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‘ ABSTRACT

A Gregory patch has characteristics such that any n-sided loop is interpolated
smoothly and that many patches can be generated to smoothly connect to each other.

However, no algorithm was known to subdivide the Gregory patch. Any subdivision
algorithm that can be applied to the other surface patches such as the Bézier patch
could not be applied to the Gregory patch.

This paper proves that the bicubic Gregory patch can be converted to the bi-7th
degree rational Bézier patch. This rational Bézier can be subdivided.

By using this subdivision algorithm, we developed the methods to get a ray traced
image of the Gregory patch, to display silhouette lines of the Gregory patch, and to get

the intersecting lines between a Gregory patch and a plane.
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The Outline Vector Font Generation Method by Outline Convolution
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ABSTRACT
We developed a method by which an outline vector font is generated from a-few-
dots font automatically and quickly. This method prevents the enlarged font from
shape degradation and converts any raster font into an outline vector font without
operator intervention. One feature of this method is analysis of outline using the
property of digital figures and another is local convolution of binomical distributions.
The implemented process is simple and fast. 7
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Estimation of Software Reliability Parameters for Two Independent Competing Risks Model
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ABSTRACT

In competing risks models, the operational life-time of a system is determined by
minimum one of independent elements that compose the system. The failure of each
elements corresponds to an unacceptable departure of program operation from require-
ments when the system is a software product. This paper presents a technique to
estimate parameters of competing risks model with different shape parameters. This
technique is useful for: 1) analysing common kinds of failure data, and 2) estimating
parameters of assumed distribution. In this report, a series system composed of two
elements is assumed. Their distribution of operational life-time are Weibull with
different shape parameters. We compared the results with mixed risks model. It is
concluded that the number of total bugs can be estimated invariably with fewer

observation data than the mixed Weibull distribution’s.
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A Locking Mechanism for Doubly Linked

B*-tree

Hiroyasu Kurose*

ABSTRACT

A modified B*-tree and a concurrency control mechanism in terms of “side lock” are

newly introduced. The modified B*-tree solves a problem in the B*-tree, in which the

sequential reader only goes left-to-right, and can’t go right-to-left. On the modified B*-

tree, leaves have double sequential link pointers and connect bidirectionally. The sequen-

tial reader can move in forward and reverse order. The new concurrency control mechan-

ism for the modified B*- tree integrates the concurrency control mechanisms of sequential

reader, updater and searcher. The mechanism is free from deadlock. The modified B*- tree

and the concurrency control mechanism improve the storage and update speed of data-

base systems.

1 Introduction

The B-tree data structure was proposed by Bayer and
McCreight [1] for supporting the large index of dynamic
random access files. The B*tree [5] and B*-tree [3,9]
are the most important variants of the B-tree. The
leaves of the B*-tree are linked to each other in order of
key. The B*-tree supports both low-cost random access
operation and low-cost sequential access operation. B*-
tree are very suitable for database systems.

This paper describes a new variant of B*-tree espe-
cially well suited for use in a concurrent database sys-
tem. The leaves on the variant can be accesed bidirec-
tionally. This is called a DL-B*-tree. The structure
improves the storage and update speed of database sys-
tems, because an index of the structure can be used as
the reverse-order index. Moreover, the bidirectional
access of reader is more useful for interactive access to
databases.

In view of multiprocessing and multiuser environ

* The 6th Laboratory, Software Research Center
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ments in computer systems, it is unnatual and ineffic-
ient to restrict large databases to sequential operation.
But if concurrent operations are allowed, many common
problems associated with parallel computation will
arise. Samadi [8] solved the concurrency problem on
the B-tree. Bayer and Schkolnick [2] proposed a
schema for concurrent access to B*-trees. Ellis [4]
extended the work of Bayer [2]. Kwong and Wood [6,7]
classified concurrency control mechanisms and pro-
posed a new solution. The concurrency control mechan-
ism of one-way lists isn’t so difficult. But the concur-
rency control mechanism of two-way lists introduce
problems such as deadlock. Because bidirectional links
are used, usual concurrency control mechanisms aren’t
applicable. In order to maintain the correctness of this
system, a new concurrency control mechanism is intro-
duced. The locking mechanism integrates non-leaf
locking schema and leaf locking schema. The distinc-
tive feature of the mechanism is “side lock”. Side locks
keep readers off updated leaves. Side locks also keep
the updater free from deadlock.
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2 Definition

Definition 1 DL-B'-tree (boubly Linked B'-tree)

Each node has at most 2k+1 keys. Each node except
for the root and the leaves has at least 2—1 keys. When
a non-leaf node has n keys, the node has n+1 sons. The
root has at least two sons, or else the root is a leaf. All
leaves have at least one key. All the leaves lie on the
same level. The keys of all of the data in the tree are
stored in the leaves. The keys appear in the leaves in
ascending order when read from left to right. All leaves
(except the leftmost and rightmost lea\)es) have two
sequential links. The links point to the left-side and
right-side leaves. ‘

Definition 2 i-safe, d-safe’

A node is i-safe if the node has less than 2k+1 keys.
A node is d-safe if the node has more than 2—1 keys.

Definition 3 Current position

Current position is set on a key on a leaf of DL-B*-tree. A
sequential reader can access keys in leaves from the
current position in order.

Definition 4 DL-insert

Non-leaf node operation.
DL-insert is the same as for a B -tree, with the
addition of preparatory splitting, and balancing
on non-leaf nodes. A non-leaf node is changed if
the node has 2k+2 sons. ‘

Leaf node operation.
If the leaf has 2k+1 keys, the leaf is split into two
leaves. The sequential links on the leaf in ques-
tion and its right-side leaf are relinked.’

Definition 5 DL-delete

Non-leaf node operation. ‘
DL-delete is also the same as for a B*-tree, with
the addition of preparatory operations on non-
leaf nodes. A non-leaf node is changed if the
node has % sons.

Leaf node operation.
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If the leaf has only one key and the key is to be
deleted, the leaf will be deleted and the sequen-
tial links on the right-side and left-side leaves are
relinked.

Definition 6 DL-search, DL-movenext, DL-moveprev, DL-
readcurrent

DL-search
If the key is found on the DL-B*-tree, set current
position on the key.

DL-movenext
Reader moves one position to the right. If the cur-
rent position is the rightmost on the leaf, the
right-side is read by using sequential link. That is
the current position is moved to the leftmost key
on the right-side leaf.

DL-moveprev
Reader moves one position to the left. This ope-
ration is the reverse of DL-movenext.

DL-readcurrent
Return key value on the current position.

3 Concurrency Algorithm
3.1 Lock type

This solution uses four types of locks: g-lock, a-lock, a-
lock and ¢&-lock. g-lock is the read lock. o-lock is the
read sequential link lock. a-lock is the “side lock” i.e.

the update sequential link lock. &-lock is the write lock.
The compatibility of these locks is shown in Fig. 1.

S
cP

Figure 1 : Compatibility greph
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3.2 Search algorithm

The search alogorithm is the same as when searching
on ordinary B*-tree. The searcher places a g-lock on
nodes from root to leaf. The lock on the father node is
released after the lock on the son is placed. If the key
found, searcher sets its current position to the found
key and relases all locks except that on the leaf which
includes the found key. After the search is completed,
searcher may become the reader.

