phone at the passage of text that describes the
facility and retrieve the most currently available
information about it.

Fig.6 shows an example of an MMR-capable travel
guidebook. With the recognition system described
previously, it is possible to overlay an indicator (in this
example a red dot) that shows there is online
information available related to the underlying passage of
text. When a button on the phone is pressed, the client
application retrieves the menu of choices (Fig.6 (b))
related to the text passage. Based on the user's selection,
the appropriate information is displayed, in this case the

opening times for the San Diego Zoo.
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Fig.6 An augmented travel guidebook. An indication
that information is present (a), a menu of
choices (b), and the selected information (c).

4.2 Self-Printed Documents

Documents that are printed on a desktop PC are
typically created by an individual for their personal use.
MMR allows a user to customize the interactivity of those
documents based on their own needs and permits the
database to be under the user's personal control. It could
be shared on a networked server, saved on the
individual's PC, or pushed to the user's camera phone.

We created the architecture for printing and indexing
web pages shown in Fig.7 that automatically captures an
image of every document in the print driver, indexes
them in the MMR database, and associates the URL's in
the document with their physical location on the web
page. This includes a plug-in in Internet Explorer that
exports URL's to text patch feature extraction software.
This system is fully implemented on Windows XP and

Vista and can be installed on any PC.

IE H—» MMR-ready paper
print driver print-out

MMR of web
plugin v N bage
N Text patch \
N feature images of
URL’s extraction printed pages
and x-y
locations —
L »| MMR
database
Fig.7 Architecture for automatic creation of

augmented web page print-outs.

The version of MMR we call Clickable Paper™ is
shown in Fig.8. The paper printout of a web page (a) is
imaged and the region surrounding a URL is captured
(b). That image as well as the web page corresponding to
the URL (¢) is shown in the user interface on the camera
phone (d). A short history of the last three URL's
accessed with this system is also displayed in the user

interface.

_-[ :eramellow walk through the rest
nutes and included the discovery «
1t shows some first run and some
3 Plumas County History Museum
llection of artifacts that's well atten
sresentatives of their community.

d the nearby Plumas C¢

haildina that avarfinue «

ECD
G- 03

PLUMAS COUNTY MUSEUM ASSOCIATION

©

(d

Fig.8 Clickable Paper™ system. A printed web page
(a), image of patch containing a URL (b), web
page (c), and Ul on Treo (d).
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I 5. Conclusions

A new paradigm for eP-Fusion™ was described in
which electronic data is added to paper documents
without changing the appearance of the paper document
in any way. This approach leverages the essential
discovery that a unique signature can be derived from an
image of a small patch of text and that signature can be
linked to electronic data. We described a new algorithm
for text patch recognition and presented experimental
results that demonstrated it can distinguish an image of a
patch of text from a collection of thousands of examples.
An implementation on a camera phone that runs at 4
frames per second was discussed. Two applications were
presented : an MMR-enabled guidebook and Clickable
Paper™. Both of them show the value of eP-Fusion™

and how it can be used in everyday life.
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ABSTRACT
An application study of screen sharing technology, by which a desktop screen can be shared at real—
time among more than one PC, was done. This report describes the development result of Face—to—
Face communication support software that can control screen sharing flexibly. The development result
of a prototype of MFP system that users can print/scan by controlling PC remotely on the operation
panel of MFP and customers support is enabled by sharing the screen of operation panel of MFP with

PC is also reported.
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Interactive Station
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ABSTRACT
We developed a novel tabletop computer system called Interactive Station. The system has an ability of
easily overlaying drawing of physical marker pens onto digital information which integrates the function of
actual whiteboards and computer projector. Computer information is rear—projected onto the screen while
the drawings on the screen are captured from the back of the screen which would further be overlaid onto
the computer information. We evaluated the performance of each part of the system. We conducted test
marketing with our first stage prototype system by setting it to the work place of potential customer for

trial employment.
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Fig.4 Structure of MS-Office file.
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Fig.6 Structure with IS-SDK.
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Table 1 Measurement result of projection quality.
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®FTMEIL (ETF) 1.75mm
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@EEHDEL () 3mm
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Table 2 Measurement result of color identification.

o s (x) B i 7
750 100% 99% 99%
580 98% 100% 97%
450 95% 100% 100%

R VIAATEEGOAHBNCEE L i, fH LB
RUVMERHTWD. 727 L, TS EEIiE v
WEENTZY, IRV TDHZERnHY, TOHSIX
R Z R D ATREMEAS @Y. DML, SH%UEL T
W<,

I 5. 1—H{&ER

SIZONWT 22— DO #1525 72912, 20064EFK1Z
KL AT K~ A3 2%F LY D, G Bk

Ricoh Technical Report No.33

DECEMBER, 2007



HHa—FEEST-. WL OO —HFIZISEE LH
L, BEMRELEM L. BRO—FZ27RT.

5-1 AZa2=45—ya3VDBEDICEESLES

5-1-1  ISEABIDEFHRE

PR HELRMICBWT, BE~OEEREE
IZDOWCilkim LR EZ T O CTIERT 2EH THH. 3
~ANTITOVINTERE DD, BlE Vo
PTHOIN, ZHICEINTEARLEESE D L ICERLK
MPILOMITERNBEZ ST D, Hamtk, AL/ —
D HBIAD, TEMENE LR E ST, EE
EEURAY T NCERT 5.

