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HSS-based Spoken Document Retrieval System
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Abstract

In recent years, Spoken Document Retrieval (SDR) becomes widely used in our life. Word-based,
subword—based, and phoneme—based approaches have been used to improve the performance of SDR
system. However, the known problems of SDR, e.g. insufficient training of Word-based system, low
accuracy of phoneme—based system, limit the performance. This paper presents a HSS (Holo—coded
Speech Search) based retrieval approach for SDR systems, which tries to make full use of the evidences of
spoken documents on different levels, such as acoustic features, phonemes, sub—words, words (Automatic
Speech Recognition Result) and context data. This method can also integrate different acoustic models
and language models. In HSS, a novel data structure called Symbol Structure is designed and implemented
to segment, score and rank the spoken documents. We introduce an improved text retrieval method to
retrieve evidences from different hierarchies and granularities of spoken documents based on Symbol
Structure. After a detailed analysis, we can see that the HSS approach is a feasible way to alleviate the

problems in SDR. The experimental result shows it can meet the desire of practicability.

¥ Ya—vy7 by PR (LR) BRAHE
Ricoh Software Research Center(Beijing) Co.,Ltd.
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1. Introduction

Nowadays, audio contents are continuously growing
and filling our computers, networks and daily lives, such
as broadcast news, TV shows, podcasts, lectures, videos,
voice mails, (contact center or meeting) conversations,
etc. How to find the wanted spoken document is a severe
problem which we have to face and resolve. The need for
intelligent indexing and retrieval of spoken documents is
becoming increasingly pressing. With the maturity of the
speech recognition, audio event detection and other
speech processing techniques, Spoken Document
Retrieval (SDR) has become feasible.

IR (information retrieval) is widely applied in text
corpus to retrieve the documents that match quen'esD.
The aim of SDR is to provide similar functionality for
spoken document corpus. It would be desirable to be
able to retrieve in both text and spoken queries. The
spoken documents can be converted into acoustic
features, phonemes, sub-words or words, using speech
related technologies, in order to be matched against
querieSZ). After the conversion, IR methods could be
introduced to make index on the acoustic features,
phonemes, sub-words or words.

The contributions of this paper include:

®  Make full use of the evidences (acoustic features,

phonemes, sub-words, words and context data)
from the spoken documents on different levels.
This has reduced several problems when using
single evidence in the SDR, including insufficient
training when using word evidence, low precision
when using phonemes evidences and etc.

® Integrate different Acoustic Models and Language

Models in SDR to handle spoken documents of
different languages.

® Introduce a novel data structure called Symbol

Structure, which contains all the evidences from
the spoken documents. With it, the HSS method

could be implemented.

® Improve text retrieval method to retrieve evidences
from different hierarchies and granularities of
spoken documents based on Symbol Structure,
thus relatively high performance is achieved.

This paper is organized as follows: In section 2, we give
an introduction to related works, section 3 describes a
brief overview of the system architecture, section 4
introduces our HSS approaches, Symbol Structure and
its usage for HSS, and section 5 gives a sample of
implementation and experimental results. We reach our

conclusions and discuss about future works in section 6.

2. Related Works

The easiest speech search method decodes
continuous speech into text by Automatic Speech
Recognition system with a dictionary and then uses
common text search algorithms to find terms for
obtained files. The main problem of this method is that
the limited dictionary cannot recognize Out of
Vocabulary (OOV) Words, such as names, acronyms,
words from foreign languages.

Then a method that uses phonetic string representation
for speech retrieval emerged4), but it was clear that a large
vocabulary recognition system can do better than an all
phone recognition system. As a result, the method of
combining both word and phone representations performs
better than either method alone®.

The phoneme-based approach is less effective than
the word-based one, but is nonetheless effective enough
to be used in practice®, which can handle OOV problem
and extend the recall.

Another method is sub-word based approach, which
can be regarded as a combination of some continuous
phoneme. It’s an effective way to alleviate the OOV
problem ¥ 1%,

Other methods are proposed to take possible
recognition error into account. They utilize multiple

speech recognition output alternatives in addition to the
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1-best result. Lattice-based approaches such as position
specific posterior lattices (PSPL)® and confusion
networks (CN) are examples7).

The acoustic features (eg. Mel-Frequency Cepstral
Coefficients) are used for retrieving and classifying
music files. Paper“) proposes and develops a novel index
structure for efficient content-based music retrieval,
named the CF-tree, which adopts multiple acoustic

features.

3. HSS method introduction

3-1 What is HSS?

Usually, we divide evidences of the spoken document
into different levels. They are acoustic features,
phonemes, sub-words, words (ASR results) and context
data. Using evidence alone for SDR will experience
merits and drawbacks, as Table 1 shows.

HSS is the abbreviation for Holo-coded Speech Search,
in which the prefix ‘Holo-’ means “whole and entire”. In
this sense, the HSS method tries to make full use of all
the evidences of the spoken documents on different
levels and to integrate different Acoustic Models (AM)
and Language Models (LM) for SDR.

In practical usage, one evidence would be enough for
HSS, though it would then degenerate into a traditional

SDR method. Text retrieval methods are introduced to

retrieve on different hierarchies and granularities of the
spoken documents. In order to achieve such goals, we
design and implement a novel data structure called
Symbol Structure, which is the unit of segmentation,

scoring and ranking in the spoken documents retrieval.

3-2 HSS system overview

Figure 1 shows the main components of the HSS
system, which include both Off-line process and On-line
retrieval. The Off-line process prepares and extracts the
acoustic features, phonemes, sub-words, words and
context data of the speech corpus. After segmentation,
all the features and evidences are filled in the Symbol
Structure with time slots. Based on the Symbol Structure
units, the Symbol Structure index is generated. After
Off-line process, the On-line retrieval is possible. During
the retrieval, the query (text or spoken) is transformed
to the same kind of Symbol Structure too. This query
Symbol Structure is used for matching, scoring, ranking
and retrieval on the Symbol Structures of the spoken
document corpus.

In the system, the FrontEnd, Recognizer, Pronunciation
Model, Acoustic Model, Language Model and Acoustic
Feature Extractor are out of scope of our discussion,
though we just utilize the results of the speech recognizer.
Indexing and retrieval techniques are introduced to

improve the SDR system.

Table 1 The merits and drawbacks when using single evidence.

Evidence

Merits Drawbacks

Acoustic features (the physical feature
of the audio)

Phonetic code (the smallest unit of

human voice) tolerance ability.

Sub-words (the reasonable combination

of phonetic code) words.

Words (word or sentence)

Context data (manually annotation or
materials affiliated to the audio ) SDR.

Don’t require training. There is no language
extensibility problem.
Alleviate the training problem. Have fault-

Between using the Phonetic code and

Usually, accuracy enough for SDR when the
training is sufficient.

The most useful and accurate material for

Inaccuracy for SDR

Not accurate as using sub-word and
words.

Require training by Large Corpus.

Require training by Large Corpus. If the
Word Error Rate (WER) is high, the
SDR will be greatly influenced.

Hard to collect and annotate.
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4, HSS approach for SDR

4-1 Evidence data generation

We generate acoustic feature, phoneme, sub-word
transcription of corpus and word transcription by using
speech recognizer. The time information is also
generated from the speech recognizer.

Context data such as lecture PPTs, meeting minutes
and transcripts are collected and associated with spoken
document manually. While they are useful for spoken
document retrieval, unlike phonemes, sub-words and

words, there is no strict time information with them.

4-2 Segment

Spoken document segmentation is the process of
identifying the boundaries between words, syllables, or
phonemes in natural spoken languages. In the HSS
approach, the spoken retrieval unit is Symbol Structure
instead of words, syllables, or phoneme. We segment the
spoken document by setting a constant time span, TL,
and constant overlap time length, OTL. The length of TL
should be larger than one word pronunciation length.
With TL and OTL, the spoken document can be

segmented. Given that the speech length is T. The first
segment’s start point is time 0; the end point is the
smaller one between TL and T. If T is chosen, the
segmentation process is finished. The next segment’s
start point is:

Sp = Tps + TL - OTL

Wherein, the Tps means the previous segment’s start
point.

The end point is:

Min(S,+TL, T)

If the T is chosen, the segmentation process is finished.

Figure 2 shows one example of the segmentation
process. The spoken document is divided into 5
segments, from S1 to S5. And the (T2, T1), (T3, T2,
(T4, T3") and (T5, T4") are the time overlaps.

The context data may not have the fine-granular and
precise time information. So the segmentation process is
different. If there are event changes (page up, page
down, mouse click, and so on) or manual annotation, the
time information of such event or annotation is used to
segment the context data. If not, the context data don’t
need to be segmented, and are just associated with the

spoken document as a whole.

Off-line processs

On-line retrieval

Query(Text or
Spoken)

Symbol Structure
Index

Spoken document corpus

‘ Symbol Structure Generator and Indexer ‘ Query processor
‘ Segment ‘ .
'Y
f 4 f Query Symbol
Recognizer . Structure Generator
Context Dat: Acoustic
ontext Data Word Sub-word Phoneme Feature i
Extractor Recognizer Recognizer Recognizer Extractor
T y » Retrieval
Pronunciation, Acoustic,
Language Model FrontEnd y
Result Set

Fig.1 HSS System Overview.
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4-3 Symbol structure

Figure 3 shows the sketch of the Symbol Structure.
Actually, a Symbol Structure contains segments of
acoustic feature codes, phonetic codes, sub-words,
words and context data, and more importantly the time
slot information of the segment. Symbol Structure is the
unit of the retrieval process.

Usually, the Symbol Structure is filled by evidences
from one Acoustic Model (AM) and one Language Model
(LM). Further, information generated from different AM
and LM can be used to fill the Symbol Structure, thus the
training problem and language dependency could be
alleviated to a certain degree, due to the different

training materials of different AM and LM. For example,

i

S2

we can use phonetic codel from AM1 and LM1 and
phonetic code2 from AM2 and LM2 to fill the Symbol

Structure.

4-4 Retrieval

In the HSS system, index is separately made on the
acoustic feature codes, phonetic codes, sub-words,
words or context data. It’s improved index, in which the
associated Symbol Structure and spoken document
could be found.

To process the query (spoken or text), Speech
Recognition, Text To Speech (TTS) and Phoneme
Dictionary are used to convert the query into the
acoustic features, phonetic codes, sub words, words. The

query doesn’t have any context data, so the word itself is

1 2 et T3] T2

v

T4l [T3 51 [1a [T5'

Symbol structure Symbol structure

Acoustic
Feature Code
(AFC)

Phonetic code
(PC)

Sub-Word(SW)

Word (W)

Context Data
(CD)

Symbol structure

Symbol structure Symbol structure

Fig.3 Symbol structure.
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used to retrieve context data.

Acoustic features, phonetic codes, sub words, words
and context data are used to calculate the matching
separately. Each matching on any of the acoustic
features, phonetic codes, sub words, words or context
data contributes to the final matching between the
Symbol Structure of the query and of the spoken
document. To determine the matching, a weighted
summation is needed. If the summation reaches or
exceeds a threshold, the query Symbol Structure
matches the certain Symbol Structure of the spoken
document.

Figure 4 shows an example of the matching process. If
the threshold is set to 2, and all the weights are set to 1,
the final units that match the query are Symbol
Structure 2 and 3.

The input query contains several terms (q;, g2, G, .. ,
Gy o s Q).

After matching is calculated, we modify the Okapi
BM25'” to rank the Symbol Structure matching. The
Symbol Structure Frequency (SSF) is calculated as

follows.

n. .
SSF,, ="

j
Zk M)

n;;is the number of Symbol Structures in the spoken

document () that match the Symbol Structure of query
(g). 2..m; is the sum of the numbers of all the Symbol
Structures in spoken document (s)).

The Inverse Symbol Structure Frequency (ISSOF) in

the spoken document corpus is calculated as follows.

N —-n(q,)+0.5

ISSOF(q.) = lo
(¢,) =log n(q,)+0.5

N is the total number of spoken documents in the
corpus. n(q) is the number of spoken documents
containing ¢. (“Containing” here means having Symbol
Structure(s) that matches the Symbol Structure of query
().

The score by SSF and ISSOF is calculated as follows.

SSF(q,,5)- (k, +1)

SSF(q,.,S)+k1(1—b+b-ﬂ
avgSl

SCORE(S, Q) = i ISSOF(g,) e

i=1

SSF(g; S) is g’ Symbol Structure frequency in
spoken document .S, nnis the number of the query terms.

The letter S in the expression IS should be italic. (But
the vertical bars should not be italic.) is the length of
speech S'in Symbol Structure, and avgs/is average The
letter S in the expression ISI should be italic.(But the
vertical bars should not be italic.) in the spoken
document corpus. & and b are free parameters, usually
chosen as £=2.0 and 5=0.75.

The speech is ranked by the SCORE(S, @), thus the
retrieval results list is generated. The location of the
query in the speech can be found easily, by using the
time span information in the Symbol Structure. The
retrieval and ranking methods are originated from Okapi
BM25 (information retrieval methods).

Query Symbol Structure Symbol Structure Symbol Structure Symbol Structure Symbol Structure
1 2 3 4 5

[ e ||y ] IR | |
I N O b o N R | |
sw =~ || I |
[ IR | | |

!
SN I | |

Fig.4 Match using symbol structure.
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5. Prototype Implementation

5-1 Spoken document corpus

As Table 2 shows, the corpus used in the experiments
is AMI Mic-Array Corpus 16), which is a multi-modal data
set consisting of 100 hours of meeting recordings.

Moreover, AMI Head-Set Corpusw), WsJ?Y  and
Voxforgegz) are selected for training the Acoustic Models
and Language Models.

5-2 The acoustic model and language model

In the prototype implementation, we use several
Acoustic Models and Language Models, as Table 3 and
Table 4 shows.

5-3 Evidences and symbol structure generation

In the prototype implementation, 5 evidences are
generated by Sphinx-4'? speech recognizer, using the
Acoustic Models and Language Models listed in Section
5.2. The b evidences are listed in Table 5. The Acoustic
Feature Evidence and Context Data Evidence are not
added in the prototype system.

As discussed in the Section 4.3, we set TL to 2 seconds.
The length of OTL should be smaller than TL/2. Here we
set it to 200 milliseconds. With the TL and OTL, the
spoken document can be segmented, further, the
evidences are segmented too.

Using the evidences segmented, the Symbol Structures

are generated.

Table 2 AMI Mic-Array meeting corpus.

Corpus Amount Data size Duration
AMI mic-array 127 meetings 7.87G 73.4h
AMI mic-array for retrieval 37 meetings 2.33G 22.0h
AMI mic-array for training 90 meetings 5.54G 51.4h

Table 3 Different acoustic models.