3.3 Deletion algorithm
On deletion, both side locks follow the ordinally update
lock. The algorithm is as follows.

place &-lock on the root.
set root to current node.
if (root is leaf) {
delete. (all node of DL-B*-tree is &-locked)
return.}
LOOP:
if (the son of current node is leaf)
goto LEAF.
place &-lock on son
if (son isn't d-safe) {
place &-lock on appropriate-side brother of son.

a lock

%

uncle node s

M

|

N/

a lock

e

balance or merge sons
release &-lock on the brother.)
if (son is rightmost on the current node) {
if (a-lock exists on the right-side uncle) {
place a-lock on leftmost son of the uncle.
release a-lock on the uncle. (See Fig. 2)}
} else {
if (a-lock exists on the right-side uncle) {
release a-lock on the uncle}
place a-lock on the right-side node of son.}
if (son is leftmost on the current node) {
Similar to right most.}
release &-lock on current node
set son to current node.
go to Loop
LEAF:
place g-lock on son.
If (key count in the son>1) {
place &-lock on son.
delete.
release all locks.
return.}
place a-lock on the right-side leaf. (See Fig. 3)
place a-lock on the left-side leaf.
(the both-side leaves are the sons of current node or the

current node
¢ lock

uncle node

&/a lock

1

K ’L a »lock

current node
¢ lock

Figure 2 : Deletion on non-leaf nodes
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a lock : a lock
S
current node
/\ﬁ ¢ lock /(‘Z<

son

a lock 7/ § a lock

current node

i/\ Clock g
C g

son

alock / @ lock

‘ current node
/\ ﬁ € lock

5 |
p lock

]

a lock 7 \ a lock

o current node
/\ ¢ lock @&

a lock / a.lock

i /.\ ﬁcu;rli::tknod% |

Figure 3 . Deletion on leaf nodes

sons of uncle nodes on which a-lock is placed.)
place &- lock the son of current node.

delete the current node.

Relink sequential links on the both-side leaves.
release all locks.

return.

3.4 Insertion Algorithm
This algorithm is similar to deletion algorithm. See SRC
technical report [10].

4 Correctness

Obviously, each operation preserves the properties of
the DL-B*-tree when only one process operates. In
order to prove the correctness of the system, the two
following properties are needed.

22

1. Freedom from deadlock

2. Correctness of interaction
These two properties are proved in SRC technical
report [10]. ‘

The DL-B*-tree is already used in G-BASE. G-BASE
has an entity called cursor, which is related to current
position on the DL-B*-tree. Each tuple in a relation can
be read in index order and in reverse order. G-BASE
uses a reduced version of the concurrency control
mechanism in this paper. In G-BASE, a-lock and &-lock
become é&- lock, ¢- lock and o-lock become a-lock. The
mechanism works with lower concurrency, but the
sequential reader increases its speed.
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6 Concluding remarks and future work

6.1 Concluding remarks

A new modified B*-tree called DL-B*-tree has been
introduced. Its sequential reader can access bidirectio-
nally. The concurrency control mechanism has the pro-
perty that only a constant number of locks needs to be
used by any process at any time. The mechanism also
intergrates the locks on index part and sequence set
part on B*-tree and thus become free from dead-lock.
The mechanism uses a new locking strategy called “side
lock” Side lock prevents the sequential reader from
entering leaves being updated.

6.2 Future work

In this paper, there is no discussion of a process that
has two or more current positions. Even if such process
is allowed, it works correctly according to the mechan-
ism, but it may cause deadlock. How to adapt freedom
from deadlock and high concurrency is an open prob-
lem.
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An Enhanced RETE Algorithm and Its Formal Description
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ABSTRACT
This paper presents an enhanced RETE algorithm, which is based on ‘counter’ nodes
that count the number of data, and capable of handling formulas containing quantifiers
(V and 3).To develop this algorithm, we first introduced ‘N-expression’, an inter-
mediate language between logical formulas and RETE networks, then modified the
RETE algorithm written in N-expression. In this paper, the enhanced RETE algorithm
is described formally and its validity is proved under the system of N-expression.
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A Program Transformation Method Based on Proof Transformation

R FEHET
Hideaki Nakayama
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BHEI R, F77, FOLDICEERELEDINE R, BREICMLI LN TELN

2H 5%,

ABSTRACT

A new program transformation method based on proof-transformation is proposed.

In this method, the transformation process proceeds as follows:

1. Proofs representing sub-programs are constructed.

2. A proof of an entire program is constructed by combining the proofs of its

subprograms.

3. The proof obtained by step 2 is transformed, and a resultant program is

extracted from the transformed proof.
The advantages of this method are that by analyzing the proof of a program we can
easily tell whether the program is transformed into an efficient one and determine how

the transformation on the proof should proceed.
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An Expert System based on Dempster-Shafer Theory
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ABSTRACT

An experimental expert system was constructed based on Dempster-Shafer theory.
Its inference mechanism and other parts are currentlyibeing improved in conjunction
with the construction of a general-purpose expert system tool.

The Dempster-Shafer addresses the manipulation of “belief” models using a tech-
nique for combining possible beliefs from individual pieces of information. The model
enables representation of the degree of reservation of making a decision based on
insufficient information.

Although it is generally considered difficult to represent knowledge in accordance
with the Dempster-Shafer theory, a method is proposed utilizing two types of tables.
A formula is presented to evaluate the effectiveness of questions intended to elicit
pertinent information. A system has been built which incorporates a function to select
the most suitable question based on that formula. '

Thus, this system allows the use of ambiguous knowledge within a limited frame-
work.
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E(CF) T, [#d7sThad] DL 2EERICHT
LEB#EZFIETHLNT, GHESZRIIEELY
Vi, AEEDSHERIIRERE T, F o) Twize, TR
LA NRAEZNTWS, LL, BHEESE2EELY
W2 ki3, MBEOFEIFEORE, [V IrELRE
FINLZDWK [Tl PEEENTWEWwEDR, FOWH
FEPRITELECEEINTLE ) &0, BAEEKRL
HREPEBEREERR -S> T D,

TP A4 EAR, 0L 1ETORBE (A Ny
) # eREBAENDFZERIINLTEZZZ LICLEY, [K
B, [Bw] ZENERNII-EY Lo VWiksER, &
BHEBICPBMATRB ) L T20THL, FHD
BRI, 77 Y4 BaEENIEISERD S Z LTkt
BT BY, FOEHRFERIIOWTREROFTIIRE D
KHEINTWAETLZNT, $L{ DLDPREINT
VWb, FOHRT, L ECHWLNTWEDIE, &AY
Ny TERLRL TR WHERLFETH 2, =
TURERI O D AAICBE L THE D ER LTV v,
B Z N e b, HaBE oL 2 B E 3N
IFERN 25, 774 BATITTH, BFEAREOBRE
SEHREOTTFEOREL2RE LW EWIBIBEL
5,