5-1-2 ISEARDEBFRE

FARDOEEINISICE EH 2 bz, 2 —PFISET
RO CEEZHE, TIICBME 2R TEZIALELT
W, EFRAZFGE L THA LN b RREEY BT,
RIS TRRICIS THLY iATe. UV IAALAE R ITIR R EE
AN FNZA— L TELND. HEFITXZNEZHRIL
TERLAENLEY R A Y 7 b CTREEVERMEENT

bns.
5-1-3 I1—Y%0E

D BARNTERORTCRIE DI E A DB ERED
£ O BB TRE TR NS o 7oy, BARITA

YN—EROREWRNEZ, BINE#IEED,

T A ANADET—=NT v AR o (%
FV)

2)  EEREENRL ol (wFR V)

3) FHEKOZOEMICSMLIES THEMTER
MoToM, Eipxw Ll fpolzZ L &, BITHT
FMICE S MENRL I o2 2 LT, B
WICBINTE DL DI, BINEHRNEE -
(B AR )

5-1-4 &

ZOFITIE, A RNLADDIRNWA L— XTI
HEFF LD, ISOT—TILIIRDY A L X—[E DO x4 70

BIRZEERL L7 Z LI kY, Bifeala=r—Ta=
OB SN Z LA, ISHa— IR 5
—DfEEE L TRWE Sz,

BT, ZOWRRE, U—7 7 a—IZ A L—RTHE
OO HREREL LT, ISOTERERETH HEL DY
IABDFG LT b DEZZBND.

5-2 R MHIBICEEMNICESSUT-E6

5-2-1  ISEARIDZEERRE

REFERKDH T, BAFE A /=T K D EIFE S
B—=2 AT MNEHD L E 22—, 3~4NTIT79.
1% U DIZCADK I % 7' 1 & TAORR D FARIZFIRIT 5.
ZOMNEESB LT, RNE— ARG A TE
TiAte., LB —#& T, HURFESRNE LD
J#V, CAD L CERFEIERT 5. 2L &, AVEMED
FIRNCSREf 2 29 5. X BT, 1207y =7 T,
EIRIA e — ke o v 7, B &8T5,

5-2-2 ISEAZRDEBRE

M &R, ISETLE2—%2175. RWniE
ENTEEEHINI N CTEZAEN, SIKET 774
LELTHRYIAEND., LE2—#TH#H, BDiAEN
=7 7 A NVZEREERICESND & & biT, &
FITESPHRE T HES ORFAEF 2CAD ETT ).

5-2-3 I1—H0OHE

D HRIAAREIZZ2Y, K= A b, REax et
WCRERERIC 72272, (9T %)

2)  FIRIDAEIC 2V, FREEMRR 7 > 2 o s T
25 Lot (R Y)

3)  EHEICEY, REMEEETR, REMAEEROM
eV TR - FEEBNAL—XZTED L
N o, (RTy)

4)  FRBEEI IS ARY —7203, BUR T HFIH ATHE
Thon. (BHHHYLE)

Ricoh Technical Report No.33

DECEMBER, 2007



ER

FHEEAE Th D EZ AL - (RIFHERED, = X A
(SR B ERENRMMEE LTRWESEZ. —FT,
ARHETITIRARZRNA, BIOEROXHE L E = — ¥
TlX, BRI 28RN E <, RAICEGZ2) -
e —ANboTc. HEZIA - RIFERRICHT T D EHE
B7AlfENE, FREOE(E ThoThfid a7 Vi
KRELMKFT D 2 EWEPIN—ATRWIZ SN,

5-2-4

I 6. SROERH

HUEDOBEREIZ OV CTHAMERE ISR ] BRI 2
Lol BAEMEIZE U CIIARHE CIIskaHn <
bDHZ LG, ML SEE 2 — P RLERE O FIES
ZHO AN HED D,
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VR T 2 —AERERT Y r—va VAR L T E
TeneEZ%.

7#1) Windows, Microsoft OfficelZMicrosoft Corporation
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1) AFHE: CSCW & T N—T 0 =7 —HAIAT 4 T &
LTharva—4, F—24k (1994).
WFAKIEE: TN—T 02T X OIGH, AR,
(2000) .

FIE b SmartWrite: D> > 7L S &BER LTz
Tl A Y —/LOB%, WISS2005, (2005) , pp.
37-42.
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3)

4)

5)
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Vol.9 No.1, (2007) , pp. 35-58.
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H. Ishii, et al. : Tangible Bits: Towards Seamless
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3D Parts Catalog
- Example of Product Service Using 3D data. Introduction of 3D Assembly Display Technology -

e EZ R TR gl AT BOEAT FIEHT

Naoyuki SATOH Masanori HARADA Yoshihisa HATAKEYAMA  Shoji TOMOE Masaaki KAGAWA

= =]

Pesk, BEEIROMESFICBWT, SRR B 8=y s a VRSN TE . L LA
b, WANRLHOFBTHERIIL TV DIEHE, =Y DX a T OERIZaX R0, £
I ONLEDN RO, & 827280, N—Y OB HIMLERRD S50 &) BIER S -
Jo. £ZT, 3DKFT —FEIEH LI AR T, B OIDT ' 7 U DOHT/S—=Y &S T
A FERTHFEICE Y, R LR UALE T/ 8= 2R T & DR 0 o O Eifg % A8 CfEk
DYAT LAEBARKE L TND. RVAT AL ST, Va—FA—TR0, "= hxua/E
A RDFI0%HIH S I, I BT, KAFEENSITEMHR TR AL EWACEIZ Lo T, H—
EREBEOAEMENKIRIZ A ET 5

ABSTRACT

Until now, a parts catalog including decomposed images has been used in maintaining a product.
However, there are problems if the product consists of many parts. Producing the parts catalog is
expensive. It is hard to see the positioning of parts because the position differs from the real product. We
are developing a system that solves these problems. The system automatically produces a parts catalog at
low cost using 3D data. With the parts catalog, it is easy to see the position of parts because the position
is the same as a real product. This is possible by highlighting the parts in translucent 3D. This system
reduces the cost of producing a parts catalog by about 90%. As a result of this system, after the next

fiscal year, productivity will improve dramatically worldwide for more than 10,000 customer engineers.