Acoustic Models

Description

1 WSJ Acoustic Model

Trained using Wall Street Journal corpus

2 AMI Mic-array Acoustic Model Trained using AMI Mic-array corpus
3 AMI Head-set Acoustic Model Trained using AMI Head-set corpus
4 AMI Head-set & Voxforge Acoustic Trained using AMI Head-set data and Wall
Model Street Journal corpus
Table 4 Different language models.
No Language Models Description

1 Word Language Model

Sub-word Language Model

Phonetic Code Language Model

Trained using AMI manual annotation and
Voxforge manual annotation

Trained using AMI manual annotation (Sub-
word format) and Voxforge manual annotation
(Sub-word format)

Trained wusing AMI manual annotation
(Phonetic Code format) and Voxforge manual
annotation (Phonetic Code format)

Ricoh Technical Report No.36

15

DECEMBER, 2010



Table 5 Different evidences.

No Evidence

Description

1 Evidencel
Model)

2 Evidence2

Word (AMI Mic-array Acoustic Model and Word Language

Sub-word (AMI Mic-array Acoustic Model and Sub-word

Language Model)

3 Evidence3

Phonetic Code (AMI Mic-array Acoustic Model and

Phonetic Code Language Model)

4 Evidence4

Sub-word (AMI Head-set Acoustic Model and Sub-word

Language Model)

5 Evidenceb

Word (AMI Head-set & Voxforge Acoustic Model and

Word Language Model)

5-4 Matching and retrieval

To allow matching of phonemes, and sub-words we
treat them as n-grams. Any sequence of symbols can be
transformed into a sequence of n-grams; for example,
the sequence “ABCDEF” is transformed into a sequence
of 3-grams “ABC BCD CDE DEF”'.

TRMeister (DBMS with high-performance full-text
search functions)® is used to generate the index, and
the retrieval using Symbol Structures is implemented in
the application layer.

As for the single evidence, TRMeister is used as the
search engine. All the single evidence search result is

generated by TRMeister.

5-5 Results

In the experiment, Average MAP@TopN (Mean
Average Precision)?” and Average Precision@TopN are
used as the evaluation metric. For the evaluation, 90
queries are selected from the AMI annotations. In the
experiment, we aim to compare the evaluation metrics
between the HSS method (retrieval using HSS method)
and single evidence along (retrieval using single

evidence).

Table 6 MAP@Topl0.

Evidences Map@Top10 Map@Toph
Evidencel 0.397163182 0.472764228
Evidence2 0.283414634 0.327560976
Evidence3 0.041799264 0.061869919
Evidence4 0.057433217 0.105284553
Evidenceb 0.380979481 0.444796748
HSS 0.501191444 0.59097561
Table 7 Precision@Topl0.
Evidences Precision@Top10 Precision@Top5
Evidencel 0.52439 0.278049
Evidence2 0.419512 0.214634
Evidence3 0.085366 0.046341
Evidence4 0.080488 0.065854
Evidenceb 0.607317 0.273171
HSS 0.617073 0.341463

The evaluation results are list below, from Table 6 to 7.
And Fig.6~6 compares the MAP and Precision results
between the HSS method and single evidence.

The results shows the HSS method improve the MAP
and Precision. The MAP@Topl10 (HSS) improves 26.1%
of the best of the single evidence (Evidencel). The
MAP@Top5 (HSS) improves 25.0% of the best of the
single evidence (Evidencel). The Precision@ToplQ
(HSS) improves 17.7% of the best of the single evidence
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(Evidencel). The Precision@Top5 improves 22.8% of

the best of the single evidence (Evidencel).

m Map@Toplo
B Map@Top5

Fig.5 Map evaluation results.
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Fig.6 Precision evaluation results.

And we did the speed test of the HSS system as Figure
7 shows. First we enlarge the corpus to 2650 hours, and
then deploy the HSS system on the Window XP server
with Intel 6300, 1G memory, TRMeister on Linux with
Intel Xeon 3.0G x2, 8G memory.

The result shows that the system can have desirable
practicability. There are two reasons why high speed is
reached. 1) Due to the index on evidence separately, the
Symbol Structure can be located quickly. 2) On every
user request, the retrieval on evidences works in parallel.

Sometimes, the query contains most popular Symbol
Structures which are linked to many audio time slots.
This causes computing burden on hit process. In some

cases, the max response time reaches to 10000ms.

12000
Milli-cecomd

10000 7 —B—Max Response Time

—e—Average Response Time
000 T

6000 T
4000

000 1 _'t_‘.___.—-"

0+ - +

LN ] 165,59 33518 6784 13568 2650 (Houo)

Fig.7 Speed test of the HSS system.

6. Conclusions and Future Work

We have explored the approach of SDR based on HSS
code. Using the method, the multi-level evidences from
the spoken documents could be taken part in the
retrieval. Not only the word evidence (Automatic Speech
Recognition result) but also the phonetic codes, and sub-
words are used, so the influence of the training problem,
Out of Vocabulary Problem of ASR, is reduced to a
certain extent. Each of evidences contributes to the final
matching between the query and the spoken document,
so the retrieval precision is improved compared to single
evidence method. The MAP@Topl0 (HSS) improves
26.1% of the best of the single evidence (Evidencel).
The MAP@Top5 (HSS) improves 25.0% of the best of
the single evidence (Evidencel). The Precision@Topl0
(HSS) improves 17.7% of the best of the single evidence
(Evidencel). The Precision@Top5 improves 22.8% of
the best of the single evidence (Evidencel).

The text retrieval method and Symbol Structure are
introduced to make the index, matching, scoring and
ranking, so the high-speed spoken documents retrieval
can be realized. Furthermore, the time slot information
in the Symbol Structure makes it easy to locate matching
position in the spoken documents. The experiment
result has shown it can meet the desire of practicability.

In terms of future work, it’'s necessary to make a
comparison between our approach and other existing
systems and methods. Do further experiments to measure

the advantages of training, language independence and
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fault-tolerance. The proposed HSS method should be also

evaluated on a larger spoken document corpus.
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CODEC-free Region of Interest Video Processing Technology for Video Conference
Systems
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Abstract

Nowadays, conversational video applications, such as video conferencing, have played more and more
important role in daily communications. Viewers of these applications, however, may suffer from unclear
or jittered video due to restriction of available network bandwidth. Region of interest (ROI) based video
processing technology, which utilizes characteristics of human visual system (HSV), by paying more
attention to viewers’ focusing areas, is of practical use for solving such problems.

In this paper, we propose two ROI-based CODEC—free video processing approaches, which are Filter
based ROI Video Processing and Multi—stream based ROI Video Processing, with both preserving quality
of ROI area and sacrificing quality of background area, in order to reduce video data transmission volume.

We evaluate each approach by both variable bit rate coding (VBR) and constant bit rate coding (CBR).
In our evaluation, compared to “uniform coding” method, our proposed approaches can reduce around
40% of bandwidth consumption in VBR case, or obtain a maximum of more than 2dB increase in quality of
ROl area in CBR case.

We also adapt and evaluate the proposed ROI-based approaches for dynamic bandwidth situations in
wireless network environments. The evaluation results in a simulated network environment prove the

feasibility of this technology in practical use.

¥ Ya—vy7 by PR (LR) BRAHE
Ricoh Software Research Center(Beijing) Co.,Ltd.
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1. Introduction

Nowadays, demands for applications of the digital
video communication, such as video conferencing, have
increased considerably. However, due to restriction of
network bandwidth, sometimes video would be encoded
at very low bit rate before transmission, which makes
viewers suffer from degradation of video quality, like
block effects, jittered video, etc. Although many
standards have been proposed and evolved for improving
coding efficiency, most implementations adopt “uniform
coding” method, which gives equal importance to each
block of video frame regardless of its relative importance
to the human visual system (HVS).

To address this problem, Region of Interest (ROD
coding was proposed, by which one or more interesting
areas in each frame are defined and encoded in priority
to preserve quality of ROI area, while quality of other
areas are sacrificed to reduce bandwidth consumption.
The rationale behind ROI-based video coding relies on
the highly non-uniform distribution of photoreceptors on
the human retina, by which only a small region of 2-5
visual angles (the fovea) around the center of gaze is
captured at high resolution, with logarithmic resolution
falloff with eccentricity [1]. Thus, it may not be necessary
or useful to encode each video frame with equal quality,
since human observers will crisply perceive only a very
small fraction of each frame, dependent upon their
current point of fixation.

Generally, approaches of ROI coding can be divided
into two categories: CODEC free[2][3][4][5][6]
CODEC dependent [7][8][9].
encoding stage and can be pipelined with any coding
standards, while the latter has closer link with CODEC

and

The former precedes

implementation and wusually focuses on quantizer
parameter (QP) tuning. Although QP tuning can offer
more precise control on video quality, in this paper, our
proposed approaches belong to the CODEC-free

category because of its flexibility and universality.

We conduct trials on both filter based ROI processing
and multi stream based ROI processing, which can
reduce bandwidth consumption in variable bit rates
(VBR) situation or improve quality of ROI area in
(CBR) situation,

traditional uniform coding method.

constant bit rates compared to

The rest of this paper is organized as follows. Section
II gives detailed description of our ROI processing
approaches. Section III presents our experimental results.

Conclusions are given in Section IV.

2. ROI Processing Approaches

2-1 Applying ROI processing in video conference

scenario

A general flow of CODEC free ROI processing is
described in Fig.1.

Video
(input)

ROl detection

Pre processing

Sendingside
|
Video
Receivingside
Fig.1  Procedure of applying ROI processing in video

conferencing scenario.

In this procedure, ROI detection method is firstly
applied to detect interesting area within one video frame
following the policy of ROI definition, which is up to the
requirements of applications. For example, in a video

conferencing scenario, a speaker who is making a
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presentation attracts attention from all attendees so the
speaker becomes the focus of the scene. Thus, speaker
detection or human detection technology is the option to
detect the ROI area.

Once the ROI area is detected, the video frame can be
divided into two parts: ROI area and non-ROI area, or
foreground and background. In our later descriptions, we
will not differentiate the two groups. As the core idea of
ROI processing is to keep high quality of interesting area
and sacrifice quality of the background area, obvious
subjective difference can be perceived between these

two portions, as shown in Fig.2.

Fig.2  Quality difference between ROI area (red

box) and background.

To alleviate such drastic degradation, a transitioning
area is introduced between ROI area and non-ROI area —
extended region of interest area (X-ROI). It is produced
through extending the border of ROI area outward with a
predefined distance. Then pre-processing is conducted
prior to encoding step. We have two trials in our
research: filter based and multi stream based region of
interest processing. After that the ROI coded video is
encoded and transmitted to the other end. At receiving
side, a post processing step is added after the decoding
step, though it is optional for filter based approach.

After this brief introduction of ROI processing in video
conferencing scenario, next we will focus on the two

proposed ROI processing approaches.

2-2 Filter based ROI processing

Filter based Region of Interest processing can be done
either spatially[3][5] or temporally[8], or in a hybrid
mode[6]. The main purpose of this approach is illustrated

as follows:

M lessdatato
be coded

Fig.3

(MV : motion vector; ME: motion estimation)

Idea of filtering in ROI processing.

e Spatial filtering

X-ROI area and non-ROI area are blurred spatially
through low-pass filter. By this way, high frequency
information is greatly removed from the picture, which
results in more zero (high frequency coefficients) in
DCT-transformed matrix so less bit rates are needed for

later encoding[10](Fig.4).

b AC Al
@ o f
Low
frequency
®
- High frequncy \
ACx AC

Fig. 4 DCT-transformed matrix.

Different filters can be used here, such as mean filter
or Gaussian filter. To smooth transitioning from ROI area
to non-ROI area, parameters of the filters are tuned
while being applied to X-ROI area and non-ROI area,
with the former less blurred than the latter to get gradual
quality degradation.
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e Temporal filtering

Temporal filter functions similar to spatial filter with
the purpose of reducing data to be encoded. Due to
continuity of video frames, especially in video
conferencing scenario, usually changes between two
successive frames at background part are too minor to be
perceived, which provides us the chance to do filtering
temporally. The simplest way is background skipping.
For example, in every two frames only background of the
odd frame is preserved, while background of the even
frame is skipped. In other words, two successive frames
share one background. However, mismatch between ROI
area of the current frame and background of the
previous frame would occur sometimes because of
motions of some objects in the scene. Linear
interpolation method is introduced to counter this issue.

It is illustrated by following formula:

L(xy), if (x,y) € ROI

hixy) = ‘ (L{xy) + 1 4 (xy)) / 2, if (xy) € x-ROI (1

‘ _ 1,(xy), if (x,y) € non-ROI

M frame

L(x,y): pixel value of (x,y) in i
Either  background  sharing

interpolation utilizes a feature of the video coding:

or  background
motion estimation and motion compensation. For non-
key frames (P or B frame), only difference with previous
frame is considered for encoding[10](Fig.5). Reduction
in difference between two adjacent frames helps

significantly in bitrates saving as well.

largel
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Mlustration of motion estimation between two
adjacent frames.

Fig.5

2-3 Multi stream based ROI processing

Another approach proposed in our research is to
separate one video stream to two or more streams for
later ROI processing. The main idea of this approach is
shown below(Fig.6). It involves both pre-processing
stage and post processing stage.
® Pre-processing

After being detected in video frame, the interesting
area and its extension are extracted from original frame
to form “ROI stream”, and the remaining part becomes
“background stream”. Separate processing methods are

then applied to these two parts.

f

Sending side

640x480

Receiving side

Idea of multi stream based ROI processing
approach.

Fig.6

The size of each frame in “ROI stream” may vary due
to changes of ROI area, and this does not conform to
rules of coding (every frame in one stream must be of
constant size). Consequently, an additional step is
necessary before encoding ROI area and X-ROI area. For
each ROI frame, a monochroic image with identical size
of original frame is prepared and the ROI area and X-ROI

area are put on this image at same position in original

Ricoh Technical Report No.36

22

DECEMBER, 2010



frame, as shown in Fig.7. So all frames in ROI stream are
“padded” to have an equal size and can be encoded and

transmitted.

Fig.7 “Padded” ROI frame on blue image.

As the two streams are separated, they are
independent to each other. So the processing for
background is different from that of ROI part. The
background frame sent through “background stream”
can be down sampled to a smaller size. For example, if
both x direction and y direction are down sampled at a
scale of 1/2, then 3/4 data are removed from original
background frame. Meanwhile, interpolation based down
sampling can remove some high frequency information.
All of this helps considerably in reducing bandwidth
consumption.
® Post-processing

At receiving side, the two streams are decoded
separately, which generates a ROI frame and a
background frame. A composition operation is needed to
restore the whole video frame before displaying. This is a
reverse process compared with that in pre-processing
stage. Firstly, ROI area and X-ROI area are detected and
extracted from the ROI frame. The background frame is
up sampled to restore to its original size. Secondly, the
extracted ROI and X-ROI portion should be put back to
their original positions on the up-sampled background.
However, direct replacement may lead to mismatch on
the border between the background and X-ROI area.
This is caused by the error introduced in the encoding
stage if bit rates are very low, because motion difference

between frames is not precisely encoded due to

bandwidth shortage. This is illustrated in Fig.8. To
remove possible mismatch, a “matching” process is
inserted to find best position to put back ROI and X-ROI

area on the background.