2-1-2 DSERICHEUIB “EA” DETML

DS #H#HTi3, £BRELE 0 NEEL O T EL P4
TEDLEEGR) P LLBEALHRV LD EOHEESA
T, EHT 2EBTH, TOREEEMEE m T 5
EE, o m(X)iE, X 1 ONEEZ T LS L EZF
DERICHLTEY L TN “ER” 2, X D
BEPLEDEEFZ X ATOMNERL X LY L/
BWHTEASICHTI2ENE)ZERZL TL)HIT
X efRicgE) L Torne “BR” 2ET, FliE, 0=
(w3, 7=IDBE, m{TIHRITeTRELT7ST
HLEELTWRES, m{7y, v=hizvirv=
POREFRBLTCVIERLYERT. miZONEESL
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(o BEAFHRV2L0) LB LT, BrTls
BOWRERBERATESL, 2, HELZEERHCV
BEELN, O DEBERIERICBETH-TL 2 ED
v, BB, REMRBILCERL s — R0, BEEE
BRVLHES EAREWIZFLICR 5, ‘

LFOHREERE m PO LoEARMEEREN LT
(basic probability assignment, A F BPA) /7213 0 E
DHERE BT £ W4, BPA 53R T~ TH D5, 2
NEAPFRTLEREZLELIZC VDT, kKD 2DODFH
MR L2 By b,

W& (lower probability, degree of belief, degree of

credibility) ‘
Cr(X)=3(m(Y)|YCX)
K. (upper probability, degree of plausibility)
PIX)=S(m(Y)|YNX+¢, ¢ I3ZEL)

FERE Cr(X) 13K 2 RAFEOMEI X DHich b &
T BERNES, TEPIHX)IZFDELN X Oz
HoELLEEBERT, /2, TNHNEPIX)—Cr(X)
BEDEFXRICH 2L E2HET L7200 ER
DR L T 552 E (degree of ignorance), fESDHE
ECr(~X)3Z0MEr X RicZhwZ Lo T 23R/
B4 (degree of dubiety), KE PI(~X)iz%DfEH X
Wich s ok d 5ERHDO RO EA (degree  of
lack of belief, degree of lack of credibility) # %3,
NesERGRICETERLINDE S b,

(v

total helief 1
<——— degree of lack of ——>

credibility Pl (~X)
<— degree of —> | <—degree of —> | <— degree of —>

credibility ignorance dubiety
Cr (X) Pl (X)—Cr (X) Cr (~X)

<— degree of plausibility Pl (X) —>

B R, REER X 0BG

2-1-3 Dempster &8

» B ERICED BPA mlE, B2 ERIc TS
¢ BPA m2i3, ROATHRE L5 Dempster DAEANIC
LDEBHTE 5, :

mlD®m2(X)
=S(mI(Y) - m2(Z) | YNZ=X)/(1-])
L, J=S(ml(Y) - m2(Z2) | YNZ=4).

TR TRERNZ T 2 v, ZoABKEEIR, CF s
B 7 7 P4 BEOIBESHE & EERICRHBRE, &4
Az Y Lo, BEWNTH Y, BDIALRRLKE W,
F72, J DEPEGHFEDNREZRL T3,

2-1-4 BREORE
BFHEEAOD nEDOBEZRILEDL LT 5 &, D
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E&F 20 nFEMPL20, nd¥HLRBERE TN,
BPA m 2D LDIIHETH L, F 2T, IRDZ L #
L 72, :
BRI DIRE

Bz DEHD 515 5N 5 BPA (31 F189 (consonant)
THb. Thbb, ODEDBRLEFTES X 220 TY
1EDERD S Cr(X) & Cr(~X) »FEEc I ENE * 15
5223 %C, D, THDZEIFO R EDRRICHIEL T
LB LD, REHWTE 2T,

O NEBNVETEALS X, YV I22WT,

Cr(XUY)=Cr(Y)E72i2 Cr(~XUY)=Cr(Y).

W BPAIZ, 1EDEZR» LELMBTEESET
ROWTHOREZ2EZNIE—BICEF L2 06N T
WLDT, BRBEDRENT TIE, BPAZED L2 »
DMz EET I L,

WIMB e BEIiS, EE 2 LREDE S (degree  of
necessity), TE % WEEH:DE A (degree of possibil-
ity) b v,

2-2 PRTLOHBEE
2-2-1 EXBILiKh

HrDY AT LI, EHMEZFIUIXT 2 BIEOXOR
THEHEEL, BRI, ‘B EILER) 4 COREY
AT L, ANHOBEZICBWEPRTL 6 - 2 HIIE
ZEVB TN, [ 208id o8ty (R f % &)
PEICENETR] hEE, ZOWIEOWEIZET 5
BMMZ2FELT, HEEI2IZZOREBATH 5 HHEMH
Hir LB EEEANERE LT, #HHEEDD,

HRETROERN L RNABR 20k H ok s, Bik
B2,

OREINL & TOEMOR LT L CBEMERY A
DZ ) WEM»F UL ENE2RIRT 2, L LAMLERM
PR NEHRERT T 5,

v
| OEM#ER |=———

| @Q&h £ i TEBEER

Ok RHw | —m—m

= end

1 HRETEORMN
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QFHRREBHICTOEMERL CTRE*E 5, 7701,
ZZTHANT bR & R LEOHR 2 FoEE 2 KD
5 7210 AT % 5 (T EHFERLHERR)
Q7T —FE#Iz L) BPA#EHT 5,
@5 £ THOEED LK FE 5> Tz BPA QT2 L
NDeERT b, D& EHHEERELT, FlzIER3D
EI9BRTTTERCERTEITE .
QAR % RCRER 12 - T v 2 L HBi§ s
HRZHRT L, 25 TLTIEDICRE > T DBfEs &
DIRT,

QLD D>V TIKETT, DDV TIFE LIZTFDK
DEFT, SLEL CHEND,

No. A TEE b ..;
1. b S 0.90 1.00k 4]
2. 4 % 0.00 0.09 [

3. 472 0.00 0.01]

®3 RO ETY

2-2-2 FEDHEEE
EERE - L TE, IROL D2 H B,
Oy AT LD RBATZERICEZ 12 WAL &I, ER
AL L DI 2 B RERE,
QEEZ AN LMEELZ 22 LICRfT WA &, L
BIDERICRE 2888, (what if ##8)
@A ENZEE L, FEMICOVWTHFEN-EE®
WEFRRLC, FNTNOERMS LA IEGE L (8B
2TV D, HEWEEYENTEL kol 2R RTH#
R HERE, (how #EEE)
@EMOREIC L > TR EN2 2 L2 EES N 25
HO—8%RALC, TOEMEZRALCHEBZRTEH
FHEAEARERE. (why #8588
OB EM T R 5 M aitEas. (what #8E)
2-3 HM#xR L DS EH
2-3-1 1 1B¥ox
WBFEDRZEIZ L D, BPA 2D B DI MELT— %
B2 D nE—2 (BESZBRINTED, THHMH
1THEIERPoBBD1IDRIEETLZLENI V) »
Lullhofeds, FREBRMEE L TREETE5, 1E
DIFMTEEHEZ M CENT 2 2 LchEWHLFRE
LW T, BEREH S ERES T WD DHIC
AL, COMILICHRREEY 5222 8zl 72,
FORER, MET— 23, BROENE S bR,
BRI L THEZ522KD 2BENETEEINL 2
il o, BLER2ICEFNLDBIZ AT,
BEHEHRICBWT, Bz "7 k556281240,
FOGEHEIRGEE -3 ZOERER CEEFRTHL 2
ERRTIENTEL, 77 13, BUTRESHE
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T BHEEHIENE (H—E)

| 22172
/ ? | ﬁ
W LI ISR A
A (A~
O - #¥przly, O EicEM 1
A B ©. &3
X D ERMER, R iEmeg i
FA X (NEEH~T) ‘
O Hick, O kxw .
AHTALC 5 8| a
X NE N, 3R/ i