Y7 by = TRRRALTE 77 r—a VWA
Applications Lab, Software R&D Group
o RFEHEATR ) — v Al vy —
Service Planning & Administration Division, Marketing Group
e MFPHEEREE <—7 74 v 7 evy—
Marketing Center, MFP Business Group
sk ) 7 by = POIRBRRAT V) a— a3 YWIERT
Solutions Lab, Software R&D Group
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Fig.1 Decomposed image.

Iz:m?tijﬁﬁﬁﬁ

2-1  F¥BHR/IN\AF14 MNEARR

SREITIE, BN O S—Y OIEIR BT 5 =
EIXTE DN, R—YOMENFEEORG 13 R2 2
728, B FHIALENMEY S5V, ZhucxkiL, 3DT
BT UL, EBEORL L FERIZ =Y 2R T 5
NTWB7=, 3DT &7 Y OIRIE TR NER D/ —
Y ERFECEIUEIRY 9 < e b,

DT —H DFERTIE, TVHTAD K S IZEMNTE
JTRAZ XD ICREBETHZ L3 TE s (F
HFR) . ZoOEEEFALT, 3DT7 YT Ak
T HE N T D, NEIICERDY T s
SR=YPHBTTRZD. £, 3DT LTV &5
THEE L7=H T, BED =V R =R BT 0k
HIANIOBTED L, ZON—YIEITNEESL > THFR
IND (N T4 FFRoR) L ZhUT LY, ANERICELY
I o7 =Y ThHoTh, DT T Y NOKE
D= DRI ELHRT L ENTED., 2
D X 2O DFERFEIELRA STET-OBRRENTH D
(Fig2) . Zhz, "Eo3DT7T 27 VIC#EAT% &,

Ricoh Technical Report No.33

DECEMBER, 2007



SR ST R, B & [F UAE T8 — Y RS
B TERTEXAEDT, N—VOWY I rEIFEY =2
ERQAYLSR

Fig.2 Highlight and translucence.
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Fig.3 Cache rendering.
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Fig.4 Structure of the system.
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Fig.5 Unit image and parts image.
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Fig.6 Viewer operation.
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Fig.7 Practical use of the system.
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Fig.8 Effect of the system.
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Research and Deployment of IPv6 Technology for Products
KF i

Kohki OHHIRA
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IPv6 2RI T 4UL, MUZHEERA v Z—Fy MR TE Dol T A ANBETEH L 517
D, v NI — 7GR EREERMOICEFECTEDLLIICRD ZENRAER TS, IPBIE, 4
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Vor—varrarZaoPvell, BEREEEO 52T, TUXVMVEAHESL—F—TY
VRV LT, AHTCIET VXA L — =7 U X DIPVBIIZ W TS T 5.

ABSTRACT
Using IPv4, the pool of available Global address is exhausting. IPv6 has been proposed to overcome
this problem. IPv6 also makes internet communication possible to devices that couldn’t in the past.
Additionaly, we expect that it will allow transparent communication among network devices. Thereby, we
consider IPv6 as a platform for brand new solutions unachievable so far.
We enabled IPv6 for OS and applications program, implemented automatic configuration features, and
thereby successfully launched IPv6 capable digital photocopiers and laser printers.

This document describes the activity of enabling IPv6 for digital photocopiers and laser printers.

7 b 2 TURBRIEATE > 2 7 AWFERT
Systems Lab, Software R&D Group
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Fig.4 Example of Operation Panel for Small Printers.
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MFP/LP YE—F 7 7—LDxPEBHI AT LDRRE

Development of MFP/LP Remote Firmware Update System
Al AL

Hisashi ISHIHARA

= g

BEEIEIZ LD “MFP/LPY E— b7 7 — LU =T HH AT L7 2B L.

KR AT ML
Ua—Web¥ A MOIRH 77— L0 =T 52X n— K152 ENAHERY AT A
MFPIZEE D 7 7 — A 7 = TIZE DR STV D, BHRHIER O 7 7 — L0 =T
DHEEEBRS TRV AT A
BT 7 — AT =T ENAL~YA RT 7 — A0 = T WGIHIEARER VAT 5 TH D
LI TR D.

AETIE, ZOT AT LOBERE L HIRORHM A R~ 2.

ABSTRACT
We developed a new MFP/LP remote firmware update system by customer’s operaton.

A feature of this system are as follows.
The system can download the latest firmware from RICOH Web site.
While MFP contains more than one firmware, it is unnecessary for customers to be aware of the
multiple firmwares during system update.
The system can support custom—made firmware as well as standard one.

The report describes the main feature of functions and technology of the firmware update system.

* DS&SHHEB DSHHFE > ¥ —
DSS Development Center, Document Solutions & Services Division
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FHAL VTV T L— N &BMPMeisterd > 7Y R ERETR(L
MPMeister Contents Generation and Business Using Design Templates

JYAPT7 A=Y zx"
Christophe SOULIER

= g

MPMeister|I£i5 Vil EOF LB T — a &R L, Web=t T 2 Al LI EENER
TEDLY 7 =T Thd. ERSNIZWeba 7 Y CliL, Bl & PowerPoint 2 7 A K & 3 [F]
HLUCEET D, Ua—lZZhE CMPMeister &\ 9 V7 b = T REIT ORI L EE 5T, ®iE
R T UV OER, BUERYE, AN —ERAEREL TE /. a7V OERICE L T
INET, avTrYOTYA U EBHRAICHAZ A4 X LT EW S BEERE NS4
BRTWD. LovL, a7 Y OEEEREE FRBODHIEETHS.