Fig.8 “mismatch” between foreground (red box)

and background.

Furthermore, to smooth the quality degradation from
ROI area to background, the overlap area between
background and X-ROI area is updated by interpolation
which is similar to that in “temporal filtering”.

2-4  Adaptive coding

In some cases, video communication is done over
wireless network with dynamic bandwidth. To adapt our
proposed approaches to such network environments, a
real time encoding control is added based on available
bandwidth. Each frame is coded under restriction of
present usable bit rates to avoid potential packet loss,
which may lead to distorted frames. By doing so, we
could preserve quality of interesting area and reduce its

quality fluctuation.

I 3. Experimental results

3-1 Test data

The test video used here is of resolution 1024x768.
Face detection method is used here for ROI detection
and ROI area varies in coverage from 0 (no face
detected) to more than 30%. Three video clips are
extracted from it with each clip containing relative

constant ROI coverage. Details are shown in Table 1:

Ricoh Technical Report No.36

23

DECEMBER, 2010



Table 1 Three Test video clips.

Video clip No. FC‘E?ES ROI coverage
1 20 2.43%
2 32 20.561%
3 33 28.565%

Each video clip is encoded by three coding methods in
both VBR and CBR cases:
e Uniform coding
e [lter based approach: Gaussian filter with kernel
value being 7
e Multi stream based approach: with background scaling

to 1/4 size of original frame

3-2 Experimental results

In the case of VBR coding, bandwidth consumption is
measured for evaluation. ROI processing approaches are
expected to reduce consumption of bandwidth after
encoding. In the case of CBR coding, available bandwidth
is set to be constant and the quality of ROI area becomes
Under this

condition, ROI processing approaches should produce

a measurement for different methods.

video clips with higher quality for interesting area

compared to the uniform coding approach.

Table 2 shows experimental results in both VBR and
CBR cases on the video clip with ROI coverage of 2.43%.

The results show that both filter based approach and
multi stream based approach perform better than
traditional uniform coding. In VBR situation, bandwidth
consumed by the video clip after encoding is compared,
and 22% and 43% of bandwidth consumption are
reduced respectively; while in CBR case, PSNR value of
encoded video clip is calculated. ROI processing
approaches improve the quality of interesting area by
1.11dB and 2.63dB respectively, which is in accordance
with our expectations.

The results also indicate that multi stream based ROI
processing approach can achieve more bitrates gain
compared with filter based approach, though it is more
sensitive to ROI coverage in the video frame. With ROI
area accounts for more in video frame, multi stream
based approach gradually loses its advantage over filter

based approach. Table 3 and Fig.9 show this trend.
Another point to be considered in multi stream based

approach is the bitrates allocation policy between ROI
stream and background stream. Different proportions
are tried in our experiments. If more bitrates are
allocated to ROI stream, the quality of ROI area gets

higher at sacrifice of worse quality of background area.

Table 2 Experimental results on the video clip with ROI coverage of 2.43%.

VBR

CBR (384KB)

Uniform coding
Filter based approach

Multi stream based approach

617KB
484KB (78%)*
356KB (567%)

40.65dB
41.76dB (1.11dB T )**
43.28dB (2.63dB 1)

*: the percentage is calculated by comparing with result of uniform coding

k.

the difference of PSNR value is calculated by comparing with result of uniform coding

Table 3 Bandwidth consumption comparison between video clips with different ROI coverage.

Clip 1 Clip 2 Clip 3

Uniform coding 617KB 1016KB 1076KB
Filter based approach 484KB (78% )* 847TKB(83%) 921KB(85%)
Multi stream based approach 356KB (57%) 817TKB(80%) 920KB(85%)
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However there is an upper limit for bitrates allocated to
ROI stream, beyond which quality of ROI area remains
almost constant.

Table 4 gives results of video quality of ROI area and
background area under different bitrates allocation
proportion on three video clips. For video clip with ROI
coverage of 2.43%, the quality of ROI area reaches the
peak at proportion of 1:3 (background area: ROI area).
Even if more bitrates are allocated, quality of ROI area
remains unchanged. However, with ROI coverage
increasing in video frame, the “upper limit” increases as
well. So with size of ROI area varying in video frame, the
proportion between two parts should be adjusted to
reach a balance between ROI area and background area
so as to make full use of available bandwidth.

To evaluate ROI processing in variable network
situations,

adaptive coding is conducted under a

simulated network environment. The simulation is done

950

550
484

350 - 356
Clip1 Clip 2

by NS2[11], assuming 22 applications in the environment
starting and stopping randomly and repeatedly in 100
seconds. Fig.10-a shows the simulated result. To match
duration of our test video clip (around 50s), a segment of
the simulated result is extracted (red box, 24™s -73"s)
and shown in Fig.10-b.

As mentioned earlier, in this dynamic network
environment, we hope not only generate higher quality
of ROI area than uniform coding method, but also
decrease the influence by fluctuation of available
bandwidth and keep the quality as stable as possible.
This is to be realized by adjusting parameters of ROI
processing approaches. In the case of filter based
approach, the kernel value of Gaussian filter is the only
tunable parameter; while in multi stream based approach
this is done through adjusting bitrates allocation between
ROI area and background area.

With available bandwidth decreasing, we try to keep

—&— Uniform coding
= Filter based approach

Multi stream based
approach

Clip 3

Fig.9 Bandwidth consumption comparison by three methods on three video clips.

Table 4 Video quality under different bitrates allocation proportion in multi stream based approach. (CBR, 384KB)

(BG: background, ROI: region of interest)

Video clip 1(2.43%) 2 (20.51%) 3 (28.55%)
Bitrates
. ROI part BG part ROI part BG part ROI part BG part
allocation
(BG:ROD)
1:1 43.08dB 37.75 dB 37.72 dB 37.83 dB 38.69 dB 37.40 dB
1:3 43.28 dB 36.28 dB 39.20 dB 36.74 dB 41.08 dB 35.75 dB
1:5 43.28 dB 35.61 dB 39.68 dB 35.78 dB 41.31 dB 34.29 dB
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stable quality of ROI area by increasing the kernel value
of Gaussian filter (hopefully, a larger kernel value
removes more information of background area, so less
bitrates are needed for encoding background part).
However, experimental results prove no feasibility of this
method (Table 5). With bandwidth down from 1200kbps
to 300 kbps and the kernel value growing up from 5 to 13
correspondingly, the quality of ROI area still gets lower

Bandwidth [Mbits/s)
o M [
: —=p

Time [second)

(@

by 1.28dB, which does not behave as our expectation
(This relates to the characteristics of video conferencing
scenario, where background is relatively simple and
contains little high frequency information. So even if we
increase kernel value, no more bitrates can be reduced
from background part and reallocated to ROI part)

But in case of multi stream based approach, due to

separation of ROI stream and background stream, much

Bitrate of a CBR Application in the wireless network
s
300
50 /‘\/\ /\/\M\/\‘J\/f
200
158
2

#ow o3 oa o om
Time

(®)

Bandwidth

Fig.10

(a)

simulated bandwidth variation by NS2 with duration of 100s.

(b) extracted segment of (a) with duration of 50s.

Table 5 Quality of ROI area under different bitrates by filter based approach. (dB)

Gaussian filter kernel value
bitrates
5 9 13
300KDbit/s 26.51 26.59 26.59 26.53
600KDbit/s 27.33 27.39 27.42 27.44
900KDbit/s 27.62 27.65 27.67 27.69
1200Kbit/s 27.81 27.86 27.88 27.90

Table 6 Quality of ROI area under different bitrates by multi stream based approach. (dB)

(a) Quality of ROI area set to constant, remaining bandwidth allocated to background.

bitrates Quality of ROI area Quality of background area
300Kbit/s 27.52 21.09
600Kbit/s 27.52 22.19
900Kbit/s 27.52 22.34
1200Kbit/s 27.52 22.34

(b) ROI area encoded by “best” effort, remaining bandwidth allocated to background.

bitrates Quality of ROI area Quality of background area
300Kbit/s 27.52 21.09
600Kbit/s 27.97 21.70
900Kbit/s 28.14 22.06
1200Kbit/s 28.20 22.19

Ricoh Technical Report No.36 26

DECEMBER, 2010



more flexibility is provided in bitrates controlling. Table 6
shows two kinds of policies in bitrates allocation: the
quality of ROI area can remain unchanged by setting to a
constant or ROI part is always encoded by “best” effort,
and then the background part is encoded with the
remaining bandwidth. Comparing between results by
filter based method and multi stream based method, with
bandwidth down from 1200kbps to 300kbps, the quality
of ROI area by former decreases from 27.81dB to
26.53dB (1.28dB | ); while for latter, the value is either
of no change (as constant as 27.52dB, Table 6(a)) or
from 28.20dB to 27.52dB(0.68dB | ,Table 6(b)). This
indicates better adaptability of multi stream based
approach. As a result, this approach is selected to be
applied to dynamic network situation. Table 7 shows the
mean value and the standard deviation value of the
quality of ROI area in simulated network environments.
And Fig.11 illustrates results of the actual bandwidth
consumption. Most bandwidth is allocated to ROI area to
guarantee its quality and the remaining bandwidth is
allocated to the background stream.

Table 7 Quality of ROI area by multi stream based
approach in simulated network environment.

Standard
Mean value deviation value
Adaptive multi
stream based 28.14dB( 1) 0.08dB (1)
approach
Uniform coding 26.98dB 0.19dB

I 4, Conclusions and Future Work

In this paper, two CODEC-free ROI processing
approaches are presented: filter based and multi stream
based approach. The former is a pre-processing step
prior to encoding stage with background being blurred
by filters; and the latter covers both pre-processing and
post processing stages, with ROI area and background
area being separated for different processing. The two
approaches can be combined with any standard encoder
and decoder because it is independent of any concrete
implementation of them. We evaluate the two proposed
methods in VBR and CBR situations and the results show
advantages over traditional uniform coding method.

In dynamic network situations, the multi stream based
approach proves its feasibility. Due to independency
between background and ROI area, it offers more
flexibility than filter based approach with free bitrates
allocation.

Consequently, in future, the intelligent bitrates
allocation between ROI and background area is to be
studied to make full use of available bandwidth.
Furthermore, if more than one ROI areas exist in vide
frame, prioritized encoding and transmitting can also be
studied on basis of independency feature of this
approach. And because the quality of background area is
sacrificed in pre-processing stage, video enhancement
techniques can be applied to restore the quality of the
background part.

Fig.11 Actual bandwidth consumption in simulated network environment

— ROI area — background area — uniform coding,
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Optical Scanning System Capable of Recording Density Switching by Liquid Crystal
Device
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Abstract

Applying a multi-beam scanning system to MFPs is effective in order to achieve high—speed printing
and produce a high—density image. In the multi-beam scanning system, altering a scanning line pitch is
needed to switch the recording density in the sub—scanning direction.

A scanning line pitch is generally altered by rotating a multi-beam light source driven by actuators
such as a stepping motor. We developed a novel technique which utilizes a liquid crystal device as a light
path deflector, which contributes to reduction in size and weight, and low power consumption of the
scanning system. Light path deflection by inclining wavefronts of two laser beams incident on the liquid
crystal device can alter the scanning line pitch in our scanning system.

This report presents mechanics and optical properties of the liquid crystal device to switch recording

density, and features of the multi-beam scanning system equipped with the liquid crystal device.

* iRy Y VBIFARE Y 2 — LB & —

Module Development Center, Imaging Engine Development Devision
oAy P AV S

Optical Components Company
e PPHEERER PPRGit v ¥ —

Production Printing Designing Center, Production Printing Business Group
wiee MFPHRSEAEE H =t v ¥ —

3rd Designing Center, MFP Business Group

Ricoh Technical Report No.36 29 DECEMBER, 2010



I1.HU®E

7 VAV DERIZ 31T D & O mEE AL O
FORIZIN A D708, mildkE bt TE . iz
iE, 600dpiEifg & Hei L, 1200dpi i 1% m e 72 F
JIAFEETH Y, /NS FETHHRE TS U TICH
4D LNTES. 20D, abt’™—HiEL 7V

A HERE 2 % 7~ MFP(Multi Function Printer) (28Tl

a2 B —%— K Ti600dpi, 7V > ¥ EEET— R Tl
1200dpi®> & 512, HEGOFEBE A0 B2 7o
LD=—ANb 5.

~ LT B — AERNESR AP LT MFPIZ BV T HY
TEHRORIEE S M OFLEREE L2 AR L T 5121, K
R RT L EOEBREREEET HLERDD.
T L, /MR, RIHEESITENL D KGR T 2T
AL CERERMREEZ E T AR BB TR & E Y
DT L. ZOEBENLFRIZ, 474 AmF 7
BT —F VX )77 —MFP limagio MP C7501] (2010
FIARTDITHEH I TN D.

A CIL, FOGRE R w28 FH O s R 1 D BREN R &
OSEATRR, AWRALFE T 2 58 L 72 BB R O R
IZOWTHET .

I2.7N?E—AEE%$§

2-1  E—LGHAROHE

H G o A b (e e ) K O E Ak (e
BREFEAL) ZRER T D728, MFPIZEIT D ERLEEIC
BWTIE, BOLE NI A EZFRIFHCEEO L —F B —
LATEETD L FE—LEENTR) DERE
o TS, wAFE—LNRIE, KX e
N = LEER L —PNLDO L —F =L E5KT D
FREEHORINRER/T LG R —FT LA ZF
HT 2K BI SN 5.

Fig LRI ERIEFRIL, 2RO L—F & — A THIE
IZEET D RE—LEETR] O THY, L—
Pe—bzEGlT 2R LIGITHL. D2
E— LEAEERONH = v MZBWTIE, 220

A L — AN R S ACEER L TR LT g,
Fig2l%, B —ALE87 ) XL&FIFA LT, BlERNM
(ZHER U TR L7220 D 58K L —F % g L7224
DL—FE—LEBRT HHRTH D,

R—LROLavto4

INLRE—AR

Fig.2 Light source unit with beam- synthesizing prism.

2-2 EERHRBEZEUZETSIFE

HITEHE ORI AR 5 17 O Fegk s BE 200 0 B 2 5121,
EBENTFRITENT, BOLE R & Lo EREE
I EZDMENRB D, Fig203H~=> h&XF D
KEDy CRTHANCEHSTRE T 2 2 2ic kv, EER

Ricoh Technical Report No.36

30

DECEMBER, 2010



MRz A ET D2 ENTELR, NV AE—FEDT
I Fax—RFEEMZDLERDD. TOD, il
BHEED A NBERORIULEHE, LL4T U MDA
HENHIREND. FiglOMEROLGEIZIX, FEES
B0 E—n ARy ML, FESA I8 5
BARERECDOBEN S RV ME D, TORE, W
BN ME L 2 D70, S DITHRREREE O KB/
HALIZEEDN S

Fz, EERBEREZG D BEZ DB, TSI
DRy T Ty 2 DR ERET 720, —ER—2A
ROV a ANUEIRSEDIUENDD. ZORE, T
BHERFEI AR 2o TLE D LWV I RENRH -T2,

ZIT, Fxld, NRETHY, o, IREHE
DN S FE 2 I L CAERRERRZ 8 0 B2 "R
IREBIFROBFICE T L. OB K OV
KT DIBITEZ, Fig3lomrnTd.