HFUZIEFLEL WS, BRRERADOTHEMEL*E2,
WHEDEN T T, EEI & OFREENENRZK
B, $bbR2DEFTNFKRMBEIZ LI BETTHS
B, RETTHERZEMBIRTOLEL H Y, RhofEL
TREM DB RENDEANTEEEZ T, 056 1F T
EDETLRWZ iz Lz, (2L, HEOBB LECE
RIZZWwoT, 1%ANATEET L, /72, HHERR
LNEET, ZORNFZEDMIZ1ILULTH B 0B
Hb,)ENWZ, K2 EZEUTREERE LIFATW S,
ZOBPTREMEE R R, AREMEE S icRETN
ELDNTHBEY, ZLNBELBNOLDTERN B, &
B, B (HIEB) L TRIES 2T AT, 2MELA»H
W Wy

®2 BRPFTREEAROB (E12%)

EHIEE @ &
B [Z2oshpz, hodip(heftad) 2EicaxsT
]

HE ¥l oo | o | a| x| s
B3 N 100 99 75 10 0
Vioowv 2 0 20 90 99 100

Ehb L 12 91 92 | 9 12
b % 49 | 50 51 1 50 49

2-3-2 F—IDE#HE DS FE

B EITN, FUCHT 2 EE»E S AT, BIE
TN 2BEORASRTL2ZLict ), BEHESLSO
DEBRICEUEEKEN L IR L T T Wi+
MEATIT 2 Z e TE 5, BUTEEENEL 2 Xy
TEEALZ LRI, O 770 4 BaoEsriEs &
AT L TED, ERICIE, HRETHEOESHED
Zeolc 'Y REEICL T, HRBEBIIICETHER
BEZENDHEFIZONWT, ZD7 7Y 4 WOELERZ AT
toTnd,
BPADEHFNRIZLITOEN TH s, 22T, @, ®
DFEIX, Prade 5NORFIZLH2LDHTH B,
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D774 £ENEHIE ‘

BEUTTREAEAE AT 0 T W BAEH O S UTT R M E 12 8
LfEe —HChin CTRAEZ LicT a2 &0k, Whe
HE*E2. B0 OBEBEBINRSTEDE, 2Ok
HILTTRRELS T W 5 TH Y, AfEEZ LICT 57201
WL (EEET2OTIE A TMZ BDIEELZRFT S
ZHTH 5, ‘

QO NFN o B ‘

BREA % TR OIS k> THEAT 2. Zok &z
TE L, BRHENRTRESINIZLDD, TS
OhERELZLDICE D, T EIIGT B A REEE
DI B TREMIED B VBB 725 2 VB - 7218, ZDF
DEEDIEOERT Z T TEILL Y BTICH 2 EHDFHDTE
SETEDAHEAIEEHEZ 5,25 LTE-2251%,
LUF T g & 04,

@ BPA &) ¢

WD LHIZBEbN L EESIIHL, ZDRDIELD
TR AN 2 AR L TEIN LT3, 2720,
R ORBOENESIZIIFOENOTREHEEZ ZED
$Th, £LTC, %ﬁﬂ*hﬁbﬂﬁw%A X0 %2 E
NBT3,

Dempster & MHE, LENEHIL, %ZIKE!’J 1321
EnRTERB AT S 5 2%, EARFERRLEARHEROENN
KD DEE, EORAHRIE ) L ToNEA(BRE
%, focal element) IAMIEBR L Thv, 2102,
BRER &2 UCE) LT N EBARREDME, BPA
DT —F &L TRBEL W, FOFIETHRZ BPARZN
LDRBMROEAERIIZNEIE S AV HFIER
AT )HHED RRND L TR,

2-4 EHRLER
2-4-1 HEEEFLOER

BHMoOASMES EMICFHET 2 2 S IFEEICHETH
5% BICRELEM TR CHBEICHER LB %23
TR IEF IC T, BRI E L 13 B A
EDXANBIZD L TH DY, BRBEESAM IS5 X
T LDRATTEMPRE T W E B 2 IR IcH 2
THEBETLIZ L TES, N0, BECEME
BR% "Rl X FHMET 5 & D 7, LA R
PTENE+HSTH 5,

BRI L B ERET ML, 2118 T~z & 5 i HIEE»
Hby, BHBERTHYSET IV iﬁiﬂiﬂﬁtr LDTEWN
DT, WEZEHL TS
2-4-2 T POE-— :

[ ZDEIZKICTEPATHETBEICRE - HE2E -
TAENITH] & BHlZ, BRPOFOERE L Tl
HEHVRWLOTIE v, BESNMLNWWE I vaThb
g )i CLE 9%, BEINTHIZT v
DN ENDZTOF IS NEEZ LD L
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Thd,

ZoOPID LS %, EEIC L > TERESDHEREL5E
DEL N B EMIZ, SEOTY P ur—iz ko TEHliT
= 3 BEHESY n FOR{(CiHCHE X 0, 1 G oo
HEED pi THDEE, HLERICE D CHABERI N
B LI ZDEBROFTFOERRIT —log(pi) THY, Lz
o TZnFEnLy Futr—, ¥4 b b ERELFHE
i —3(pi - log(pi) [i=1, =, m) TH2, LV KkEn=
Y reb—2EOo4%8% 52 5B, L) RKEWIFH
BEVERFETEEM, Thbbi ) LvEREV2 5,

HANTLL, WOBDT 7Y 4 BSEE~DE,
TUbLLEERDOA Ny y TEOME2LETUCT 5 L
ST U4 WMAEAKICY, HElOZY for—|iHE

CHTEBRNT, 0L hsERE 2EMLIY b o

E—ick o TR ¢ %,
2-4-3 Bl btoE-—

M mE 252 220 %5, ) DS Fie e
EELLLTLEwoThHY), EBEIC i%Q%%z&w
BRI E\Vv, 2D L) ZERICHL Tid, HEzoEH
%;0@(%@6;5K@E%m¢:tm;afﬁm?
X%, Thbb, pisPi<1k b PiLHWT

—3(pi « log(Pi)|i=1, =, n)

FEER ETHIZ L, CORTHEBEINLES, Kiz
By b —Eifis, pi, P52 HiZwhnir#E
2oNEP, BAERLZIIRNDLDER> T3,
MEREERSE R p, BAx0BEicBTs 7704 &
DAYy TS ui b T B LA,

pi=3(p (x) ui(x)/M(x) |xE®)

Pi=3(p(x) pui(x) |xEO) +Si+ (1—M7)