MPMeister DFH/N— 2 Cl, a7 U Y ARBSRRICKE REENMA b, L) vF
TRESIID DI AL ~ A RATREIR AT VY NERLTE D L ) Il oT=. BRIz 7Y
BRROBE, T T L— NEFERT DI ERARRICR o7, ZL DT T r—va i TS L—
FETFYA L (Bt y) OB AZ <A XDTDIHAT 5, MPMeisterlZ BT 577 L—
MIz T oV AERRA T Y a OB Y, MPMeister A 5 OFSRER 1 A & ~ A X AJREIR SR A
YV RTHD. HBEOA REEL, HEa LT O L e DR A b CRE LT v
L= EFIATHZET, arT Y OTHA U LRI BOBABICHIETE D X517k 5.

ABSTRACT

MPMeister is an easy to use tool that records presentations such as meetings or lectures and
automatically generate web contents. Those contents present synchronized video and PowerPoint slides.
Ricoh also provide a wide range of services to MPMeister customers, such as video recording or contents
customization. From the experiences of these services, we realized that customers always wish to
customize their contents in a way that is not supported by the software so that we often had to edit
contents by hand, which is a timely and costly process.

In the new version of MPMeister a great effort has been made on the contents generation part of the
software, which now allows to create more rich, attractive and customized contents. This has been
possible by creating a generic content generator that uses design templates to create contents. While
many applications use design templates to customize only the design (shapes and colors) of contents, the
real key point of the templates used in MPMeister is that they also customize MPMeister itself, allowing
different generation options for each template. That way, the whole behavior of the generated contents

can be controlled to meet various customer and content viewer targets.

* Y7 by I TWIERFEATR 77— a VR
Application Lab, Software R&D Group
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1. Introduction and objectives

MPMeister is an easy to use tool that records
presentations such as meetings or lectures and
automatically generates web contents, which includes
both video or voice and the presentation slides. Those
contents are made available on the network do they can
be accessed easily at anytime. They are a very
convenient way to share information such as executives'
vision, company internal rules changes or e-learning
courses. In the latest version, a great work has been done

to make those contents more attractive and customizable

to be able to adapt MPMeister to various business scenes.

In order to do this, the contents generation module of
MPMeister has been entirely revisited and now allows
generation based on external template files rather than
hard-coded functions. Since those templates are external
they are always read during contents generation so they
can easily be updated, without having the need of
releasing a new version of MPMeister. MPMeister also
checks all templates at startup so we can provide new
templates to our customers easily, quickly and at low
cost.

While using (office
applications for example) only change the design of the

most  software templates
contents based on the selected template, MPMeister
extends this by being able to totally change the behavior
of the contents generation module, allowing different
options for each template.

The next following parts will explain in more detail the
possibilities of MPMeister templates and the benefits of

using them from a technical and commercial viewpoint.

)

2, What are design templates and
layouts?

2-1 Design templates

Design templates basically define the colors, overall
size, the features and the language of the contents. By
customizing the design template, all of these can be
adapted to match customers' requirements and to

succeed terminal adaptation.

2-1-1  Matching customers' requirements

After few years of experience in developing, selling
and supporting MPMeister, we realized that when it
comes to contents, every customer is different. A same
application can fit several customer requirements but
contents always need to be adapted on a case by case
basis. For example, a museum for children wishes to
create colorful contents while a hospital might require a
special interface for disabled patients.

An even simpler example of contents customization is
company logos. Our customers are from various
companies and in the past they asked for contents
customization (company logo insertion or modification of
colors to match their existing website for example). Until
now, realizing such requests was hard and required long
time. With the use of designs, this can be done much

more easily, quickly and relatively cheaply.

2-1-2  Succeed terminal adaptation

The same contents, whether it is view on a PC, a PDA
or a cell phone must have different designs to match the
screen size and the user interface. MPMeister succeed to
do these adaptations by using templates with different

sizes and controls to generate contents.
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2-2 Layouts

2-2-1  Introduction to layouts

Layouts are used to define the spatial position inside
the contents of each part composing them (it is also
possible to hide any of those parts). For MPMeister, the
parts composing contents are the slide, the video, the
table of contents and the title. For example, some users
like to see big video while others are more interested by
the slides, so MPMeister now provides a way to select the

size of those parts.

2-2-2  Using layouts

The layout selection can be made by the content
provider (during contents generation) and also by the
viewer (during content playback). Optionally, the
content provider can forbid viewers to change the layout

during playback.

2-3 Design templates and layouts combinations

2-3-1 Expanding possibilities

If, for the same contents, there are two different
design templates, and two different layouts, the contents
can be viewed in 4 different ways. Current MPMeister
designs templates and layouts allow many combinations,

resulting in numerous ways to view contents, as shown

the following table.
Table 1 design templates and layout combinations in
various MPMeister versions.
MPMe_ister Design Layouts Combinations
version templates
V1.X 28 0 28
V2.0 29 4 32
V2.1,V2.2 30 12 120

2-3-2  Examples

Few examples of design templates and layouts

combinations will help to understand the concept.

Layout 1 Layout 2

Video

BORILFERE
CHAID AR LT ER} 4
N kite Video
c FiTA A FARAE  FATAC s RAHD
20 ke AR
v AT~ AIF -FATL A Tt~ AIAF
8 J . -FAFL B e
o ; -FAFL C el I ¥
Video || Slide || .77 | Slide

Fig.1 Layouts and designs combinations.

As you can see on the examples, the materials (image,
video, text) are the same. Only the design and layout of
the contents change, resulting in 4 different
combinations.

In conclusion, with the same materials, many different
contents types can be created to fit better to their
purpose or environment.