Fig.3  Diagram of light-source unit and photograph

of liquid crystal device.

I 3. MERRFOEEFEEY

REBFRTDERER

L—H B — DN KAARMT 572D DR FEF DA
e ) T NOEM S — 2 R OEEREZ, Figd&k»
Fig 5l .

Fig 5OWrE RN~ &L 912, F5H B O [ )
TERR SIT-240 D AT T AHMUZ LY, TEIEE p AR E D
RELE DR SN TN D, B MR & B O RE I,
HH~BEnmiEE CTh 5. £z, HTAEBERTO
=B R ONR B B NI 53 B L 72 A~ — 4 (R [

3-1

TNTRY, 2D T A IR ORIRAHER S 4, 7%
WA DOIEAEZ M5 Z L TE 5.

— 7 DI T AN T AT — R B B AL
INTEY, 77 RicEshD. o nT 2%k
AN DO FEHEMIL, Fig - T YT RIZRWA R F
A TIROBRR AT — 2L, b O—HE(-Y IO
vinil) & Mo OIPUR THERE 5. Z OMPURITR &
[ (ZE T I —EDOEPTZ A LT 5.

BAEIE

lP 2
I Y
" I
| AR
I
| IHFT2

Fig.4  Electrodes within effective area of liquid
crystal device.
3-2 REFRFILLBL—HTE—LDKERER

Fig AT~ MR/ 2 — o O+ ZI K OZAA D5+ T1 %
U212, A% BfEEEVIROV2E A )T5. AT A
TIROEMASE — o DIEEHRS L, Blifa%<325
Z L2k, Figh(@Iomd Lole, A=) TNEIC
VB RN EHBIR O BN A0 (BN ABD S AT 5.
Z OENLAFIZAE N, W bhGrF O = A B (Bl #4) 0
INZEOH AN AT % O X H T 5.

Fig SOWIHEIZ BN TIE, K2VEHEC 72D 2 & &k
T D7z, Bl 0 ZihhE R (X )2 [F U A
TR LAY, EEICIE, ErEom8icly, i
M 0 IXREEBEA I E b > T b,

ZH N IREN 3 5 L — B — A (EAMRE ) 23+ X7
FHCHEST L TR TICAK L5 E, L—PeE—2A
\ZxT 5 372 BT NefflX TR TR SN 5.

Ricoh Technical Report No.36

31

DECEMBER, 2010



Ne-N GND VI V2 VI V2
Neff(6)= =0 Ce e &D

Ne2sin? 6 +No2cos? 0

Z 2T, Nold®ENMOEIE, NeldZFE RO

PFrReRd. 2ok 5 R % L—Y v — AR z I z
ETHEAT L72E, TORERIE Neffxdl &720, . | | | X

L—PE— ADNAANETH I NS, | / || |

Fig (W) 2T IRITE AN E Uik Eoh %

L—HFE— A0 75 Z L2k Y, FighIZmdhL 1
FAOAR (REAREEAV 3R AET 2. 20 K 9 ITiimFE I AHTUT

Lo —Ve—2(HELEFH LT, WanazirsZ  Figb6 Electrical schematic diagram of liquid crystal
LICLY, ZONKERAIT S ENAREL 725, BR device.

BYREIEVI R OV2D BRI A VA EAGET 5 2 &0 &

D, STTIET2OMOAIEL ¢ ZRILTES. 72 —HOH T AR BNTIL, 2050 TR T
bbb, WRETIE, < SOWHRo TMEEMG 7Y X IS, Figd TR LIEA R 74 T ROEH S — 08
L) & L TCHERET B, B SN TS, E70, 9O ST I T OuilT

uE, BRENEIEVI R OV2E AT 5 -0 ER &
7o 51 $’J§7b> Kx2RT OB ST\ D, o N
T AFERNN T2 H — RO B SZ — U BRI TTE
9, &7/b;%ﬂm‘5f_&>@ﬁﬁ AR (1A 25 B

I 4, BRFEFICLHEERAROIE

41 RERT OB TS, DHSROBEIIEHIL, RihHE S Sh
limagio MP C7501] @Y A&E#%ERE I\ T, TZFPCZAT L CHIEREARICHE S 5.

Fig. 31T~ LoD = » P MER I TV D
Z OO = kN ERAEDE DT80, Figbi
R LD ZiRAR R T A B Lz

AV A
IHFTI ¢

: 2228 -
“ s 2000
i

| 00001 | -

% 00010
sz 0090 1

HoREMR2 N N o [ e —

V2 N2 02

HFT2 - FRTIE (BHHT bBHFES T OEL: i
[

Fig.6b  Cross-sectional configuration of liquid crystal device, distributions of electrical potential, refractive index
and phase modulated in effective area.

Ricoh Technical Report No.36 32 DECEMBER, 2010



4-2 B &

Fig6lom L7z L 912, BEEEVIROV2E AT LT
L XIZ, 2o0FMT Y TNOZE R (BIAEE G R)IZ
BT, BWIHRE OEMOMNFEET D L HIZE
Wi RH— DR S TS, Zhicky, £F9=
UTIZAS L7 L —HF e — A0NKE, EIERWNTEHN
THWZHM X IZ[A CAER T RAT 5 2 &3 HHET
H5D.

A ) T OZE T M OMRZH, BRENEEOEM A

VICE DAY THTRETDMMEEZA ¢ £T 5.

WRAGSE T OBFKENAE 9 2RD L—H B — A DN ORIE
BN O R B 1L, Figh(c)ZZML T,
tan B =2X A ¢/H - (32)

TRIND. ZOK D RiEMFAF BRI RITEUE
L6, MR ZEhT o2 ik, BOLRR

T L FEERTD2ROEEROMREE,

Ap=KX |m | X(Aop/H - - +(FH3)
PRI HEDLZENARETH S, AL, EHB3)icBn
T, KIZEH, midRY 0I5 —nbEE RS A
K F CTONFEROBIEE ST ORERE RS

wiz, EBERMREEZAIE L L& D220 —AR
Ry bOEEBOMEN%Z, Fig7lord. R =v k
Z[FlHE S AR A ADGEITIE, Fig7@IZRd &9
Iz,
—0, WRHBFICEY L=V E—2DOREERET 5
FROBEIIE, FigTMITRT Lo, 220 —24
ARy MR ETHANCBET 52 Lk, EARH
PRI ESNS.

(QFRL=vrOEER

DRBFRFICLDAERRA

Fig.7  Manner of scanning line pitch switching from

600dpi to 1200dpi.

20D E—L ARy b HLEIKR KT A ECRERT 5.

4-3 (EZFREE (BEAMHEE)

Fig 81T~ (AR ZE TR SR 2D 2 A3 5
HREEA B 2l 2 T iR AR R DA R ) 7 O Es (1
TIROT2)IZ, BRENEEVI R OV2E AN LI2HAICo
WTHEZD.

Ui FT1 M O T2 2 BRENEE VI L W22 A 135 Z LT
LY, B Y 7 NEBICILEN ZE AVO BN AELH A
T 5. Thbb, WhETFOAT Y T NOZET O
JERELE, Fig 8OREH(BRENEEVICRHST 5. 2T
Fig 8Dkl A %N U 7 PO Zlil 516 0O JFEFE |2 {8 & #a .
Tet%, KEFRHAMNCI0° MRS E7-X%, FigIlomrnd.
X OT1 R U215 7 T1 & O T2 D FEFE 4 23

Fig9Clx, A%h= U 7 (T2 =Z=T1OHEH) (2 V-
CEATIEHD & A S 72356 0 L 0B m ik o kk
%, BRI E L2, Fig9nLKITAEZ=T U 7 Ohg
HZEBEYNIRE LpTh Y, S ERrEo B4t
7R A LTS, D, AR E A
W20 ARE B IETRA SN DB AET B I AT
F/NRERSTND. —J, ARITIEHZ A BRE L
TZBITH Y, D ERED BAF TR kA &
WLTWD., D7), KeaFEFIZE D LK AR S
NAHBIZ, FBBOCRICERI N TS,

2D XD TP EINAEDRAE KT 5 121E, O
N ¢ HNELT D, OFNTY T OIEHZ /NS
%, FEOXNRPENTHD.

Kigih#EF T, Ef@-2n L ri22o0F%= )
T CTHWIMR X IZ L —F B — LD Z R9 54
RETHI LR, EEMELZYY B DOICNE
IIFRZEA o B12L Lz, &5I, BRG-1DD X H i
TR—=F v MR RE TR EET D EICEY, F
U T OIEHA /MR ET 2 Z LR TE .

INSOXEEHE U BT, FIEOEAMFEZEA ¢
(2R LT, Fig IR TN ZE /AR I I TE M
3 B4 72 R A F1 T RE 72 BRENEE V1 L OV2 4 387E L
oo ZHUCEY, BEEEEDIEL X EBEL T,
AT T BB IO R AT DI e, HmEiGE
R RAF S 72N LU 35 Z & T &

Ricoh Technical Report No.36

33

DECEMBER, 2010



©
)

Ag

o1

BERHEEG[A]

V2 Vi
ERBIEEV[V]

Fig.8 Phase characteristic curve.

A¢ A

o

AT T RADEZEZ[mm]
T
s|

Y

/ / /
/
' 4
/ y

@2 o1 ®2 @1
BEMAES(A] BEMEES(A]

Wavefront aberration occurring during beam
deflection.

Fig.9

Is.ﬁﬂﬁ?iﬁikﬁiiﬁﬁ

51 B

WRAL 6T % i 2 7 e A 25 O 4MBLIX % Fig. 10127
T —RIOEESEEEICBVL L, L= =LA
FEREHT 2 72D OB (7 S—F )M 2 b
TW5., REEFTOAHT I T E AT HL—HE—
LEEREICNESDET L7201, RnETE2T
R—=F | ZETHZ LI L7z, Timagio MP C7501)
TIL, 7= F ¥ DHERFEE L TiRmHR o5
AREARTRICEET S Z LIk v, Biat TH
C7500) EOtERIEECOL NV YU ) 2wt T 5
ZLEMNTE.

Fig.10 Magnified drawing of optical housing around
liquid crystal device.

5-2 REBERTOEEAHE

TR—=F ¥ IHT DA FE T OEEAEITIE, FiglliZ
AT RS TIRERA L., ZoBETIECLD
T R—=F ¢ LIREHF T & OFEEICIE, NS O
BRI % DB TR OREfR) & THEE RO LI/
(2 X D WD O2>DREN B> Tz,

RO DOIE AR T D7D, TE TOMAE D
RS TIRBRR O -8l 2 BB U, BEaE Rt I USRS
HRBA% COBEEEHO A=A LEm5H LTz, Zh
WZED, TR—=F v LiRaFF L amEICEEEL, 7
OIREEZHE), MoRRFO@EE, HoE AR LIGHE )5 D5
ST 2 kb S8 DA & il 3 5 B [ e Sk &
BRE LT

A

Fig.11 Adhesion of liquid crystal device to aperture
member.

Ricoh Technical Report No.36

DECEMBER, 2010



5-3 EEREROFARSTE

limagio MP C7501]) (21T BRteEE DT 7 4L~
EIX600dpi TH 5. £ 2T, ML TH TOFIE TS
BT, KeaFETZIERERRES LT, 600dpidEA
FRIEIRREIZ 722 X9 1e, Sl =y M & [EisFHsE L C,
WFANT U TICEHET D, —, 22— O/ AR
[EEEE— R(1200dpi) | 2NBIRSIND &, shFE T
DERE) S D Z L2 %. ZOFEMCOWVWTIE, 54
BRE/HIER) I CRHT 5.

5-4  BERED/HIEZR

lmagio MP C7501) OYAERZEEIZIT DikibFE T
D BREN/HIE R OESIX 2 Fig 121289, Fiz,
BE— F(1200dpD) | FEDEEEFE R ORY T A% ¢
F~DANNEHEFig13IRT.

TREATELD THE A& ) ZBGIET 572, Kih%E T
DBREEEEV LB F LB Y & b 72 72\ A E (B
B BtHz~%¥kHz) & LT 5. —7, SEEREEIC
BIFARY T AF Y T ABHERE S E 572007
7y 7 OEEHIIEKHZz CH S Z ENRZ. WE O
WEOS BRI Z D, ANAERIEE TIIRY =2
VAR LB T O vy 7 AR A GBS D
ZEiclr.

e I

+V1

EREESA

-V1

+V2
ExEpfS 5B

-V2

+V3

EREDESC

0

Fig.13 Input signals of polygonal mirror scanner and
liquid crystal device.

KU T RF v ) & EliE S5 RENE 5ClE, HiE
TERREEE O v AEEND TOWRESI TN D.

— 7, WAL A BRE S HEREME S AR OBIE, &
oA ONAHZETREZ B L, 538 % Hv CHikE)
FEECEVAZHEA L.

Z— PN EEE T — F(1200dpl) 28R4 5 &, )
FEEPAMPHEIC AT S, PrEDBRENEEVIROV2 &
%X, ASAT ARG K OIRIERL Gy 3 S D .
—J7, 600dpifksiid, YIRME S RAMPE DNy 7 7|
A&, Ny 77 HABHIZONA < A v E—F L R)
2725 2 LT K 0 BRENE 5 D JEIR AR oy 3 72 < 72 D)
TRELSE T FEBREN & 72 5.

=Y & -E o

7897 || sBvY > RYIvREvF ERENESC
S B it N N
\A
SER
. \
E— FYE >
600dpi <1200dp Amp
RARTF =g
EEHARD | el I \
I~
.| BRETF =
unnmne |EHESD ]
T By

Fig.12 Block diagram of laser scanning system with liquid crystal device.

Ricoh Technical Report No.36

35

DECEMBER, 2010



5-5 s
OEAHR

BRENEE - D FENL 2 A VIZ )T 5 AR RO IE &
Ap%, Figl4lrd. BALAEAVISH LT, ERRRRE
BRI LB D DRSS 5 2 LD, FBALZEAV
DRREI IS U IE R Apa 3D Z LN TE .

Bl A= 2 5 1) OO R gk FE % 600dpi (A A AR ke : 42.3
)72 51200dpi([A : 21.2 p)ICHIV Bz 5121%, &
TR Z Ap=-212 um7Z I AL S EIE LV, £2
T, Ap=-212um&7RDENAAVsetZiRE LT-. K

BB 2% & 91, BEEMISH L THLEETHS.