272L, M(x)=S(uilx)|i=1, -, #n),
Si==(p (x) | ui(x)>0),
Mi=max (i (x) |p (x) >0),

2-4-4 ERLERBIE

Hr DL 2T AT, FEMIZ, BE2Z L~ L
W T =Y RREELZETWE, 32 L VWDERIIZE
%, b S T U TRWICT HERM, 22 FL-Llo)
BHRIZEZE 2 2 P OBRWER], 2 2 V-2 E R i3 E
LR FOFECEM, 22 P3O RIIZEE 3 A b
DFEEICHEMTHL, 22T, @IEI 2L LT, E
ETHRDICMBBELRSHORE?ETLOT, Fzi3
H&EZ BT 2DICREM» > 2REZVLELTE LS f;
Bz a2t omnERME w2 %,

BRERFIRIE, DUTOBEYTH5,
OBADEMOBED A, L L 2 2+ V_WODEMH %
nE, ens 2 TERL, UToFIEZERT .,
@% D E D BPA m 5, R
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px)=m(X)/#(X) | X>x)

&, EPRHEREEREE p 2 KD D,
QEMEEICHIEY S 2 BEDBEBEDEM D & & i1d K-
TWBETHEM, BHEMO2EL 2o WEAIRE - T
WA IR VUH2UT DL THER, 2 OMoSEE
BoTnb a2 b\ NWIDETHERDLDIDIZD
T, By bo—25HET2, 2O, BZECHIE
T27 704 BAL, ERHENRERUTTREERES
ZR L TRLNLZEBILRO 7 72 4 B4, Z0ORE
DEEPIx) P HoMEaRBTHE L) ER
DAYy THEEROCTHEEZHL L DERHW 2,
@DrrBELULOTEN T b o —EZ R OEMY
hiu, 20 bERKVEZFRFFOEMEZERT 5, HE
BLUEDL DB WBAIZ, a2 L EWE
M2FENTRIFIUE, #ns 2RBICHENSE, £ TL
ME A UL Lol iul, BHEFZXFT 0
BB EMP eV T ik dd, TOBEIZED
B 2HATIEME2HE IO, B 203 L
T, o T e THEME2BERNS, TN TLHE
BLUEDL D ITNE, LITREMLERIIE > Ty
e EHIET 5,

2-5 EBR

H#R—2AEE-TABLIE, TNEF-TI AT A
FEPLTCADLIEHERTHY), FIETHNLDIE,
HBOELBE LSS - BELS R, BETHNDL DL, #
i & B MRIR DT L & B — A DOTERE 2 &K T (%)
ERF, BIUETEETH L, 272, ZT0H HLETHE
BELMAS, FoWEL, FEOZFHEEZ LI Wb aT
Hbo

A — 2 ERER & LT, "By () STy
2T LENER, CHUNEEREARRT Y R T AR EAT
o7z, By (ILER) & T oMBER IR RN ES T
BHoted, "HSEREIER TEISSCHEETH - 2,
ZOBETRETTHR~NS, L L, Mkl +ow 5
THhD &S BEIEL N, M T 4 2 OVERINE
NzZELd0, Bahhdh, MBBERITS LIV
oz,

“Bhip (WFLEE) 40" ETEBROERIIL TR T
Hbo “HUIMEREMER ICOVWTIL, AERERLT
i, FETSUETERZ2TL - Tk, B, "8
(MFIE) LT P AT A TIE, ERZC8@E W HIE
EH D,

TR . #EERIE T, ThFERTH - E,
F95% (IEL VEniRIc & 2 HEATIDEAE)
#190% (B FE 4 2 BIEATTDEE) .

#130% GEfE VAR L H B EBEATIDEE),

IR | BRI TER I - 25,

Ricoh Technical Report No.18, OCTOBER, 1988

100% (IE L WHIEIC & 2 EIBEATTDOBE)
100% (B hFZL L BAEANTOBE),
#50% GRS RVIAAL H 5 EEATDEE).
FEATHE
Dempster A5 1E 24 ) FEHIR LT,
B RHER 1 |24 ) PRI,
-5 EE
“HUNEERREAERRT ToOMBER Y, 84 (HILER)
LT CHNTHEETH > 7203, UTOERICL S,
@ “si (HIFR) L T" T, BHIIWILETH Y, B
HFEOGRPHDLDT, TNEHA -FEILZY, MEE
El Lo THERRRT I EICL -, BHEAZE
B EDTERD, “HNERLEHERK T, 12109
EREH 2 BEMROMB LI L5 ERTUEID - 72,
@ “H/NEREART 3AEIC, SRrEEH LM
BTHY), TNE2IDIATLORMBATRNK) 26
i2ix, HRE2 DT BLENH - 72,
@ “Biy (HII) L T” T, FEO—EEZEHL T
LB o728, “RUNSEREMR T, BEREgES
BELS20E»5, BHBEEICHKED? D L LEDFH ),
FNEEHT L 2O, TEIMGHEREL SHETLILNE
DH 72,
OEMRIFEMOMNEERL T, HHFEEONES H1F
BEFEHZI L L TWB LI THEY, FHUIZNY
AT LADEE L ERIBEMEIC & 2 ERERERE 20
FTLL BT, BRI ERICATL> TWAERMIZE
HH L BRERIENL DS -2, FDR2D, FHizi
B EED BEFD - 72,
PLEDREICIZ, BT B WA —IEDIEHHE S 1L
Twb, EOBREZHBRERTL, FEMROMELTLIC
SR T2 Z EIRIAFRETH Y, BEMTIE, —x%20%—
P VAT ADTERZ V) ZEEKEFMML T LW
ERBbND, 272, MORMBEBREHHEL 2HDY, Rk
PEBICRDETHD ),
HOBIEICDWTIE, HEB=T 4 ZOTRICE D &
v, HEHILENRTTHE, BEATE, M#EIrED
HThdbeHic—BE»H50T, BENFOERITL
Bwrni I ELevitn,
ABICIEBEESCEREVIAZPFTELNTHY), FiLirs
AT LBRAEVERELZETIRERRE 2 »72, BEE
PHETLZ L, HHMEHKICHEZ2 DT TEFNFTE
BEHZS & v BB IZWI L ewdy, DSERG &I
B nuhd T, FUTEEEE N FORINRK
BTHSHRTH b,
ETEEICEL T3, A EoXERick D E®R2ES
WENETHWBENIE, +9THEEn 5,
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2DDZF 20—} - AT AHFRL N, DS BEERIZ &
5 AERUERR Y, —IGEBTTRETH B 2 & 0% - 72,

A, SEOERR

CHUNSEREAERT AT AN ) hARRDERT
DIEX 2= « YATLTOFBEEXRS & &Lz, &
AT LDKES R T2~ - A2 T724 2 FEDa
— U & B HIRR DR AT RIS & 1\ 72 DS EE %,
DL AT LD—FELTHAETLZI LY 2\,

Eifa

AR E D HIZR72 ) FRLHE 2 THN L EHKREE
HOFTREHER, BWL Ty AT ADHEB~N— 2B %
it L THW B BE Y BT TR TR E, B
R AT 2MERICR N L THEW 2z L2 =7
) rmRproXLgEE, WITEX bz, v A
TERGIC T L TTEW 7280 ISP 5 2, $0Y 2 —rhdupise
FrIH451RF e E D EORE, EBRICH T L THHW 72 £ B 058
R EH A2 L E T,
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NEREEICLSAFENE