For example, with default option web contents will

look like this :

#—PARHOTEN
wAZHII-
MPMeister I Seasons2006% 5 5 - 2006-06-16 13:00 - 17> YD FE 00:04:15

MPMeister I
H—EXBERD N

251

20064 6H
e
VI T RERR A

MPMeister

Fig.2 MPMeister contents using default generation

settings.
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After changing the design and the layout, the contents

can look different while presenting the same materials :

‘ Y1) ‘

MPMeister I ‘
Y—EREROHEN

MPMeister II
HY—ERERDHEA

20064 68
, A&y~
RICOH I TRRBRAL

eister ___mememconme RICOH

Fig.3 Same presentation using different designs and
layouts.

3. Enhanced features of MPMeister
design templates

3-1 Contents generation dynamic options

While most applications using designs templates only
modify the contents appearance, MPMeister goes much
further by customizing the contents generation module's
behavior. Dynamic options are available (or not)
depending on the design template. For example, some
customers want to forbid users to print out contents for
security reasons. In MPMeister, one of the design
templates provides such a feature : if someone tries to
print out some contents created with this design
template, the printed page will be blank (actually, it will
only contain a message explaining that printing is not
allowed). There are numerous examples and possibilities
of using these contents behavior options.

The last paragraph gave a simple example of a
dynamic option that can be really useful for companies
where information security is vital. But if another
company wants to use the exact same template (same

colors and size), but does not need the option to forbid

printing, that option should not be available in order to
keep the settings simple to configure.

Because this option comes from the design template
itself and not from MPMeister, it is very easy to not
include it to the template provided to the second
company. This way we can really match customer needs,
no less but also no more, in order to keep MPMeister

easy to use.

3-2 Localization

MPMeister design templates also support localization.
The same contents can be generated using different
languages. The language definitions (translations of the
words) are stored inside the design template so here
again; each design template can support different
languages. If a customer asks for the same design in a
new language it is also possible to modify the template to
add the needed language.

4, A new way of doing contents
research and development

4-1 Classic research and development

Using a classic research and development schema, a
product is created step by step using the following
phases : requirements definition, specifications definition,
design, development, testing, quality assurance and
finally release.

Those phases are always needed to provide good
products, and in the case of a product such as MPMeister
these tasks are both long and expensive to carry, which
makes it difficult to be reactive to upcoming

requirements or technologies.

4-2 Research and development using design

templates and layouts

Basically the same typical phases are needed, but

since design templates are used dynamically by
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MPMeister, the contents research and development can
be done separately from the MPMeister research and
development. Practically, it means that we can research
and develop new contents without changing MPMeister.
This is a very important both technical and commercial
point since it cut costs for Ricoh (and thus for
customers), and it allows much quicker responsiveness
to new requirements and technologies. As for MPMeister
application, by saving contents research and
development time and cost, we can concentrate on other
aspects of the software, such as the ease of recording
and editing, or the inclusion of other media than video
and slides.

5. Business opportunities

Since designs templates can be added to MPMeister to
create more customized contents, we can now offer new
designs templates as needed by customers as new
additional products. This service is not only technical but
also includes consulting about contents quality (ease of

access and view).
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A—IYREIRRATILAS—EERE IPSIO GX3000S/SF

Low End Business Full Color MFP IPSiO GX3000S/SF
R A&oFE AR TR OKE JUIREET JE SR

Yoshiharu WARIGASHI Takashi MORI Hideomi SAKUMA Yasutaroh KOWATA Eiji HARA

= g

Ja— a—xr REVR AT VH T —EEHIPSIO GX3000S/SFIE, 4> 7 Y=y hTHY 7
23 & T I EITR 22 55 0D 7o i VAR PEME & 5K B A 558 L 72GELJET "V ZIPSIO GX30000> 7
Uy 2R N—AZa’—, A¥xF, 7727 A, DS (Document Solution) HEREZHEHIL,
BANR—A=—=ZADREVSOHO, SWG, JEHfiR—F—mIF IR 2/ MUIEEHTH S, K
BLDOFERFFHIUILLTO LB ThH 5.

D) ERSEEREMER 2 IS CEE - SRR A5 5 GELJET 7' o Z Hflf Ok

2) GELJETZY v Z DAy ara=y AN LEEERE O

3)  GELJETZV v ZIZa b — « 2% 7 « FAX » DSHEREZH5H L -1 A5

4)  EEMARDE & 2% ¥ = ML Z/NURT A o« BEERL O TCODHIR

ABSTRACT

Ricoh Low End Business Full Color MFP, IPSiO GX3000S/SF, has been developed based on GELJET
Printer IPSiO GX3000 function which has high productivity including duplex printitng and realizes high
image quality on plain paper with inkjet technologies, and supports copy, scanner, fax, and DS (Document
Solution). It is a compact size MFP targetting SOHO, SWG, and users in stores who demand small space
for its installation. The main features of the products are as follows.

1) Inheritance of GELJET Printer technology which enables high speed and high image quality

printing by viscous and penetration pigment ink.

2)  High productivity MFP taking advantage of GELJET Printer option unit.

3)  MFP based on GELJET Printer and supporting copy, scanner, FAX and DS.

4)  Compact design and user—friendliness by super—slim ARDF and scanner unit, and reduction of

TCO.

7Yy yHERE G aGheyy—
GJ Designing Center, Printer Business Group
BTN UYEERNR TV T A v TRy —
Printer Marketing Center, Printer Business Group
k) a—T L Ay 7 ARASE SRR AT

Development & Designing Center, Ricoh Elemex Corporation
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Fig.2 Layout of ARDF UNIT.
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Fig.3 Layout of CCD Module.