Qb —AhAKy MR

LR OGS F ORI ERLIEE N OIREZ
fBICRE, RERB T OERNGET 2 2 Lok Y, W
IZENRAET D, RinFE I L 0 EmGEN AT S
L BRARRT A EOE—ARRy MERSEL, H
JTEGDE N BT 5.

B L7 2=V 7 O IME KON R —F ¢ |2k
DURELFR T OHE TIEOUGEFIZ LY, WEmFE T T
AT DI EZ, D ER S E I R A RIAE S R
LUl 5 Z LT E .

(DIEEFIH]

WAL FEFOWEREIEZ B pme 352 LICkD, i
BRI A0 A —F T D5 LN TET.
K== FDORBEERIZ X 0RO FIEE LT, &
AR IR DU & KIE I 5 Z & A Cc& e

0
F -
3 0l e S
[=%
lﬁﬂ is \ ——10°C
H 0 Dtoum SN
b3 V\\
S -25
[
oT -30
gﬁ -35 \
# \

A Vset
ERBEEDERMZEAV[V]

Fig.14 Relationship between driving voltage and
variable amount of scanning line pitch.

ey,

I 6. ¥&Hh

Fexi, ERTHO TEERMREZ Y0 X TEeZ
BT EBR L~ L TF U — LB R R ZBZ L
7o, THUT KDY, JSEALERE O/ K OFLERE D)
B Ot Z#ER T 5 Z LN TE .

ZOEBNFRIT, T4 AT TN T—FT VX
JV 715 —MFP limagio MP C7501 ] IZ## ST\ 5.

SE X
1) #Efd, KEEK : 2LD 2= H 0~ = > DB

¥§&, Ricoh Technical Report, No.27, (2001), pp.83-87.
T. Ito, T. Nakajima : High Speed and High Definition
Technology for Laser Printing, NIP14, (1998), p.417.

IBM Technical Disclosure Bulletin, Vol.15, No.8,
January (1973).

W. Klaus et al.: Efficient liquid crystal wavefront
modulator, SPIE Vol.3015, (1997), pp.84-92.

2)

3)

4)

Ricoh Technical Report No.36

36

DECEMBER, 2010



ARERZAWVWCERERN S VYIRS

Organic Field Effect Transistor using Organic Electrode

g A fEH HEN e S T TV N L TR
Takuji KATO Masato SHINODA ~ Chikako ORIGUCHI  Satoshi YAMAMOTO  Chihaya ADACHI
= =

B L BB 10 b 72 5B BEEEARN S BAEE 27~ T 2 L IXTTF-TCNQ
ERWTHBND L9127V, BAHEEME L CORMIZFHIER S Tns.

ABFFETIE, TTFFEATH HDATTFE 75— L ORI 70 5 A KB & O TR
ERFE L OBRENCREE L. Z 2 CTDATTRE 75— L ORIEBOEEEIL0.2 S/emé @<L, A
PEMm L L CORANRETH 5.

S bIT, DATTE/ 7 77—V U BiEEE W TAEREZFRL, X287 -1
ENENARCEERIGIERE & U CHWEERRE AR~ & 2 A, IR AR 1 BRE) & s
L7z, 37bbh, ZOAHEEMITSR—/VIRERE, B rREELr AL T0D Z ERHLnE
2ofz. X, DATTF, 77—l A3EnEhpilis JOVABEEAE & U BN AL f
LTV 2HEND, 2BIORIEY 7 A 720 CHBCEEMREIEE & A EMRA R TE 28T N
A AR BRI LTz

ABSTRACT

It has been well established that molecular complexes by the combination of electron donor and
acceptor molecules such as TTF-TCNQ show metallic conduction, and recently these materials have
been paid attention as novel organic electrodes.

In this work, we succeeded to build the organic field effect transistor (OFET) equipped with the
organic electrodes consisted novel TTF derivatives, DATTF, and fullerenes. The DATTE/fulleren layer
shows high conductivity o= 0.2 S/cm, and can warks as an electrode.

Moreover, we succeeded in obtaining both n—type and the p—type OFET operation with the organic
electrodes which consited of a A DATTF/fulleren layer and fullere and pentacene ware used as the active
layers, respectivery.

By using the high performance properties as p—type and n—type organic semiconductor materials of
DATTF and fulleren, we succeeded to develop a novel OFET device structure, which can fabricate the

active layer and electrodes by only two step processes.

* o WIEBZEALE SemBiinisEe v & —
Advanced Technolgoy R&D Center, Research and Development Group
SRS AR AlE R v & —

Center for Future Chemistry, Kyushu Univercity
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Development of High Abrasion Resistance Organic Photoreceptors utilizing Cross-
linked Overcoat Layer

R 2B g R P N Y K —E PNl CEE

Yoshiaki KAWASAKI Ryohichi KITAJIMA Tetsuro SUZUKI Kazukiyo NAGAI Yoshiki YANAGAWA
B eE B OBERE R KN BE hESR 4B
Mitsuaki HIROSE Akihiro SUGINO Tomoharu ASANO Yukio FUJIWARA Hiroshi IKUNO
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ABSTRACT
Recently, electrophotographic high—speed digital printers have been making progress in the production
printing market. The production printing market requires “high image quality”, “high reliability and
durability”, and “high productivity” for high—speed digital printers, and “electrostatic stability” and
“mechanical abrasion resistance” for organic photoreceptors. The conventional organic photoreceptors
have not met such requirements, because the conventional surface layer is less durable to abrasion.

To solve the above problem, we have developed a novel overcoat layer having improved abrasion

durability, without reducing charge transport ability.
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Functional Material Development Center, Imaging Engine Development Division
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Fig.3  Optical microscope photograph of background
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A A—=VENRT LT, BOREmRN T ) —=
77 L— REOBFEERIC L » CTEREEND Z & T
HJEOREI/NE L 720, —EOHEBEBE Iz T

ERBENRKE L2, ZOPTHMEEDIH S
\ZJRFTHIZR U — 7 34 L CRIEEMBHET S, £
DFER, BRDTHI LTZH I b —n8Ug STl
MBI & 725 2 Bz B b (Figd).

Z DX DB OBERENIFIN TR Z A LGN &
BT 5 7o DI RIFRIRE DR EL & FIRRIC it EEAE
PEDWE ENEETHD.

MEEFEE DM | & 5 BRI L~ 1%, 1A%
(U IR L » TG D ORERE O AT A BRFE L7
A CITBEREE R ) 2 72K, mUOMMEEREM:
AT D RFMESREANCOW TR T 5.

|2. B

2-1 EFEE7Ot ADBE/RNAEDIER

IZUDICEFEE ut R & BRIz oW TS

5.
HWHEEFRICB T 2EGE T v AT, FTEOE
REBMMNEERICL > TH—ITHEESH, KRIL

P L > THEBHE R Rlc@esns 2 &
THEBEBGBRZEKT . 20k, BEHICBNTE
F—=TBH/EN, FO N T—BERICEE L g E
55, BEINR T M —37 U —=2 TEMIC
KoTHEYERIOND., ZOX LTI A ZANBKT

L CHIDRREICH S, 7V X TIEZ D X 5 72154
YA TN A TR KRS, SEM L0 B,
{BEEY, M e B A2 521 C, e I2{b L T
Bz 5.

ISR W CTREIC AT 5.

— A IR BB D ERE R A Fig 41R 7. FHBIIEIC
TN =0 LR, el EEUL), EREAEHE
(CGL), EBmimsE (CTL AR S 5. ULIZEED
SOBMIEARLE, KOET VBRI IEOEERH Y,
CGLITM& T2 W L CEMERAET HHEN D D.
CTLIZCGLD b EHZ F THEM 2k S5 %E N H
v, EHIZZEO RICA IR LT AUERER D TER S
ns.

CTL

charge transport layer
CGL

charge generation layer
UL

undercoat layer

CTL

Fig.4 Structure of organic photoreceptors.

2-2 R RER O
2-2-1  THEREM
WIZHHBSE U= 2GR E o>V Tt 5.

Fig 5135k DO Bl E (CTL) DEEFEE T L (a) & Hr
HIR#EEOBEREET L (D) DA A—VKTh 5. CTLIC
IXERRSERE 2 B =R D 70, Ry T-EME e
(CTM) ZHHETICAHB LTS, L LRS54
PR EMTRENE AR -8 D T2 DI T OCTM S A e
MREL 2D EBEM O HAEWR D72 <720, filx
X, 27UV —=v 771 — RO X REREERNICE-T
MR LB SN D Z ETRIIEMIZ SIS L 9 IR
WNEITTHZ LB ZLND.

—J7, SWITHITEHE L T D8R 0, B
FEHRIC X - T—EBD /T30 L C b ofE &3

Ricoh Technical Report No.36

48

DECEMBER, 2010



AFT D72, MEFEM A BT 5 &2 6D,

@) BEROCTLOREFEE T v

Fig.5  Abrasion diagrams of (a) conventional charge
transport layer and (b) cross-linked overcoat
layer.

2-2-2 BIEEXME

TER D CTLIZ VLB IE M & R 7o 5 72 D CTM % 48
JEFFIZ B STV D Z Li3lZ Lk~ 7. [FkRIZ4E
iR 2B T b EATmIA T 2 F 7o 5 72 I CTM
EEHEASEDHZ EIEARETH DA, HEROCTM TIILE
RS HIZCTMANE E S e e, THEEREVEA
LIRTFT 2. 22 CHBRERE CIXEATEERRES
BT % BiimE e [CT-monomer(Fig.6)] & ik
HEBE £ 72 72\ "Monomer & UVHREHZ X 0 3R TTIUE X
W5 2 & CEMETE & MERENE FBL ST 5.

Charge Transport =~ Polymerizable
unit unit

Fig.6 CT-monomer model.

S DICFHNCHT D &, FigTDA A=Y IR
X 91T, SIS X 0 IMEEREMES HERF S,
-, CTLA>5 A 37~ EFLIZCT-monomer O A1

BRREICEAS SINZENEI=y MiZzRy BT
BENT 2 Z L CRNEAREICET D Z ENAREL 72 5.

+\;_
%fi//aﬁ
A
\k
\

CT-monomer

+

Fig.7 Charge transporting model in overcoat layer.

Fig.8 13f##)=  OCT-monomer D& AR F4 R LT-
7T T7THD.

-900

-800 l ® Monomer and CT-monomer
< L

- |
i, 700 ..-l Monomer
.° -600  ©
b= o-l
o -500 | o W
s ° -.
a -400 ° LI
S -300 | % '"Ssamas
8 °
S -200 | °.
wn L) Y

-100 ®0coo0

0
0 0.2 0.4 0.6

Exposure time (s)

Fig.8 Effect of CT-monomer in overcoat layer.

CT-monomer % & A L2\ MRl DA, 6%,
R DR M B+ ITE LRV ol LT,
Monomer (Z Il 2. C CT-monomer % & 4 S B /- R #E C
BB T HAOITEMBRE L. Zo/RED,
CT-monomer Z (RFEE I E A S5 Z &1 KV E T
EHREUGE SN2 b b.

Ricoh Technical Report No.36

DECEMBER, 2010



2-3  REREBOTK
2-3-1  BEMK

RICBHGE IR DTCRTEZ DWW TR 5.

PrilE 2 JER T DN,

@ Monomer,

©@ CT-monomer,

@ BasaAl,

MOHERR S LS.

O Monomer|XMtEEFEMEIZ B D D848 L TIEFIZ
EECTHDH. MEREMEZN EXE5720120F, VWl
BEGEE A RE S THDPNEBEL DN, ZDHIC
I[¥Monomer D A TEF RERE 2 £ < 5 2 L B3hEA
Thb.

@ CT-monomer|Fiix & Hilk~7= X 91z, B
SR LR oTc =y M EEGMHEREREN O SN
5. HEEWEREENRZWIZ
M EEFEME S RAFIC 72 503, — 77, BEHIZE T 5CT-
monomer D ZE []H) 72 B B EE DMK T 95 72 8O B Anf i bt
PIRTT 5. 16T, MHEFEN: L SRt S 51
DA ORENE % Z L CCT-monomer % B4R 9~ 2 M BN
H5b.

@ BAIRAIOKEREIIEZ I L TT P23 AL,

FUMNEEERGIEDL L THD. FORDITIE
BRAGHI ORI R L UVT 7 ORI EZEDES Z
ENREBETHD. —F, BBAHL, HDWIEEDLY
DEOCARNIZIRE L T ORI 2 RITE
BRNHEDTHDHZENEETHD.

2-3-2 REREDIFH

WIS DIERUZ SV T 5. Fig i)
OIERFEE IR LTcA A—VHTH .
Monomer, CT-monomer, K ONBRAAA]Z & EZIG U
THERICERL, BLREERT 5. Z0oB LK%
CTL RN 72 HiECTHlAT L C, £ DOH%UERIFHUV
T 5.

CHBEENPRELS 20,

(a) Before UV irradiation

@ CT-monomer
P @
® .
— ) e— Monomer
CTL
UV irradiation
——
(b) After UV irradiation
——— ' .“ .,
‘0 . - .
el LN Ly :
T St g
CTL
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of (a) the novel photoreceptor and (b) a
conventional photoreceptor diagram of
forming cross-linked overcoat layer.
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Development of Dry Washing Technology with Thin Pieces of Media
A P IR BHAA g ESR fErH B

Yoichi OKAMOTO Akihiro FUCHIGAMI Tatsuya SATO Yusuke TANEDA

= g

BREEAM AN EV RIS D, BIIET 4 NV AEO/INTE IV BT A Wi 2 s L,
FIAEPN O ARE TRECE A L CEREEAM OB E = A MR AE EHL Lz, Z o, EE5HED
B AEDO T2 DO M —{FR T, BEOT Y v MEBCERATER THW DB EOMS T
BCERbIN, BUEENAOZHO T THEAY TH 5. RN, (DKCEARIZHEH LR
72, VEFIZ L DBERMEAE LR, QN AT 4 7 Oxy PRHEOEMERIZ LV 2hs L <5
NEBRETED, QMR AT 4 7 EMBERS TRV IE LAY 5720, HESOBRRARST V=
VAR RPINED, L VST RHEEA L TRY, A% LR 5ISAIERSEIR SN D.

ABSTRACT

Dry washing technology with small pieces of plastic film has been developed; it reduces both the
environmental load in and the cost of the company’s production process. The new technolgy was first
applied practically to the toner—cleaning process for recycling used copier parts, and then to the jig—
cleaning process for soldering printed circuit boards. It is now used at domestic and overseas
manufacturing sites. The technology has several advantages: (1) it generates no wastewater, because
neither water nor solvent is used; (2) it achieves effective cleaning by making contact with the edge or
face of thin cleaning media; (3) it exacts a small environmental load and has a low running cost of

consumables because of the circulation and repetitive use of thin cleaning media.
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Environmental Technology Development Dep., Corporate Technology Development Group
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Fig.4 Time-series progress of cleaning process.
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Fig.9 Schematic diagram of cleaning machine.
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Fig.10 Exterior view of pallet cleaner.
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Fig.12 Cleaning efficiency for flat surface and wrinkly
textured surface.
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Table 3 Advantages of dry washing in toner cleaning
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Fig.13 Mechanism of flux accumulation.