SRR ATA

Recognition of Japanese Sentences Spoken in Isolated Phrases

ZH W R

Tetsuya Muroi Junko Komatsu

® ]

MEBAL CRFEENTZBRFEONELBRTIIAT LEHBEL 2 AN ENES,
RERIRT, FEHBAL T Y~ =y T 7200 b, XEROTEZELT L %
CEMERRSI AR S L5, RIS, SHEMEERT, XEMOIRZITREBMR S o SCEBEET
ERGEL, BAGEELTELWXEAHNT 2L )L > T3,

NERHRFEREOLE R FHMESL E LT, RRREREST LW, CEHRHES3.0% 2B,

ABSTRACT
A system which recognizes Japanese sentences, spoken in isolated phrases {Bunset-
su) has been developed. In a hypotheses generator, isolated phrases are input and CV
(Consonant-Vowel) templates are pattern-matched and Bunsetsu candidates which
satisfy inner Bunsetsu form are generated. In a linguistic verifier, Bunsetsu candidates
are verified using linguistic knowledge such as case grammer etc., then an appropriate

sentence is obtained. This system was evaluated using elementary school level

Japanese sentences, and an 83.0% Bunsetsu recognition rate was obtained.

1. (LIS

BERICED, AML» oBB~0EELESmERTE
7%n,%@ﬁWt&& ik, ABicE-»CHEHEND
TWLDTHDLZENEE L v, ZDsd, XEE2AN
THEEE, BERMEEILD FH (XTI HIE)
RHEL FOMBRERFE TR, REBUOEWERT
FERBMTE 2RI ERI NG,

AARBNICEICBWT, XE, ERO49nHIz
ToTEY, XEZ X Eﬁ]ofy“*l,f%) EN RN
E%&%ﬁti&%&w ZIT, LEITLICHEFEN
tBﬁﬁ@iﬁ%ﬂﬁfé/x7A0%£%B%Lto

EREFORRL, OFLEOEFH»THEEIC LS,
QFAT, HD VBT IFORELZII(EE ¥ —
VHERT 5, Cc&“mf_ﬁiﬁaf PEDELNLDICE -
Tnd, T8, EfREHEODEMTIE, FENLLE

* hRIERT FEHRI LV b= AR LY —
Information Processing & Electronics Research Center,
Reseach & Development Center
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P TR TS RBEEIELNT, UERERLENE
ENZTHMEELFAAL T, FENCAINT RS R
ZEFARERIZE 5T b,

T, XEINDIHEIZDWTIL, fEd & G & 258
BT A hErEA - TERAL, BAREELTH
Oz&wmﬂﬂam%Té LT & ) CEREEE M bk
Bl oiz, 507, MBTENFE? A TCEER
Fr b BAFEE L TEL WX 2R T 2 SEHGEH % 1
MTbzeicd->T, XERDLENETEIF = v 7L
ENTVWHRORFR) L E0BEBELRA T,

AJTENIERIE, 27T, FEIGHHTLCP 47 2 +
T LDERFNZERI D, REFEKEBTIL, %ﬁéﬁ
Ty —r=oF o7 (FWMARYy T4 > 7)), BER
Ry T4 7, XEMEHETIER DN TR Tf;bn,
XEIWN O E % W7z L2 AREE (CCEMERSI) H Safit
W~Eo b, SHEFRIEE T, RZTRERLZ D
XEEOBRD b XA ERYI gAMYL F v 7L, A

39



R 5 A= BER
‘ ‘ Control £
SCH AL &5 LPC 5 7 SRRy || OCH ; —a— | B
N TR FAN L (| ARy TAVTH| (AR T4V T8 HERGER By Il XE
; Domain£4x

Domain

BI1 EHEFFERES AT LAOEK

FEEE L TCELWXEAHNITE L Ich -T2,

3. (RBIAERE |

-1 BEHARyTF47%

BARBOXCEZ TN TUREXF TRIATELZ &5
bb»ad ki, SHOMARICI-TEHATLZ &
THETH D, X, BEEIOBELIEFEEE ST, 7
T, B Oy -y S OBAREHE L,

FH AR Y T4 > 7 DT NI Y X4, HE3EEH DPY
RRELZ, 2OTATY X4, ANTv— AR
L THEFT L2, L2VEEEID T W E W) B
»H5b,

BHIARY T4 72Tk THAINIERIE, &
o774 A (X2) LEEINE LT, [FEFind, AN
BEEDI 7V —L2REELTAR Y T4 2 7 ENT2H
D, BEBEBEE ARy T4y THEBE7Vv—0 0] #
GTHOnE i ERDVTRDELDTH b,

TLv—s&S (FE O RAEE HB7V—2L) Power

ERRER I B P B mi/
U (x 19 1 U 1. ~ m

/gi/

/ka/

/ra/

/mo/

3-2 WERAKRyT1I%

SED VAT A TIE, HIEETHRE, IBFES05E # &%k
LTwa, LarL, BREEEL T, EHERRERL
ERZ2 2080 EERAE 2 VEET I 0E»H Y,
S T2 REHR & B ek L 72,

TERHEARY 74 ¥ TEH TR, BEROLTHISS2
BHE, FEHT7TAARANELT, BHNREELF <
v I LA L RE#ITR Y, BRI T4 2 (M3) %
WY 5, WERT T4 A3, BEZ7T4 2L F-72¢
FED LN TH B,

Tv—oES (BER BAEE BK7L-—2)

2 (s 192 1 (& 1.9 1)
13 Gz 193 1) (A 1.93 1)
“ (A 19 1 Gz 192 1

2 (e 210 1) (& .
23 (o 2,09 11) (A& 2.19 1)
24 (ic 2,08 11) (&HZE 2.

39 (»  1.63 29) (= 1.77 29)
40  (» 1.64 29) (72 1.72 29)
41 (#  1.66 29) (%2 1.72 29)

2.00 41) (i 2.05 43)

52 (A%

53 (#5H 1.91 29) (& 2.01 42)
54 (5 1.91 29) (5  1.98 42)
8 (% 1.54 63) (% 1.81 56)
79 (% 1.52 63) (& 1.82 56)
80 (% 1.51 63) (% 1.86 56)

B3 FERZT1 206 FErsd)

3-3 XEMEESIERE

LEIN DR, REFER) 2 oL HEER I L
== b TRAINTHSE, &8, B, BgEc
DT, —WERWT, TRFNBHLDRFTTH S &
EFELIZ, ZHDLE, I~ — FHUIT1ITL, 1
DN/ —FIZABT— 7 DEIT T8 8z e » 72,
ZDF— L=y ETHERT T4 2 288 L T
BREFN A ERL, R TIECHEN(X4), SERIFL~
%5,

Ricoh Technical Report No.18, OCTOBER, 1988




AT
. Frn b Eirbd A B3 5T R IS
P

AEpbE 93 Exbd 95 1 HAS 93 | HFo-C 100 | EHxlL7 94
e AHrby o 92 ) ExbE 94 L Hbld 92 0 BFoz 98 1 LIlm 93
i Brbid 92 0 Es4sT 93 0 B2 92 | HFonn 9T i E
7 HEoebLTY 92 | AErbTL 93 1 EAS 91 | H£Fo-TL 96 |
7 : B bl 91 | : v
4 Er bz 91 | |
2 Cmpoa ol | 51%&@@1:7