Table 1 Specifications of IPSiO GX3000S/SF.
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TIYILBERE imagio Neo 352RC/452RC

Reconditioned Digital Copier imagio Neo 352RC/452RC
Ry AE BORE Ll E EK o ET I HT

Keiichi AKATANI Yoshihiro SAKAI Takashi KUWAYAMA  Keiichi SHIMIZU Tetsuichi ISHII
A
Hideaki ENDOH

Z =

imagioNeo352RC/452RCIZ Y = —®MRC (Re—Conditioned) >V —XL L Cpimfb Lz ERET
TENHAERTH D MRS FBUCET D RER o e — & U TRERE~ORI B
BRI p—<2R) L h—=FNLaZAMER (2R T 3—<2R) a7 MIBIE LR
mC, ERREIILUTO®EY Th 5.

D FEEABAEES0% L E (B &LL)

2) Tav—7, ALY —2RF =T s JU—VEANE =3l =75k

3 TATIAINTERALE (LCA) IZBTAEEEAN (COMEHR) 28%{KH.

ABSTRACT
The imagioNeo352RC/452RC is a reconditioned digital copier of the middle—speed range which is
commercialized as RC (Re—Conditioned) seriese copiers of Ricoh. It has been developed as an
environmentally—friendly copier which contributes to realizing a cyclic society and is based on such
concept as contributions to environmental conservation (environment performance) and a total cost
reduction (cost performance). The main features are as follows :
1) Reconditioned part rate is over 80% (the mass ratio).
2) 1t deals with the following rules and regulations:
— Ecomark
— International Energy Star Program
— Green purchase low
- Ecoleaf
3)  Environmental impact (CO, emission) in the Life Cycle Assessment (LCA) has been reduced by

approximately 28%.

* MFPHEEAIR U HA 7 VLS —

Recycle Business Center, MFP Business Group
o Y a—azF 7y Rt B ARERER

Second Manufacture Technical Department, Ricoh Unitechno Co., Ltd.
k) a—T L Ay 7 ZARASE EEERR AT

Information Equipment Division, Ricoh Elemex Corporation
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Table 2 imagio Neo352RC/452RC Printer

specifications.
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Table 3 ARDF specifications.

SR A X A3~B6
J FrAEE 52~163g/nd (45~135kg)
SRR 80t
(V 2 —PPCHI#k ¥ 1 76000 KF)
BEHE (fF57) 451 (A43 =)
KIHEES FI60W
RES (RXEXEI) 570X 518 X 150mm
B F12Kg

I 3. Bmbif
31  AFEE

3-1-1  FUSHIC

AR S 2 ek LTl S h b 2
LN, HFNEMICIT AR OB EIR & D
TRERH L. LATICREEI S R T LOBEIZDNT
AT 5.

3-1-2 [ENY T L

B AT BT, FranRGEHOIF RS AT L3
JRSETe, BEOME & FRFIZER - FERY L7
DIEREBIRT DU AT APHEAINTND, ZhiZ
Ko THFESMR LW, HAE B VA 71k
2 —[TY T NE A LA - - FERGHO—IT
EEERARE L 720, FAEROBFEE FEBL L T 5.

F7o, EBEL VYA T NVEITH %, BUITEHRA ~
N7 — 27 R LB ET> TS, ZOF v b
U — 7 3o — B Lo N—a— Rtk -,

fifi 3 2B S DB & - RO R 2 I
YA TR AT L) LTS
ERE ARG 2RI D BCIE, K0 BRAF7ZREET
[FUN T & DR, REHM 228 L CEINZIT> TV D,
Y S 7= EIR e 2 —Ic D B, [BlE
X —NTIEAE TN - BAIEREZAT 5 A T[N FEHE -

BAEEARE L, £ OHE B EICWERHN - SIEE
2479, BARRNTIE, B ORHR S O SMELE,

RGNE O =y MREGEE, (T8 A S 2 R -

BT 2 FCEIE O RO R FREE 720,
[ B FEAEIC BT 2 TROMREZ ED TN D.

T

3-1-3  [EIUXAE FRIEAM

[FIA I3 RO L 72 B S A7 AT 0 PREESTAS
EERE SITRIE TR S 4L, S HIC[EIEEYE - 35
FERIZE D —E LV EL EOSVEIZRIZNA TN DIZ
B o, MR, 8, AKREEFICLYEE -
FALIREEB L, AMRED AT YRR REL, EHIC
[ 31T 2 IRENCE B & Dl - AR L ¢
WAHGERED L. ZORBRERFEARGS AR E < F
T 5 20ME THEA AR L T\ D,

ZOHO—2E LT, BEUUEIZH D —E DOIRE M
Bea bz, FAT DR BRI RIS L5 RO
S E TR A EAN S D, T OFEICBWT, [EIR
BIZ G 2 D IRE-OEE L, FERRIC N & 5 B I
D HIRERCEH RO = 2L F— 2 FLICFHHREIC L W R T-
bOEREEELTHERLTWS, £72, SiEEiREREE
(—E IR E LB OF b a iR T D Eive, i
TORATF U ABRENER SN AT LEFA L
F— B T D 2 ST K0 [EIEE & T D H
Wb, ZHORENE PRI ZFIH LT
AT HREZ T URA TR L TV,

3-1-4 BEIEROEH

BREER A L IR ME & AL U722 s & PR o 2 A kot
LCREMT 2 Rz T, BAEZ X FOKBITR D E
BRHEO—DOThDH. £, FHATRICEWTX
Oy o INRIZ U TRERRGHZ B R LTV 5.

Ricoh Technical Report No.33

DECEMBER, 2007



imagio Neo352RC/452RCIZEBWTIE, Zellidik L7-
[TEUS A T 12k RIS - RBRIEE 21
ATRRICKRL, BRI OBE, S~
IVORTEZEAT>TND.