(b)after cleaning

(a)before cleaning

Fig.14 Cleaning performance of flux on pallet.
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Noise Reduction for Color CCD Image Sensors Based on g -neighborhood of Images

Takayuki HARA Haike GUAN
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DEFEEDFEIING ) A A EHES D, £ LT, WEEE /A XDOHHUELITIE U Teltff
DG TNIE RO IMEZ KT D2 & T A RMEREITS . FEBIT LY, REFET
TERTFIET L TR A AOIRNE, MG ORFRE, WO SEIEDB AN OB THD Z L&
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Abstract

A novel noise reduction algorithm is proposed for color image sensors such as CCDs, which are used
in digital cameras and image scanners. It has been difficult to reduce color noise at high speed without
losing image details. To solve this problem, the proposed method reduces noise using the properties of
images and noise in the ge—neighborhood; this is defined as a set of pixels that are in a spatial
neighborhood and have less color divergence for a focused pixel. First, the mean and the variance of pixel
values in the e-neighborhood are calculated. Next, the variance of noise is estimated from the mean of the
eneighborhood using the properties of CCDs. Finally, the output value is generated along the mean
color vector direction in RGB space, depending on the variance ratio between the image and noise in the
gneighborhood. Experiments indicate that the proposed method delivers better performance than

conventional methods in terms of low color noise, preserving image details with high speed processing.
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Fig.2 Mean of signal versus variance of noise in
partial regions.
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Fig.4 Comparison of the proposed method with conventional methods.
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Improvement of Light Durability and Repetition Durability of Thermal Rewritable

Media by a Recording Process using Laser Diode
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ABSTRACT

Thermal Rewritable Media (TRM) atrract considerable attention as low environmental load media

because TRM can be recorded and erased several hundreds times. However, there is a problem that the

TRM using leuco dye whose image contrast is high cannot be used outdoors due to low light durability. In

a vector scan, that is efficient method to draw characters through high power laser, there is also a

problem that the repetition durability tends to decrease partially by overheating at the crossing and

turning points of character strokes. We have established technologies that can improve light durability of

the TRM by a recording process of using laser diode. In addition, we also established irradiation process

technologies that bring out the primary durability of the TRM, and laser control technologies that realize

the process. As a result, we can use the TRM outdoors such as logistics.

BB —R VAT T A= YA Y TSR Y —
R&D Center of Rewritable Media, Thermal Media Company
w WIGERATEATR  HEAEARTISE 2 v 4 —

Core Technology R&D Center, Research and Development Group
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A Visualization Study of Powder Flow in an Electrophotographic Equipment with
Transmissible Radiography
NH  E7

Keisuke UCHIDA
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ABSTRACT

Two—component developer powder of electrophotography, which comprises toner and carrier, is
translated and continuously circulated and transported by rotating screws in a development unit.
Understanding the properties of developer powder flow and designing suitable screw shape in the unit is
an important factor for the stability of image quality in an electro—photographic process. However, it is
almost impossible to observe the flow motion in a unit because powder is almost opaque to visual rays.
Since the difficulty in evaluating the screw function causes much trouble for a unit design process. New
visualization techniques with radiography using X-ray and neutron ray have been studied for direct
observation of the poeder flow motion. The visualization techniques provides some unique characteristics
of the powder flow including various path-line figures due to the screw shpae, and interesting mixing

motion of toner and carrier.
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Fig.1  Developer powder flow in a screw feeder unit

observed with visual ray.
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Fig.3  Experimental apparatus for X-ray visualization

of Screw feeder.
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Screw lead =25mm  Trough width =25mm

Blade diameter =20mm

Fig.5 Schematic diagram of screw and trough. Fig.7 Powder flow visualization results with
different shaped screws.
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Fig.6  Tungsten tracer captured with X-ray 6.0
radiography in carrier powder. 5.0
3.0
Table 1 Properties of screws tested. 20 I
Screw name | Lead width and the feature ;2 : : : :

Single A 95.0 mm Single A Single B Single C Double Plate
Single B 37.5 mm Fig.8(A) velocity of tracer on different shaped screws.
Single C 57.56 mm
Double 25.0 mm gz - (mm?/s)
Plate 25.0 mm, Single screw with small 07 F -
plates on the axis 0.6 —
0.5 L
0.4 1 L
3-3 I v RRAFLER 03 —
0.2 L
PRI Lo TR THULHIE 5, Wil o1 | B
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R (pathline) & R[H4L L 72 fR & Fig TIC R, Fig.8(B) Mixing performance of the flow on different
RIME O EIT N L ——JE AR 6 OB 2R L shaped screws.
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Table 2 Specifications of the neutron radiographies.

JRR3 CYPRIS-370
Neutron flux (n/cm?.s) 1.5x10% 1.0x10°
Image capture Dynamic Static
Observation area size (mm) |255x300 400x400
Observation direction Horizontal |Vertical

4-3 b+ Fr— - RBARSEHBREE

k= L BGHIDIRE A FHI T 5 72DIz, 7
REWAT Y U HIC K DIRGEE L, LV EROB S
= MTEWEEER 7 U = —RA%EE O "L HE
Uiz, [EiEs U > ZEEEITIRE OMWE E, AKEHmn
HIRRBICTEEE D A FIZTCEMICHZE L
(Fig.9(A)) . [AIHZA 7 U = —JRALEE IXERE ST 17 H>
5CYPRIS-37012CA A—Y v 77 L— M T & L
THIZE Lz (Fig9®B)) .

Fig9(A) DRI Y o ZEEE TiX, KoL 95 IZER
35 mmDO U U ANEIZ, Fv U T TS 515 mm,
F =122 0 FIZEES] mmTENENMEE ST 5. 3
rps Tl X W7z & & DOIRE BN & mEEE T A T THIE
T5.

Fig9B) DAz A 7 U = —4L{E|IFig4D4EE & [F—
THv, 27U 2—(ISingle A (J—F25mm) TH5.
BUGHIN T S NTZ A7 U o — [ (R E 23 LT
EFPS b F—FEALZEORESEEZ ARILT 5.
A 7 v b CYPRIS-3T0DE, WMt~ Z v 7
AZIMERNZ D IR N RS E TH H. £ TR
7 V) a—%FrEREE QEER) [FHzSwEIEL, ZoOlR

Ricoh Technical Report No.36

81

DECEMBER, 2010



MECHILEIRE TS - L 2 HY KL, EASALE b
F— B - RA ST RIER, W & L
TR .

Rotating aylinder

CcCDh

Mentron beam E

Fluorescenl converler

Carrier layer

Diameter—35mm

Fig.9(A) Experimental apparatus of rotating cylinder
and the layout in JRR3.
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Fig.9(B) Experimental apparatus of screw auger and
the layout in Cypris-370.
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Table 3 Properties of Toner A and B

Toner A Toner B
Mean diameter (pum) 5.24 5.16
SiZ€2 distribution variance 1.00 114
(nm*)
Flowability index 76.5 48.0
4-5 HEFRAFCER
Efizs ) o ZIZ LD b —ADIRSIREEF AR

ZFig.10(A), b F—BDOZN%Figl0B)IZENLIR
1. F£72, & b F—oMEHR N = DREOKE &
Fig. 10(C)IZHIREX & L TR

Fig.10(A) Mixing motion of Toner A with carrier
powder in a rotating cylinder.

Fig.10(B) Mixing motion of Toner B with carrier
powder in a rotating cylinder.

Fig.10(C) Typical mixing motion of Toner A and B.
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Fig.11(A) Mixing motion of Toner A in a rotating
screw feeder.
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Fig.11(B) Mixing motion of Toner B in a rotating
screw feeder.
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Failure Analysis on a 0.13um Cu Metallization Device for Multi Functional Printer
Ml B~ EAk BT pE EET

Koichi YOKOYAMA Takuya NAOE Naohiko NISHIGAKI
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MFPIZHEH S TO A LSUZ W T H i kA B & U 7o L E R bASE A2 D iR I X 1
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ABSTRACT

PEM (Photon Emission Microscope) and OBIRCH (Optical Beam Induced Resistance CHange) have
sufficient performances as hardware failure analysis technique. However they have more challenge as the
number of interconnect layers of LSIs increases. Of course, LSIs which MFP (Multi Functional Printer)
employs continue to shrink and promote multilevel metallization, therefore the failure analysis on them
becomes very difficult. This article reports an example of successful failure analysis of a printing control
LSI fabricated by 0.13 um technology and eight-layer copper metallization. In this case, the fault was
localized with Failure Diagnosis as software failure analysis technique and with SEM based nano probing
technique and OBIRCH method. The subsequent physical analysis revealed the gate electrode breakdown

caused by the penetration of copper in silicon substrate.
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HEZ I O R A . 2 ZC, score=100& (X7 A b
By EMEY R 2 =g VEERICFEREEE TR
Wik ROEHENEWZ EE2ER LTS,
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#symptoms=1 #suspects=1 CPU_time=2338.72sec fail_log=logs/SCANlog
#failing_patterns=49, #passing_patterns=3452
#unexplained_failing_patterns=0

=1
41 106 153 207 357 373 525 526 557 639
685 713 891 1150 1191 1273 1935 1628 1670 1713

suspect score fail_match pass_mismatch type value pin_pathname cell :_pathname layout_status
1 100 49 0 Stuck 1 /U_TOP/U_ vs/pzcons/musn/usz/o KA23D
/U_TOP/U_YE/ P2CODE/ INNER/docedX2X LOCATION_IN_LAYOUT

m ntialopen_segents=1, ftotalsegments=3, f#potential_bridge _aggressars=3, #otal_nelghbors=35
ssssss re fai_match pass_mismatch type value location layout_layer critical_a

11 100 49 0
12 100 49 0

CHL 1
OPEN 1

/U_TOP/U_YE/ P2CODE/ INNER/ U93
B1&B2 metall 2.45E-03
via  116E-02
metal2 6.27E-02
/U_TOP/ U_YE/ P2CODE/ INNER/ LAD/s3 NET690 m 12
tal3
/U_TOP/U_YE/ P2CODE/ INNER/ DCE/s9732  metal lz

13 100 49 [} DOM aggr

14 100 49 0 DOM aggr

XMAP_TABLE_BEGIN
1.0

UNITS_DISTANCE_MICRONS 2000
BRANCH_INFORMATION_BEGIN
symptom st pe:tbanchmt pin_pathname cell_name
TUTOP/ /1, YEJ PICODE/ INNER/ LAD/ ULB/A1 CSOF
1 1 BZ F /U_TOP/ /U_YE/P2CODE/ INNER/ DCE/ M83/I CS0F
BRANCH_INFORMA TION_END
BRIDGE_LOCATION_BEGIN
symptom s pe:tlnyo«tlav category critical_area x_coord1 y_¢ < A
1 1o et $25  148E01  6002.100 8294.000 6002.300 8295.560
1 a0 e S25 865601  6004.100 8294.840 6004.300 8295.100

coordl x_coord2 y_coord2

Fig.1 An example of the failure diagnosis result.

2-3 LA77KNEH

PWIREREZ LA T U MIEE LA Z & T, 2T
W REEAR 23 LA DA BRE LT D Z & AV L 7.
Z OB E SEER R > P E LTHEBR TS, Fig2ic®
OG22 <7

Failure Suspect Net
Stuck-at-1 / Open / Bridge

o

(IN1)

(IN2)

Fig.2 Schematic diagram of failure suspects.

BEIE SN BB A 7 >~ M3 Logiclalin~ 7 nt v
(OUT) OHANBDd2oDE /L (IN1, IN2) DA
N~EBRDHEHTH Y, Poly-SinrHMed £ TOET
R STV 5. IRICHBE T 2 4L 0 AT 7= D
AR b =27 A#RIFA-Navigation SystemZF|fH L, zfE
A F > MO 2 BT E TS 19E T FE L T
Z L aER Ule. ROl BEERT & 137 A vr—L B
BN CLA T 7 b STV A B EFT A1 LTk
VD, BT a—FRECHVEFTIEEXOND.
FA-Navigation System % FVNTHAH & 7= e #E i

DO—HZFig3ITRT . — 5 TRl R DLayout Aware
DiagnosistiE Cl3Bridge ff A 4 Fr i L 12 68 T FE i
SNTWD. Thbod@EHsg & % 2 L TBridgeif
DA IBAFITAEFTE TR YVIAENTZ. £z, FA-
Navigation il % Ft X 0 Stuck-at-1HzFsE DA J15dd &
732 5 VOCELRRZ A3 2 BT E T MAE L TN 2
L bR,

| !_!.

Fig.3  An example of the most adjacent parts extracted

by FA-Navigation system.

I3.&EEM%E(¥W@)

s R~ MW TR O & 2 HEE — R
Stuck-at-1# s, Openi#f, BridgefifEttkx TH Y,
M PR RE T S Bridge MU D M 4 5 0D 7= 2D & T A3 e
e LTHEF D, YR AT SR R >

kB EOEFT, EOFE— FTHEL TWH D0 EH
MEIC L CRL MEND D20, JRER 72 S & iR
ETHEE U CRINFERE & OBIRCHIE 2 FIH L CHE 72
DRGAIE AT o Te. W ETEEIZOpeniiifE & Bridge
F%, OBIRCHiAIZStuck-atiif& & Bridge & 2 £ E 9 5
T ERHR DI TN B2FEE T D 2 & Tl
Ay MBI L TRV OH 52 TOHEE— FIZxHi
T5HZEMHRD . WINENRIEIZSEMA S/ e —tE
VIV AT REFIALTTH 72910 pmEL FOViaTh
FEHE FIRE T & 5 MOBIRCHIE D FE i 2 B & LT, R
72MebJBLA LD I JE B MR 2 AT EE AL BRIZ L D BRE L

Ricoh Technical Report No.36

87

DECEMBER, 2010



Viad/g bz 7' n —7EMAEER LT-. BMER CTAEL
HEMEEDT T A R U 7 O], B 7aViaft] A
NR—=RATOEMIKDT-DEMBY A X2 umX2 um
L TER L.

3-1 RN EBFRIE

W BRI ISEMEEE NICIEH SN -7 e —r v o
VAT LER—AL LTEY, SEMEENTEEIN

T B A MROWINEN 2 il 2E L T/ e —7 TR L,

AR ANEN SRS U 7 I R LAl 0> 25k & B =2
Y ETFARNTERTDHIETTr—E 7 ENTER
DEEIREE & Eif5/b L Openiif fE-°Bridge i F o> i [ 5
T % 22 fiRRE CTREET 5 2 & D3 K 2 AT H i
ThH5[3]. FigdlTWINERRBGO—Hl % ~7.

Fig.4  An example of the (a) SEM image and (b)

absorbed current image.