DR 91 ;

. o R
SEEMRALEN O B8, Z 5 DOCEMERETI A 6 Bl & 5-1 EFEEH
E 2 LN b (LHF) 2KDBHZ L TH 5, FHESCIE, ANFRPEFREOCEY 2EIE L 22

LAY, ZITEZLNLETOXEFITDOWTX
EH, BWREILEASMEEFEANLOTR, HATOEYE
FHNCEMLTLFEH, £2TC, AVATLTIER2T
DEVCEFERD 5, &2 DR, BHRNE D%
RN, XOBMEE OPALHEIC, HEORIEEITE )
Trik o, MEMICBEREERTLIAREE ST
Wb, F 2, IEEOSCEMER ONEAI D IEE IT{E WA,
EfOLELE T T 4 ADHIZEFN TR WEET
LHMEAETR3E2Z NI JICERL,

FEROL D HERLMELERT LI, KVAT

LTEERETVEAVWTN S, BRET VLI, 2 i ) TR
EIPEIND7—7 =) TRBL T, FEx DML HREIR 130h 72 0 OLERR 4.62 3 6
PIERTEE L b MEE R T CHERET VD 130872 ) DRt 2.30 1 5
—HTH 5, 13t 72 ) DE 5.30 2 9

SEEMGEERIZ, Domain 24K & Control £2RD 2 DD
B &, HROBRICHIGT % v D5 Domain 5157
5 & Control ZIFIRE, B & UOHEREDOERY YA 7
R BT 2 T, BRI T 59,

Domain Mz 1213, I E VW CoCERME O
BlfR %2 RO 2 MiESe U E#E O RBN e D% 05
FROTIMBELEDH Y, HrOELT 55FHNR
% Domain 2ICEZRAA TV, £L T, wHEYIC
Domain EMIcLTHEFRRKHEZ 7 3—FT X2 EKbT
R EEAIN A TENERIERHE L, UEHE#K

HOBH 2 BT, 210 (97XHR) » bk b, 1L
flise D EBHEZREZ TR T,
Z DFHEisCE, 7 v — 4 FE#10ms 145k LPC 7 7°
Z b T acERE N, REAERSPICATE NS,
EEER Y — 3, FEROEE L E—0BUFESE
dZDEFE Y- N TE D, 7u—XFLR
HERERDERE S — 25T 3,

R1 FHESCH LHERER

5-2 REHERBOHN

EMERIE, 1 DOXEIcOWT, X2 TIEIC20ALE
THEHIEN, SERAET~ELNDE, ZDLED, L
EEMTIOREEL FK 2 TR T,

£ XEHERIIOBE

THn, JEAE BHRHEE O
—7, Control 4IFIRIC I3, B4 2 MR ELIRNL ! 67.8

PEErREL DEEL 20 T 28MmIES, MEf ~3 8.1

DEFEATERTR2L02HRL DT HBIEL &7 ~5 90.5

HY, MEFREOREICIE L TER DL T B Hl ~10 95.4 |

% Control 2iRICEEIAA TW <, TP L 7 I Control ~20 96.9 !

BREFHIT-ZEICET, b2 L8BITL, XN L{g;ﬁ% 3.1

e 2B L CH L MR A ALY 5 & ) LEE 23 ¥ D
ZENTE D,

Ricoh Technical Report No.18, OCTOBER, 1988

41



AT B NI SCER DR Q0LLT) & % B8y
IZ5—DIFEALER, DP=v F v 7 oEREHIE (1/
2~ 2)NEHERZ T, FEHIrEL{MEL VLI
WRERTH - 72,

5-3 SRRSO EAN

B ERMRELAE O SCETRR AR I, MRRERT & D 915%m L,
VRT LT ORMR e SCETRRRRER Y, FH83.0% &
%o lee Fiz, EMCEIXEHFEHNICEIN TV in
S 2BAETH3M.5BIZOWTIEAHES 2 IEL  H5H
L, Mol BsZ L TER,

XEITREINLEF2RBRT 2 EREFAR AT
LERREEL 72, AL AT A%, Eio, REHAERLESE
RRELED & 22 5 B - T 5o ARBRAERER T I, $R5RER: DP
FHWTEHBN T NS — oy T2 7 2174 - 1244,
TRFER AR Y T4 > 72T %\, Bk, SCEMRWY %
EEL, BT 5. SEREERTIE, ZOCEMERT %
2T, BIRET VR AT, CERMHE OG-,
L SN EBRNT S,

42

INERRRENTE 2 FHic E LT, 7 v —X PR

EREE DEMEBREAT v, CHIFZEMESS. 0% 215372,
Gkl B OBESERELCERRICIMISNS L
AT LAERRT 2 &L iz, 5 ERHFEOM LR
BT TFETH S, BREIZIE, OFENHiEE
EVFRICAT L 26 L ) Ry —v=wF > /RE @
LR Z A7 OB DL ) BELMBOERE, %
ZOWTHRE 22 2 TFETH 2,

5% X
1) H 5% (D), J67-D (10), 1984, p.1242
2) H. Penny Nii : The AI Magazine, Summer, 1986, p.38

3) H. Penny Nii : The Al Magazine, August, 1986, p.82

4) Barbara Hayes-Roth : Artifitial Inteligence 26, 1985, p.
251

5) UUT [ SAEAD 72D BARRESA— AR — (KR ERIE,
1974)

Ricoh Technical Report No.18, OCTOBER, 1988




BERIFRI/\FA—5—CT

Acoustical Nonlinear-parameter Computed Tomography

Il T

Yoshikatsu Nakagawa

Kl IEF*

Masahide Yoneyama

®

=
=]

EEHERZHOSH CHEEINTETWRIERE T X — 5 nBUEILERRET 5,
AFEL, ERDBFHR CT DFEHE 2RI T A—F N ET T 74 ITIBAL T3 728,
MR NT A — I HHEN AL LT, BESHELTESMEFBLIELTREEEZ S
Nb, BRLTIE, FERB A= 2T T 74 DFEBIZOWTHENRSZ 2 &4, M E
77 LEENERERERELRL, FLAFEOMBESIC W TRIT 2,

ABSTRACT
A technique for imaging the acoustical nonlinear parameter is proposed. This

nonlinear parameter is potentially significant in ultrasonic medical diagnosis. Since

this technique is based on conventional ultrasonic computed tomography, not only a

nonlinear-parameter image but an attenuation image and a sound-speed image can be

reconstructed by this technique. We show experimental results and discuss quality of

this imaging technique.
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ABSTRACT :

A digital transmission system combining NIPCM (Nearly Instantaneous
Compandingr Pulse Code Modulation) with DPCM (Differential Pulse Code Modulation)
is proposed in this paper. In this method, the transmission bits are modified, which
are obtained by differential companding, in order to minimize the difference between
original data and decoded compressed data at every sampling point. A computer
simulation shows that the segmental SNR of this method is higher than that of the
corresponding ADPCMT{ bit rate. And that , we have built a prototype voice encode and

decode circuit board.
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ABSTRACT
A new system which enables a varifocal lens to be used as easily as zoom lenses has

been developed by processing various information the lens obtains with a mi-

crocomputer unit and controlling the driving systems of the lens.