3-1-5 FHEERAPHEDER - TF

INETOFEBIIBN T, TS THERASRTY
T E A MRS 2 %, O DM DELY S L7
TEH - PeVptk, ORI HAAHT Hd 2 L AR
L LTI REEFF I TV, L& L imagio
Neo352RC/452RCIZ 3B TITAEE RN ER B D, o
DM T 2 &0 D RiESE A2 L CH Lo
SWEARGET D 2 E N TE DELDAH D ENT00,
Z ORI O WIS s 2 A L7z T£ &
DY E1TO FICL Y RE R THIKREZ fREE LT
W5,

3-1-6 BT T v F MM

BT 7 v FIE—BOBEGHITEEMEE A Sh T
HEEHTH Y, HAL S HEBEmWEHmTH L. ZivE
TORARKIZBO T, BEIS 2 fEIZfDTunz
W7 7 v T (CLTRUERY 7 v F) OSEZ2E
THEMNEN S - FB LW, B T v FICETS
MY b 7 TN b Lo lo gy, BRI A T TV
7278, BRBITAMEEGS L O, M= A MERZ B8 &
L ClEUNERE Y T~ F O Wikl 2 B % U6 Al
Ol AIREIC L7z,

BN ERE 7 7~ F OBEREMERHMIC X V15 5 7=SNE
DO EEH O AR 2 BB T E HFENR ol Lol
B TRV TSNEL 2 HIE LW 1T o FIEE T
BB LY, REOHNOARAETH-T-. £ TS
HIZSNEE 2 HEE T2 IR OV TR L7275, SN
EFREE NV OMICHBER®S D Z N aho Tl
(Fig22M) . FHATRTIZZ OMBEMEERZFA LT
FREEER N L7 I DSNECZHETE L FHEF O RIS 2 27 L
TW5.

-29 ‘
0}2 0.25 0.3 0.35 in
=31
u
_33 -
-= CE
o
8 -35 f
g L
& -a1 | -
-39
-41 -
.

-43
Static friction torque [ NV-m]

Fig.2 Static friction torque vs. SN ratio.
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EERERITI>I7Y Ty Ay KGEN3E1DRH

Development of GEN3E1 Ink Jet Head for Industrial Application

N * Y &
W 8 SR R—
Osamu Machida Eiichi Toyama

= g

AN RO KRIUAR 2 & — IR ¢ o ~2— F O TNFHIREOBIN T A 74—
~v b7V ZIZH# LT-GENSEL~y REBRFE LIz, F£72, B~y ROIEFEHOA v 7 ~DiE
PELEEEEAEN LT, SRTEEHOA v 7 V= y b U 2L, HIRIZER A SNS G
AARERAO I V—7 7 70 2 b Sz, GEN3EL~y RORHHIE, 5~20mPa » s
SRR A v 7 OMHHAFRETH , EIfERENEREND0CThHAIwH, ILIZHEKEDA
O HIGFRETH D, EFEEEER ORI L V00E Ny N 2 v & @itk - Eid
fin % FEL LTz

ABSTRACT
Gen3El ink jet print head was developed for the industrial application. The main application of this
head is the wide format printer for the print of the large—scale poster and drop curtain print for various
events. Further more, the applicability to wide range ink with various components and the high reliability
find new area of 3D modeling in rapid prototyping and proofing of color sample used in printing business.
The characteristic of Gen3El is ability to eject various ink higher than 5~20 mPa-s due to broad
operating temperature from room temperature to 80°C. The adoption of stacked PZT, realizes high

durability and long life around 50 billion dots per nozzle.

N a—=FV T4 v Iy AT AARASH BTG
Design & Development Division 1, Ricoh Printing Systems, Ltd.
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Table 1 Specifications of Gen3E1 head.

HH X (YA AR
FHR PZT7 v v ol
I RVEL (& 96
J X)Ly F inch 1/37.5
SRR B pL 40-60
e KB & 4 kHz 20
SRR R /s 6-10
ShaA v 7RG mPa * s 8-20
ST C MAX 80
SESTIE mm 120W X 8D X 20H

2-2  Gen3EINY RD#EE - Bk
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Fig.1 Structure of Gen3E1 head.
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Fig.2 Picture of Gen3E1 Head.
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Fig.3 Combination of the surface treatment.
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Fig.4 Contact angle of the nozzle surface.
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Fig.6 Method of 3-D modeling.
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Fig.6 Eden330 Rapid prototyping systems. (Objet

Geometries Ltd.)
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DisplayMaker 72s WF printer. (MacDermid
ColorSpan Inc.)
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Table 3 Industrial application of IJ method.
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TFIFIVHAZ Caplio GX100

Caplio GX100, Digital Camera by Ricoh
iR BAR B (I S FERE

Tetsuya IWASAKI Noriya TANIMOTO Junichi SHINOHARA Toshiaki NAKAHIRA
. S * == g sk
Kigg 5 /NEY fEHE Kig Mz
Hiroshi SUITOH Nobuaki ONO Kazuyasu OHASHI
= 8

Caplio GX100i%, "A = Ra X7 NFOH VT AT L L TORN ZHESE L7-GR DIGITAL &

Ebi

O, Va—nAgxzr Rar "y MBI 22KT 70 Fe LTRA=—RTHR LR b3

M ER LA SNIT VAN AT THS. [EEREE], TROEOHLmEE]D ,
IO b BEED . TEAMEZIER LI 27 1 > ] ZKeyWordIZHEIE TH Y 72
MORFHRTE, BB, FEAME, JRRMEZIERLZET LV THD.

TRRIILLTO®Y TH 5.

D
2)
3
4)
5)

24mm-T2mmif1 4 X DHEEIE A — A L KR

CCD¥ 7 b H T T UM EHEHy B
HZN1001 G EFECCDEEHE, By = 2 AN K 5w B
EHEWRXT L MINEE E 2 — 7 7 A v F—
BIEALOmmARY DU A RS g L RS
35mm| A A T M L R

ABSTRACT

Caplio GX100 is a digital camera which has been developed aiming to achieve practical utility while

meeting with demands for wide angle capability as one of two principal models among Ricoh high—end

compact cameras together with the GR DIGITAL which has positioned as the high—end compact digital

camera. Keywords of the Caplio GX100 are “Flexible expressive power”, “Reliable high quality”, “Reliable

operability” and “Functional design for practical utility”, and it pursues easiness for hold, operablity,

practical utility and versatility.