LT e—TE M~ T 0 — STl —>7
R A B oD TN BTG T < Mt SR o 7.
Z OFEFIT B R v N OEEEHER~ ORI EFE D
7'r—7 TliE7 < VCCH L < IEGND L~ LA~Jiid Lt T
HZ L EREBL TS, Figh(b), (d)IZ(a)Openitifis
& (e)Stuck-at S D Z FLE U5t L 7= W EE s
W 2R,

(a)

Absorbed
current flow

No Signal

Fig.5  Schematic diagram of (a) open fault model, (c)
stuck-at fault model and absorbed current
image corresponding to respectively is shown

in (b) and (d).
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WY EEBETE & Bt R L 0, Z OMET A R
B R~ MCBUT B Stuck-at-1#z#E C & 5 ATREM:
DEWEHIEITE 5. 7'u—7EM & VCCHIHRME TIV
WEPERER A F2M L L 22k QIOIEFIIC L DY a—
N A 1537,

3-2 OBIRCH&

W BB R i35 = & TS — RiXStuck-at-1
HEBE D FTREME DS I &I C & 72 A%, VCCHENL & D
va— MEFTEK D AT 720 5| &t & OBIRCHE & 3
M U7z, 7 u— 7 ERR TR BT A T L 72 WA
PADZFIH L7-. VCCHEL##Z ¥ & L CTOBIRCHE A
Fef L, Fig.6(a) |23 & C 5% bUs & fgad L7z,
Fig6(MIRT LA T 7 b A=V EOERADEND
B BOSEFTSFig 200R L7 BBt %~ MCB|N 5
AN D5 H—OTrEpr (IN1) ThD I LHBIL
7=. FEATOLayouti BHMNZ BT, VCCEARIZH L To
BB T IAFAE L TR T & A3 - TV S 72 9DINT
DOPch-Tr. COMFED FIREMEN FV EHERI S D, Ak
DOIEMELRAE COOBIRCHIE & bl 2 & & I —ElfR
JE A& Gt BEAE Sy OB RRE S TEY, Zhuck
0 B E T~ OIS L — Y — D A2 m E LT
ZEPEEIIGESD Z ENHRE—INTH D EE X
HiLd.

(b)

ouT

Failure Suspect Net

IN1
i

IN2

Fig.6 (a)OBIRCH image of failure suspect net
versus VCC and (b)layout image of failure
suspect net for reference.

I 4, YIBERT

W PRI IR 2 BB LS 3 D T WO IRPAE S LT B & T (o6
L TRt & 92kt L 7.

4-1 FTHEHESR

WD DN D Tr A BT 5720, BB L
FHIZ & 0 OBIRCHE O B SO i T D 45 JE 8142 % F it
L7, I PNEOMel @RS 705 £ TR L, Bl
BRIES o — M 2B 5 BRETRPFEE LN & %
MR L7z, —FH T, MelJgbrEHRDSEMBIEIZHNT
Pch-Tr.> Y — 2L ) 7 OREE 2 b5 & b H3EIE
SNz, SEMBIEEZTFig 7@z, MELizvA 7w b
A A=V EFigTOITRT. LNLARRS, ZoREa
v b T A MEPch-Tr.® 7 — h Tl3Ze Y —ATHDHT-
DEFEGA R >~ b EVCCE DY g — FETINTIRERE
FHNZITFRE OO, Y — A TEIE S D B s i
FINCT— O a— g TR LTS b0 EHEH
Ehb.
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o B B
;_' S/ \ 0 / 2

ross Section = = I |

T i § m m

Fig.7 (a)SEM image of contact layer at isolated

fault and (b)layout image at SEM image.

4-2 ISR

Mel JEFrZEH% OFESEMBIZIZ BTl Y — A AT
DEF L NI A INPEEINTEBY, Y—RADHEE
T — DY a— MIEENE DS 72 DFig.7(b) D
Cross SectionZ7 A NIRRT LY —Rar 27 b &
G AT HR OWETEMBIZR 2 i L, ) — AT CHAf%
B MRS LT-. = OTEM 2 Fig.8(a)lZ /R, Lk
FURIIREREIORT L D STk LTSIl 7 7
Ty MRrHERR L TS, EIRRHICR LR R
W5 & 47— B Poly-Sif & AT 380 T Poly-Si~Jk
BRE ORBNBEINTRY, HRACRTILER
i &7 — NERALIE O FLE AR O 1B O (R A
REBARD 2 ENHKRD. ZORFILHUTH LT
EDX/#r&FEhi L, ZhoOIHWENCuTHDH Z &
FEE L. EDXtHE~v v B /iRy —Rarz2
2y B b CudS i &tz — 5 TWIEFR R & s
Moz, Fig8MICCuMEDX~ v ¥ VB & R7.

Erz, Y—ATALH Y PORER S B ICHEE LT
VWASE, Ti, CoDIEMNICul TadMii ST 5.

(a)

X .}r-'i #

Fig.8 (a)TEM image of defect and (b)EDX mapping
of Cu in TEM image.

Is.HEXh:XAﬁE

AL D013 pm7 B A — RORME TR IZCu
T aT VE Y EENRA SN TERY, SERICHE
B LTV D CuTELRR TR Th A MelBlftH kD & DT
o EHNEND. FF-EDX~ v BV IRER LD V—
A3 B 7 NP HBWHEAEERH ST Cudd i &4 T
WD Z ERCUBLERD /N T A H VRkSy Tlh D Tans Y —
A B MOEH NP I TS Z b, W
DNY T AZNTHDHTINAY T IR OWHLHIAZ T
A IEF I ThivT Mel IR 2 2 7 hAR—L
Wk L CCudS DA ENSIHARA~ EEHL L7 D L HE
HEn., WHDIALBREOFKRE L TIEDIZL D
~AIERe EnRb D, F70, SEEKICHT 5 Cu
JEBR DR G B TR Y [4-7], SiFER T
(ZHERL L 72 Culd g O TAE D BVILER-O B R EVE 1 C o
VP A REKT S, RS- A RILIRFER
RElERIFTZENREIN T[T, YIHAR
ESIAIDAETHELUTZI AT ¢ MBIIZ L - THEA
AT D7 — NEERALIEDSEKT L 27— K Poly-Siffi~Cu7¥Mz
ALTZbD R ENS. Zc kv, SbEpEdr
h D7 — S MBVCCIZHF LT 2 — b LStuck-at-15zf=iZ
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EoltExZ NS, £z, CunT U HA RILITATER
D7 m—7 R & VCCBLHRH CHIE S izt 122k Q]
DIEPURLSY DA — 2w 7 PERZ OERPUEN B Z & )
B HaHIES.

Ie. ]

8FECUltA D013 um7 rE 2 ) — RBREHAE N
MFP## 7Y &% 2o b 0 —/LLSIDOET /A A%
L Clbmaz iy, WL ERE, OBIRCHIEZR Sk~ 7eik
W (& FITRF E A 2 BR 9~ 2 2 & CRUE AT & 6% 0 iATe
T LTI LT, MEEATRE R K D, WHRLDIA L B E
NBIE L7720 F— FRVCCE DY 3 — MIEDHFE
A= ALEHE L.

ARG OF| TR LI BRICLSIO MR IZ 7 1 & %
Bt odds & ST L TR Y, SR e il &
BRfE U722 1T AURIRR ORFEICE D Z L IZREETH 5.
FEIZCulidfit 7 v & ADNEH STV D B IZ BV
R £ AT DR E DS FEH I IR 70 o TS 0 WP a2
TN LD EHELE R E £ > T 5.

| e

Layout Aware Diagnosisiii 7 A &> A Z 8l L TF
SOTAE =TT T 4T A Dy RS
DBEUREALITIEGH B L E 7.
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App2Meh BRI 2L WESEDEWA

App2Me enhances while it simplifies
REF HTRE RGN i T
Tetsuroh KINO Yutaka YAGIURA Ryuuichi IKEURA Seijiro HORI

—_—a skoksk N stk
mH AL LE H—
Tadahiro TAKATA  Shinichi ADACHI

= =]

App2Meld, HEAHEEZ AT T HHHELY 70 F EOS I E 20— 2 L X8 5 HHE
EU4 Yy MESTIRET DY 2—2 a2 Tho. FAFEIFA2MeY 4 ¥ v A Find
fANDPCRA~— k7 4 72 PITHRICApp2Me Y f Y= v b2 X T u— R4 57213, Vg
Dy MRS DAk 2 HEREA RIS Z LN FREL 22D, BilZIE, App2MextiEOE AN B
LM THITEZTH, BOHHORE CHAKALMBIIEH T2 N TES. £,
App2Me & 7 Z 0 R EDOT 7Y r—a v L OEEEHT LY, BEHTIEELAX v 357217 T,
BT —H2E LTI T7Y FEOT—2REGITNCEBINRE T D& Vo7 Z & b HREE 725,

Abstract
The “App2Me” solution provides functions in widget form, allowing MFPs to be used efficiently in
concert with services on Cloud. The widget offers varied functions, without special setup on the MFP side.
Users merely download the “App2Me” widget from the “App2Me” widget site to their IT terminals, such
as private PCs, smart phones, etc. For example, an MFP can easily be used on dedicated setups any
place an MFP adapted to “App2Me” is installed. Beyond that, documents can automatically be saved to
the data storage area on Cloud merely by scanning them on the MFP and aligning “App2Me” with Cloud

applications.

* av hu—J5A%ARE BPRYERy S —
BP Development Center, Controller Development Division

B TR= NV =T T A VIR EVRATAR Yy TRV bRy Y —
Business Development Center, Global Marketing Group

#E ) a—T1TYYa—ary ARAEH
Ricoh IT Solutions Co., Ltd.

weee . MF PHSEARTE  dEEiige > & —

Business Strategy Center, ME'P Business Group
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|1.%%aaw

UV a—o7 VX NEEH Timagiot ) — X 121,
BREEICHE U A1 22317 2 B OMRENE % < F5#k
ENTWD. L, Trr—MEEICED & EBIC
T HREEN L <Y ) “BRENEELYVY L
IHRT, BEERICHSICHERRAFIH S LT 20 e
W ZENRGIoTe. FITY a—7Tlk, BEESE
WEALTZPCREERTERE 72 & Ol O HERET, 7
VEANBEWOBREELENIRTZENTED
lApp2Me (7 w7« by« I—) | EWVWH VT |
VT 7Ty N7 A —NERFE L. BAFERETIE,
EOBERCNZIT 0 7 = v a LD &S
0 =D xS TEREZFEWRA G, App2Me’ ks
FRRICHRHEC & DA A BREIC L7z,

App2Me ZFI A3 X, BRFEO/NY 2 olim LT
U4V y R LIRS Y =V EES T, flzE
M EIRISo T & CRUR 72 & O E & FRN T, i
WCHIRSPA v U CTE 5. HIR LW 74 v % 2
DI 4Ty MIRT w7 & NR 7T 55 THRY
N —7 EOEE OB AR CRBEICHIRBT 5 2 L8 T
5. F, REEST 7 ANLETHOPCTHEL T
BLIET, HCEOEMHMLLEHICTE 5.

I2.¥ﬂwm§

App2Me DR 2 BARKY 22 E B - THAT .

BlziE TecoZ VY RU—=FV U h) &S T g
v bEERTHNE, VX =T NR—=TDK
E7R LIS, RIS mERIRRA TE 5.

BIEOTiNE, A7 v 7 (1)~5), Figl~4Ird.

1 PCED “U4 =y ZHRIF—Z2%2 KT v
AN =D

=" BHC - B T &F JIW LT

3 e
Fig.1 Widget on the desktop of PC.

ot k. @z -m

() BEHROEAE F 1T H D OPCEIER

N

Am

Fig.2 App2Me Screen on MFP (1).

3) BEHOBMERXILTASDOPCLEIZH D W 4

Vx oy MR
sy |
TDr Pz ERRLTINS, caﬂ 0 '-]
ke 000 .. ...
@@
@000 ..
e PO

Fig.3 App2Me Screen on MFP (2).

(4) BEEOBEAE RV THIRY a 7 2/l A7 —

b4t
i " ., e w |
s 99006 o
e 000 .. ...
@00 (. ¢
@00 ..
e @
HEATEYVa 7EMEL. 2F—FF—EMLET.
Fig.4 Start Key on MFP.
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(B)  HIRIE 2T s

BERERo L —H A L F T2 — AT 4 V= T ko
THRRDD, —MKIZPCTY 4 V= b &2 AWTEE
RIEFELITV, WICEGHE CHMICEIET 2t & 7
5.
MERDEAMEOBIERE TR EHEA 1%L, HE
FBEDOPNEH TRET D IITEMETHRIE LI WD
HH o7z, App2Me TlE, —HW—FPCLD U v F 72
i CREBEEITY, EEH ETIIO2—F—% 5%
T, @QUav=y MBI, @AY — MK &2
PO 7T, o sYey MO BRI
DOEERRZFEB L TND. HEMOBRIEY o —1X
Fig 5ICRd L9120, ZHE3AT v THEELIFA
TW5.

Tz, EAMICITEAHEZIPT RLAETHEET D
WENIRNDT, BANES TH 5.

1A T v/

2 — P — R A

AppriMe
94 b1 -BEMIRL T <ERL,

En eewm [

e

QAT v/

Widgetid& R [ f

AppiMe & s £
Dy Pry ERRLTIESL,

e

WidgetF2 4T B

AppEiMe o
O ERTEEY
ERTS a3 JEREL. 25— FF—ERLTUZEL,

A |m= <

P
I

-
A% > ER ;

Fig.5 Operation Flow of MFP.

(simple three step process)

I 3. KiliDiEE

App2Me D 2 S N CThHDH, Aoz, f#
RV, LW | 2EBTAEOCHRALEZY AT A
T—=XT 7 F ¥ & X DOHEMERENT 5.

DL, VAT LAEANERSE L, RERB IO
VEDBEFZITRIERNC Z P o =2 A SN

HiECh 5. HAWITA X v HEEE, FINIEERE 2 12
g 2 MR D A IR & L TOMEDIT &2 5.
BEWO 7 7 — LU =T 2EET 52 L72<, PCHlD
TV = a ALK o TR A BIER S5 Z LT
&0 A E A R LT 5 2 L3 TE DR E 72 o
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TWNWDZENEEMTHD. App2MeD Y 7 b o = T
%% Fig 6124

Fig.6 App2Me Software Configuration.

EICHEERERIT, Fg7i2xd X 9 I Widget,

Provider, XU DOMEH ZFEO1F 2Manager CH 5.

LIF, ZHbHOERICHOWTHITS.

JGELal

FIVr—vay Widget D SBAE- &

MFPO#REE IR

Fig.7 App2Me Architecture.

3-1 Widget

—fREIC T 0 Py ME, B, DL —REE
REDEIIIPCOT A Ny T ORIHERC, HEREILD
LS 7l ECEWET /& T T r—v g
YTHD. HENTEWEEREICEME LT, VW ERIZ T
TIZFHBUICRIHCE, 22— =L o THETHENL
TUWFEETHLON—FEDORETH 5.