The system has two functions. One is to output the distance between camera and

subject while processing the information on the positions of the lenses by mi-

crocomputer. The other one is to control the position of the lens group to keep the

image formation position constant.
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A Kana-to-Kanji Conversion Module Having User-defined Man-machine Interface

W AT
Noriyuki Shiota
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ABSTRACT
A Kana-to-Kanji conversion module has been developed, which interprets the state
transition table in which the man-machine interface is described by a Lisp-like inter-

face descriptive language. The module permits a user to define the man-machine

interface of Kana-to-Kanji conversion and supports to evaluate its usability.
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Survey of Texture Mapping Methods
A8 ST I ERE*

Kouichi Konno Masaaki Kagawa
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ABSTRACT

Texture mapping is a method which makes a computer synthetic image more
realistic. Texture mapping allows the representation of any pattern, including bumps,
onto the surface of an object.

There are two mapping methods.” One is surface mapping and the other is solid
texturing. Surface mapping maps some texture pattern onto any surface of an object.
Some attributes of a texture includes color, normal vector and some shading par-
ameters. The problem with surface mapping lies in the mapping to curved surfaces.
Distortion of the texture pattern occurs on curved surfaces and also there are problems
with the continuity of the mapping. To overcome these problems, solid texturing was
proposed.

Solid texturing maps the texture pattern not only according to the surface but also
to the inner space of the object. This method handles curved surfaces accurately, but
the range of patterns is bound by the number of texture definition functions prepared.

We have implemented some mapping methods in the solid modeler DESIGNBASE,
and found them useful in increasing the realism of displayed images.
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ABSTRACT
We have developed an electric circuit entry sysfem for a graphic workstation. This
system is an interactive CAD system which enables a user quickly to get a response.
Information of the electronics parts data base is obtained immediately through a
computer network system.
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ABSTRACT
The study deals with development of a computer system to unify mold die design
processes and manufacturing processes by utilizing a local area network (LAN)‘ .The
system is composed of several subsystems, which are linked with LAN and commonly
use product data generated by UNIX-based CAD/CAM system. The subsystems,
running on workstations, can produce data necessary for manufacturing activities. The
system is proved to have the potential of offering the environment and application

fundamentals to construct computer integrated manufacturing systems (CIM) ..
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ABSTRACT
Optical disks have attracted wide attention for their high cost performance storage,
enormous capacity and extremely low bit cost. This paper presents an optical disk
application system handling coded data, and describes four implementation methods to
use write once optical disks in UNIX environment. In addition, the fast access method

of optical disks is discussed. This method, ultimately, can reduce access time by two

to ten times using a pre-fetch method.
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G-BASEDNFSHIG

Adapting G-BASE for NFS
TR OBERT BUR BET

Akio Hiraoka  Atsushi lizawa
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~N 5,

| - ABSTRACT

A simple distributed database environment is realized by adapting G-BASE

(database management system) to Network File System (NFS).
We evaluated access performance for the environment where multiple databases are
distributed among a few computers.
The results show that the above environment has a high enough performance for
practical use, When data with frequent updates are placed on a local host and shared
data are on the server machine.
We introduce NFS and G-BASE, and describe G-BASE’s enhancements on data
definition facility, concurrency control and data representation required for the

adaptation of G-BASE to NFS.
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NEW CONCEPThA4Z
Va—"imIRAI,

New Concept Camera RICOH "MIRAI

A EiR* Hroo

Keiji Enomoto Susumu Iguchi

B RiET I AT

Tokio Ishino Yoshihisa Minakawa

= 51
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1) ") 7x—ANBEFHEL—21>X

2) KERPETLRBLT7TFATS

3) &HREER LCD DA

) Tur bRy TTYTHER7Ivva

ABSTRACT
Ricoh MIRALI has been developed as the "Next Generation Camera” with the ad-
vantages of both an SLR and a compact camera, which has the following features.
1. Built-in zoom lens and electronic flash, designed for carrying comfort and easy
operation.
2. High powered zoom lens of 35~135mm zooming range. (about 4 times)
3. TTL Auto Focus System developed by Ricoh.
New technology incorporating power-zoom, easy operation and carrying com-
fort.
1) Electronically controlled variable focal zoom lens.
2) TTL finder with a tilted optical system.
3) Multi-function LCD display.
4) Unique Front-Pop-Up electronic flash system.

. BRCBH

* EEEEM R |
— = 22X z A > A S
Photo-Products Design Department, Photo-Products Division Ry 7744712, REBENICE - EBOZHRY >

¥ BEAEE TETFFAL by F— A2 5 H, K& S EWHTEIMPUPHRA T 5,
Industrial Designing Center, Corporate Planning Office ZHIZXTL T, a7 by 2503, AN TER D
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IMAGIO 320/320F

KH @& R IE=sF
Kiyotaka Ohta Masayuki Hayashi

Junji Kurokawa

®

A =2 F3200%, BIRREHEST 7 7 > 2

) EnBEEAbL & TR

=
=]

L2 TY 2

WATTNL 2y P ATATHY, ROBLEEL2EL TWw5

1) ~—2—fRE

L BMEER, RIHECAHARE, HIKE, 35 ICHIEBIIAREFD

REBEEE Vo TV INEEDA T ) vy MRRER ML T B
2) EEF400dpi & EBRET, BELED -7 — > 264EHTHI,
3) Ty oy EoEstl, BT 7 7 ANY AT D ARIEA~OES ES,

ABSTRACT
The IMAGIO 320 is a highly versatile image processing system which incorporates

an advanced digital intelligence system. The major features are ,

1) The system has intelligent functions which are unique for digital technology

such as designated area image processing by a marker, positive/negative

reverse, outline and directional magnification.

2) The system has 400 d.p.i. resolution and can reproduce original photos, by up to

64 halftone gradation.

3) The system has the capability of being incorporated with a digital input device

such as facsimile or electrical filing system.
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HWS-1000

Handheld Computer HWS-1000

T Bg* ¥ FE—
Akira Yamashita Youichi Maki
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ABSTRACT

The HWS-1000 is a light-weight, compact, high performance, handheld computer.

The machine has the following features:
1) A 16-bit microprocessor for optimized for super-performance.
2) A standard memory capacity of up to 512 kilobytes(KB).
3) A large(160x100dot), backlit, liquid-crystal display (LCD) .

4) An optional 256KB memory card.
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The Image Based Machining System
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' Akihiro Nakayama
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ABSTRACT

The Image Based Machining System is a NC Data Generating System which
features improved function and automation bases on an original method of generating
CL Data, employing Image Processing Technique.

It incorporates the following unique features.

1) Original image is inputted by image scanner, and drawings can easily be inputted
with its mould by presentation language of drawing (called TPL).

2) Data for various areas and contours can be generated by Original Generation
Method of CL Data and Vector Conversion Technique which define a cutting area

by detecting picture element.

3) Cutting data can be drawn up for flat, slope, cylinder, slant cylinder and sphere

surfaces.

4) It can be interlocked with various kinds of NC machines using Post Processor and
input/output interface of high adjustability.
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