Main features of the Caplio GX100 as follows;

1)
2)
3)
4)

5)
¥

"

Optical 3x zoom lens from 24mm to 72mm .
Compact lens barrel with a vibration correction system in CCD shift method.

High pictue quality achieved by using a 10.01 megapixel CCD and a new imaging engine.
Removable electronic viewfinder with a tilt mechanism.

¥

19mm' ultra wide angle conversion lens (optional).

35mm camera equivalent

OR=YFNRNF T4 T A 8= — [CSHER
Image Capturing Solution Division, Personal MultiMedia Products Campany
o HRT VY VRIRAT Y a— BTk Y —

Module Development Center, Imaging Engine Development Division
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FXT VHA N RV T DERICHALND KT,
BA~DERNEE-> TS, FTHLT VX L—R
ORI L DORES &> TR & LT
WA, —HTEHMEICIIFNRH . 2ok 5k
WOHRT, Va—TElE&a NI  DTTF v T

2w T3 HGR DIGITAL & W 18, & HEIE D> DERENE,

ERME, YEEMEARBR LIZa v Xy NFEOZLT AT
Caplio GX100&BR%& L 7=.
AFETlECaplio GX100D F= 72 HF{8 % Hon

2, BmOElE
AR D E 2R % & Table 1127~

Table 1 Caplio GX100 Major Specifications.

<¥r 1B S FEHME - JPEG (Exif ver.2.21)
RAW (DNG) DCF V2.05J)i,
DPOF V1.1x%f)x

E>AVI (Open DML Motion JPEG
74—~ v MEHL)

<% F>WAV (Exifver.2.21 ulaw)

AT A=~ M gy

SDAE Y —%— R/SDHCAE U —7— R/
FLERIEIR “NVF AT 4T H—F,

Wik A€ U — (26MB)
wgFET /1. 7585 .CCD A 2N Ei5E 1001 )7 Hi%

<& IE B >3648 X 2736, 3648 X 2432, 2736 X
2736, 3264 X 2448, 2592 X 1944,
[LTE~ 2048 X 1536, 1280 X 960, 640 X 480

(27 +nL) <WFE— F>3648 X 2736, 2048 X 1536
<#)  [Wj>640 X480, 320 X 240
<O HHIEE — F>1280 X 960, 640 X 480
Fribm GEE, SHEE, M#EE) , &0 E
S, ~=aTAE, T s T Ay T N, Y
FUEE—F W, Ay T T, = (R hl—
b, AR—=>, &5, ER, XF, BRE,
FLOMHIE, A—Ah<wrn)
<H I H] >
3648 %2736 RAW : 144 F:6ff N: 114
3648X2432 RAW *&ﬁz F: 7T N:13f
= " 2736X2736 N :8
“FZ%&%& 3264 %2448 N - 14f¢
2592X1944 N : 22#¢
2048% 1536 N : 35«
1280960 N : 62%¢

640 480 N : 2764%

FOERIREH] <#)  [E>640X480 30fps 12,
(26MB) 320240 30fps  39%

FEOSPERE  f=5.1~15.3mm (35mm¥LiE24~
72mmAH %)

5 (Fff) F2.5~F4.4

Ly AR TRELLK (JEERTMATEHAKD)

LR

TRLIE Y.

FSNAHIERERE

v THOPIR, 12 B P Rk

< 1R >180, 120, 60, 30, 15, 8, 4, 2, 1~
1200000 (BFv v v H— AHh=

CCDY 7 b

Yy vS— BNy 2 —PEH)
<§j] H>1/30~1/2000%> (B> ¥ v & —)
FRE A 5 #90.83m~o0
e 2 I '«7 o R EARRRE 5 #00.01m~o0 (i fs wa)

#90.04m~oco (LiETi

FUHN RN |4l

ISOJRLEE AUTO, AUTO-H]I, 80, 100, 200, 400, 800, 1600
2.5 FHE TN T 7 AV Y a UTRTIR S
T =5 — frﬁz3ﬁﬁu‘$ BLEF=100%, B A170E (L
T - EA)
FEIR Y 7T v TR
759 a A — b (WYEREEEVROE) AEEIFEE/ A 7 —
() POTATE i AINGNEE STV
B EEFERE90.2~56m (LA 590.15~3m
(St i)
HAYFULAL AL FE (DB—60 [FIHH)
B AC7§77§— (AC-4c HI52)
R PR X2 (T kU /=y r v KFEFRE
ﬁﬁ GIPW)
A FAfighye oY)
sty 111.6mm (W) x58mm (H) x25.0mm (D)
MTE | elina E )
o a=h %@220g (RyTV—/SDAEY —H—K/A K
(2§55

Sy ATEET)
WEEE 2—7 7 A Z-DOF 72K % Table 217~

Table 2 LCD Viewfinder Major Specifications.

WIS | SORERFEEMEIR A £920.1 07 IR AH
Lo XL |3kl
LR S 100%
LA IE -5~+3Dpt
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B #922g

I3.¥ﬁ®ﬁm

3-1 BELYX

Caplio GX100 (LAFGX100) (ZHEH L7kl X
I, R4 Y K S R F — RS B3 A — AT
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Fig.1 Construction of Taking Lens.
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Fig.2 MTF of Taking Lens.
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Fig.3 Outline View of Optical Unit.
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Fig.4 Sectional View of Optical Unit.
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Fig.5 Total Construction of GX100.
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