App2Me” 1 ¥ = b (LU FWidget) 1%, 2D X9
k7T 4 Yy FORFBIZ LY, EHEWO R
X v UHERE, FIRIMSRER L IR C& 2T 7Y
r—a 0 ThoD.

T 2T, WidgetD AR E70D, AFx ¥ U4
Vrxy heTV U T 4V MIOWTilnS.

(1)  WidgetDHEpk

Widgetlx, V4V =y bV ETEIET ST
Vr—yaryThh, V4Vxzy b VU ERREL
C, Manager & Httpidi {5 217V, EEHD XX v 8
RE, FIREEZ R T2 7 7Y r—va v Th .
Widgetid FiE 3 DDOMERED DS X 5.

DFHEICGUIZ AT D HRE.

2)0S LD T 7 A T 7 & A HHEEE.

3)Manager & 815 217 2 H&HE.

Widget IABARRIC DWW THET LT 2 Z &0
T& 5. JavaScriptE O EOSETH®TE, FRO
AR BT, EIE, B, JEELES THD.

Widget?d BRI~ TH 5. EEHED & 2 RER
DHIHLO—DIZFH LT, TOMREZBEICEZ S X
T HHD%, HWREFHEM Y ¢ o v N EEA TN
5. EEWDOF > CO LR Z IR L2V, Bl OkRE
EHABEDETHEZ D X912 THb0I, HigBinil
T4y MRS, EWZZ T REO—ERE
HHEET 5 Z L TEERMEEZ AT EXTBY, Zh
DINTEEER Y ¢ =y b TH .

2 AFXyruq4Pxzv b

AXxy 74V NEPCOT AV by 7 EIZEWN
THRITIE, EEWAORER LIZBAT v 7 HETHIC
ENETLENTHLO/RY T NMRETE .

Ty AN, TrANER, BT—/E/7nm, Rkl
Wi, R EDAF ¥ VEREITEAHEI TR L,
H2OPCENORET HZ LN TES.
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Fig.8 App2Me Scan2Me plus Screen.

@ FVrhryvgayzv b

PCOT AV by T LTIV v 4Py NEFIH
LC, App2MeZFI|H T& 2 A TE Z CTHEIMIT
x5, ulrr—yar7 ) —HREZFRICERTE 5.

PC_ENGEIRHERZ H L7221, W LIoWEAH
DOBNE SN ED3AT » T ECRIRISCEZ B9 %
TENTE, HRCEDORY ENbBIET 252 &R T
x5, 7V by 4V y FOGUIZEFigIIRT.

g B 2
11
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Fig.9 App2Me Print'ndMe plus Screen.

3-2 Provider

Provideri, #&H ECEIET DHAAR Y 7 K
77 T, PCIIEEL TV 5 Widgetw HEIIZ I
AL, BEEOBEREEN) S % DOWidgetZ FATTE D
X295,

(1) ProviderO##A%

Provider|d, V=a—® 77V r—va {7 T v
N7 4 —ATdH 5 ESAY(Embedded Software
Architecture) ECTENET 77U r—2 a0 Thao.
Provider® > 7 kv = 7 #k & Fig. 1012773,

Provider
User Interface
Function || <ommu- Discovery
nication

ESA (Embedded Software Architecture)

0S (UNIX)

Fig.10 App2Me Provider Architecture.

Provider|34>DOHW 7Y o — A SRR S LA. B
T 2=V OKEETable 112777,

Table 1 Provider Overview.

PTEY 2—)V #&E

User Interface BEWD & F/NF VT H]
HAERRL, 2—F ="
DAN &2 FAHT 5.

Function BEOHIRIBERE, A% v
HEBEZHIE5.

Communication Manager &g L, —%—
X Widget, ¥ a 7 OfE# %
B3 5.

Discovery % v hU—7 L@ Manager
BRETD.
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3-3 Manager

Manageri, PCETENET 57 7Y r—3 a2 Th
5.

A% UHERE, 77V o MEREZ: E OGO
EITTHT Y r—3 5 ThBHProviders 2 3 = =
r—va Y ELTV, WidgetlIxh LA OBERE O IEE
L&EATD.

(1) Provider-Widget®-=X7 U >

T FU— 2 LIINKNTHAES % Provider (B 5 H)
EWidget(PC) &7 U > 73570127 4 A B3I
RExiEftd 5. WidgetlZ x> MU — 7 BIC[EE S 7z
Manager # /1 4% Z & TEBNZ T VU > 7 BERE & FfT-
R THREDEA L BETE 5.

Fig.11 Paring between PC & MFP on the network.
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THTEREDLDHEE 72 5.

% 2T, App2Me TOMiZIZ, multicast DNS? (BAF
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Fig.12 App2Me Manager Configuration Screen.
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BEROEE T T, *y NV—JAMERDDL LD
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XFELEZ 2L VSN LET.

SZX

1) ZECHM : Java SaEA AN U 7B AL /TRE R
77U EBAFETED MFPLP [MiFDY Y 2a— g
7% v N7 #—2, Ricoh Technical Report,
No.35 (2009), pp.34-40.

2) Stuart Cheshire, Marc Krochmal : Multicast DNS
<draft-cheshire-dnsext-multicastdns-11.txt>, Internet
Draft (2010).

3) Apple Inc. : Bonjour Protocol Specifications,
http://developer.apple.com/networking/bonjour/spec
s.html.

1£) Apple, Bonjour 3kK[E Apple Inc.OPHIECY. #+
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YEEEY X7 s Ridoc Smart Navigator

Ridoc Smart Navigator, Ricoh's New Document Management System
o MR & fiE e EET

Takehisa EGUCHI Kazuyuki IKENOYA Rieko IIMURO

= g

U a—TIIrEEH Y A7 L E LT, Ridoc Document Server, H—/S—~Da—HP—o L F—
T7x—A& LT, PCT VU4 — 3 DRidoc Desk Navigator, Web” F 7 #5ti=DRidoc Web
NavigatorZ 42 L CX7-. Ridoc Smart NavigatoriZ, Ridoc Document Server & Ridoc Web Navigator,
B L URidoc Desk Navigator®D SLEFH L AT A~DT 7 L AREZHAL, Vo FZ2I3A4 T b
2 LI-Web TEBHS 2T A ThHD. ZNETOWebLTEFHL ZFLERRY
Ty I &RKA YT TOXERGRE I TA T NT 7V r— 3 VGEWEMEEZ L L TV 5.
Fm, UEEET AT A ThHDHRidoe GlobalScan & & 3 — 2 L AITESE LTV D, E7eBERE - Heffi
AURHEUIILL T DY Th 5.

DEFT7 7 A0, MOCEICBERR L, MHERERE TR ATHE

Q7 IV r—a U7 Th, PDFZ 7 A /L& LT HAEE

DV a—MOEIMRB T VN K D EH R 2SR

HWebH—EADRHUZ L VT 71 or— = v bl alhe

ABSTRACT

Ricoh has offered the Ridoc Document Server as a document management system. And the user
interfaces of the system are the Ridoc Desk Navigator (desktop application), and the Ridoc Web
Navigator (web application). Ridoc Smart Navigator integrates the functions of the Ridoc Document
Server and the Ridoc Web Navigator, and also integrates the access function of the Ridoc Desk Navigator.
Ridoc Smart Navigator is a web—based document management system which adopts rich client technology.
It achieves easy operation such as drag—and—drop functionality, and a seamless integration between the
document delivery system, Ridoc GlobalScan.

The followings are main functions and technical features.

1. Accepts both electronic and paper documents with easy operation.

2. Converts all documents in PDF, enabling users to view them without Word or Excel.

3. Adopts Ricoh’s original full text search engine with high speed full text search.

4. Provides web API to access documents stored in Ridoc Smart Navigator from another application.

Q=N — T4 VIR EVRRAF4 Ry SR bRy —

Business Development Center, Global Marketing Group
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PEREA SEBL L 7= Web CEE BT AT A TH 5.

I2.¥ﬁ®&§
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Microsoft Office ®Word<CExcelZED 7 7 A /L=, #KL
EOB MK DEB T 7 A, PDFT7 7 A Vi E%
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PCEDFT v 7 & Fuy 7OEETHRERTE, MHrE
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WERBECY, T 7Y r—va v oREEF-TIC
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LT 5.

IIAT VN« =D T 7Y fr— 3 LA
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Hae) < G v—r7nu—#iEl , TBXITADE
BgRE] NEILIN TN,
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Fig.2 Main Window.
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Fig.1 System Configuration.

Table 1 Features Summary.
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Fig.4 Software Configuration.
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A=y MRRTITILVAAZT O AT L “GXR”
Interchangeable Unit Digital Camera System "GXR"
Fomil e o R e B i mES il BRK

Susumu KATAGIRI Takashi MAKI Katsuhiko NUNO Kazuyasu OHASHI Ryohta KAGA

WK RER HH AL Iy

Takayoshi SHIMIZU Kazuhiro YOSHIDA Koji OKA

= =]

LUy AL Ut - BIR BV L R DT O H VI AT VAT A GXR F L L=
GXRTIX LU X, RigFET, EBUEET DU 2 0EDCE D THIATa=y R L, ZhE
R TELHFREHAL TS, ROV AT —RL 7 AT TAN—Z LOHilFI L 7o o
TWe 7—Ry 7 2A%PR L OMNULZEBRT L & big, 2=y MBHFRICL VIR AL
WIS U TRE SOBRRIRGHET AR 2=y FOBIREFREL L. Fiz, Eifp o P Ui3%
NENDOH AT 2=y OV ANERP LORER A bRtz FRL TS, 54,
AR —=Vazmy MWruvzy o=y M g0 =y FORERLWRETH Y
AFETIZRWVH LWEEEDOH D 27 Ak LTRSS N T .

(1) 2009fF11 AFridf RIS (U a—Fi~)

ABSTRACT

RICOH launched GXR as a world smallest interchangable unit camera system. The interchangable

camera unit contains an image sensor and an image processing engine along with a lens. By eliminating
mirror box that occupies large space in conventional SLR cameras, GXR achieved outstanding compact
size among interchangable cameras. An epoch—making unit—interchangable system gives a choise of
sensor size for the photographic objectives. Image proceessing engine is optimized for the lens and the
image sensor of the camera unit. There are possibilities of non—photographic units such as a storage unit

or a projector unit. GXR is expected as a new camera system that has unexplored extendability.

OR=YFNRVFRT 4 T AR - ICSHANE
ICS Desing office, Personal MultiMedia Products Company
ORI Y VEIRAT Y-y —

Module Development Center, Imaging Engine Development Division
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QL Ra=v FDNFH - Mtk

D% FE 24EPCB

TFETHRMH L XL g1 L OMAEHEITK

L CIERiEb T&E D0, TORICHESNHZHAL
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Bi%E L72GXRICERAH L7 = hagiiadi g, 2t
T 5=y MNERIZ,

VR, RigFET, BT

®GXRI AT L& LTHE— S miE s
OGXRYV AT LD T 7 — v = 7 Hiff

I2.¥ﬁwm§

AHED T 725 & Table 11~ 7.

Table 1 Specification of GXR with camera unit.

FFE GXR+GR Lens A12 50mm F2.5 MACRO |GXR+RICOH Lens S10 24-72mm £2.5-4.4 VC
7 +—~ vk (k) EHEIJPEG (Exifver.2.21), RAW (DNG), DCF#fil, DPOF%f)i
(& M) AVI (Open DML Motion JPEG~ # —~ v k¥{iL)
[ELLEEN SDAE Y —H— F/SDHCAE U —Hh— F/Nj A E Y — (FIS6MB)
[ EEE 23.6X 15.7mm JFBCMOSE > — 1/1.7%! JH{aCCD
Hhimi L 123077 i HhiEiFE 100077 i
iRy (i 11 17 (11 )
3776x2832 (4:3), 4288x2848 (3:2), 3648x2736 (4:3), 3648x2432 (3:2),
2848x2848 (1:1), 4288x2416 (16:9), 2736x2736 (1:1), 3648x2048 (16:9),
3072x2304 (4:3), 3456x2304 (3:2), 3264x2448 (4:3), 3264x2176 (3:2),
2304x2304 (1:1), 3456x1944 (16:9), 2448x2448 (1:1), 3264x1840 (16:9),
2592x1944, 2048x1536, 1280x960, 640x480 2592x1944, 2048x1536, 1280x960, 640x480
(Bh ) (B )
1280720, 640Xx480, 320X 240 640x480, 320x240
SEEE— R HbEA— N, OB, Vv X —EBE, voa T |FbEA— b, OB, vy v X —Ek, v=aT
NEE, TalFhT Tk, NEE, Ta T AT,
—r (W@, K—bhb—F, ZAR—Y, @i, K|—r @E, F—rbr—F, 28—V, Ex, ®
5, RLDAHIE) i, RDHE, X—Ah~vrn)
He Lk SO SR A 3776X2832 RAW:A4K F20f N:35H 3648 X2736 RAW:A4K: F:22f% N:38¥
(& A € U KI86MB) 42882848 RAW:34L F:18Kr N:314& 3648X2432 RAW:SKL F:24% N:428%
2848 X2848 RAW:SGHL F2TH N:ATH 2736 X2736 RAW:64L  F:298 N:50%%
4288X2416 RAW:AML F:218 N:36#¢ 36482048 RAW:6H F:29#C N:50#%
3072X2304 F:30K N:H2A% 3264 X 2448 F27Hr N:ATH
3456 X 2304 F:27H N:ATHC 3264%2176 F:304c N:52#¢
2304 X2304 TF:41¥ N:69%& 2448 X 2448 F:36Kr N:628
34561944 F:328r N:564L 3264 X 1840 F:36Kr N:62#&
2592X1944 F:34% 25921944 F:344%
2048 X 1536 F:534% 2048 X 1536 F:534&
1280X 960  F:964% 1280 X960  F:964%
640 X% 480 N:395% 640 %X 480 N:3954¢
BB LRI ] 1280 X720 21%), 640X480 60F), 640X480 145%) (640X 480 60F), 640X480 145F)
(WA £ U #)86MB)
LR FEOSIERE  f=33mm  (35mmiaE50mm) FEOSEEEE  f=5.1-15.3mm (35mmiftH 24mm-72mm)
5 s (FE) F2.5-F22 5 s (FE) F2.5-F4.4
Ly RAERR 8EEIR (FEEKi xifi x450) Ly RAERR TRELLK (FEERTHx i xA%)
3] 0B RR, ND~ ¢ L4 (FH 12 B2 PR K
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(1l ) 180, 120, 60, 30, 15, 8, 4, 2, 1~| (1) 180, 120, 60, 30, 15, 8, 4, 2, 1~
1/32008) (BFv ¥ v X —, ABW=INT v v Z—0F1200000 (BF v v F— AA=hLTx v Z—ff
i

)
(B #) 1/30~1/3200% (E+F ¥ v ¥ —)

)
(& ) 1/30~1/2000%) (FE+ ¥ v & —)
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