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% Combinatorial Algorithms Using Boolean
Processing

Ichiro Semba (Ibaraki University)
Shuzo Yajima (Kyoto University)

The backtracking technique has been used to
solve various problems of generating all com-
binatorial objects. A feature of this technique is that
the conditions attached to the problem and the
search for solutions are closely related. Thus, in
order to obtain all solutions efficiently, it is neces-
sary to discover suitable data structures for each
problem.

In this paper, we propose a new general technique
for solving combinatorial problems by describing
the conditions and searching for solutions separate-
ly.

First, we describe the conditions attached to the
problem by using Boolean functions. Next, we con-
struct a Binary Decision Diagram (BDD), represent-
ing Boolean functions by using an efficient BDD
manipulator. Finally, we traverse the BDD and
obtain all the solutions.

By applying this technique to many combinatorial
problems, we have discovered that the conditions
attached to a problem can be briefly described by
Boolean functions, and that all the solutions can be
obtained efficiently.

% Parameter Estimation in the Extreme-
Value Distributions, Using the Continua-
tion Method

Hideo Hirose (Takaoka Electric Mfg. Co. Ltd.)
An efficient and stable maximum likelihood param-
eter estimation scheme is introduced for the three
kinds of extreme-value distribution (Weibull, Gum-
bel, and Fréchet) using the generalized extreme-
value distribution and the continuation method. As
the proposed algorithm can almost always obtain
the existing local maximum likelihood estimates

A H Sep. 1994

automatically, it is of considerable practical value.
This paper focuses on the Weibull distribution
parameter estimation and shows that it is better to
use the generalized extreme-value distribution than
the Weibull distribution itself, and that the continua-
tion method is more efficient than the grid search
method in searching for parameters globally. The
paper also shows that when there are no finite local
maximum likelihood estimates in the Weibull distri-
bution, it is probable that there are finite local
maximum likelihood estimates in the Fréchet distri-
bution, and vice versa. Only complete data sets are
considered in this paper, but the algorithm can
easily be applied to censored data.
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% Efficient Direct ID/LP Parsing with
Generalized Discrimination Networks and
Hasse Diagram

Surapant Meknavin (National

Electronics and Computer Technology Center)
Manabu Okumura (Japan

Advanced Institute of Science and Technology)
Hozumi Tanaka (Tokyo Institute of Technology)
We present a new parsing method using ID/LP
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rules directly without transforming them to context
-free grammar rules. The method regards parsing
as traversal of the generalized discrimination net-
works and represents the parsing states as nodes in
the networks. This can yield more compact repre-
sentation of the parser’s state sets compared with
previous methods and hence more wasteful compu-
tations can be avoided. We also optimize LP rules
checking so that it can be checked efficiently. Our
parsing strategy is a variant of the chart method
which is customized to match ID/LP rules. Using
this strategy, a large amount of overhead in process-
ing can be omitted. Comparisons of our method with
other related works are also described.
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% Texture Approach to Dynamic Contour
Following

Roman Durikovic, Kazufumi Kaneda,
Hideo Yamashita (Hiroshima University)
This paper proposes a method for following the
contours of an object in an image with a roughly
estimated initial contour. The method is based on
active contour model which converges the initial
contour close to the objects boundary. In general,
active contour models are suitable for applications
of medical imaging such as extracting contours
from images taken by using computed tomography
(CT) and magnetic resonance images (MRI). We
have found the proposed active contour model very
useful in the area of anatomy, where the shape of a
mouse embryo organ has to be reconstructed from a
set of contours extracted from microscopic images.
A texture representation of an image and texture
energies in active contour models are utilized, some-
thing which is presented for the first time in this
paper. The proposed method makes it possible to
establish the shape of an object even when complex
texture exists in or near the target object.
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% Optimizing Composite Neural Networks
for Very Hard Classification Problems

Shigeo Abe (Hitachi, Ltd.)

Ming-Shong Lan

(Rockwell International Corporation)

Jun Motoike (Hitachi, Ltd.)

In this paper, we discuss how to determine the
convergence of training and the generalization
capability of single neural networks, and how to
improve recognition rates by using composite neu-
ral networks for very hard classification problems.
First, the input region of each class is approximated
by hyperboxes, which are recursively defined by
resolving overlaps between classes. The level of

z
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recursion between two classes indicates the
difficulty of separating them. Using the level of
recursion for training data, we can determine which
classes are difficult to separate and then using that
for test data, we can check the generalization abil-
ity. Next, using the level of recursion, we group into
the same superclass the classes that are difficult to
separate. The first-level neural network in the com-
posite neural network classifies the input data into a
superclass, and the second-level neural networks
separate the input data into classes. We apply our
method to blood cell classification, which is known
to be a very hard problem. The results show that
our method requires less time than that required for
training a conventional network, and has the addi-
tional advantage of improved recognition rates.
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% Recursive Types in a Calculus of Objects

Vasco Thudichum Vasconcelos (Keio University)

We introduce a name-passing calculus featuring
objects as guarded labelled-sums, each summand
representing a method, and asynchronous labelled
messages selecting a branch in the sum. A decidable
type assignment system allows to statically verify
whether all possible communications in a given
program are secure, in the precies sense that no
object will ever receive a message for which it does
not have an appropriate method. Then we present a
recursive type system based on that of Cardone and
Coppo for the A-calculus, and of Vasconcelos and
Honda for the polyadic w-calculus. The new system
extends the class of typable terms while preserving
basic syntactical properties of the simple type sys-
tem, including subject-reduction and existence and
computability of principal typings.

Y CR—ANDATx/ MEAISEICHIT3H
O XA VBRI D5aHE

ZH  f, dul XE, INFFEMN
(A7 A « E—« A (K))
B, CH+H2R3 U0 T 28R B L2y Da 2N
ANVEROA 7Y 27 MEREREBIBVT, Z77AD
HFEERIC L bR > (5 ERBI SN REEHOEa >~
WNAND, Tar s ARFEHELEOKE ZHEEE 5>
Twb, TR 7urs 7 rAEFESEREALEEEE 2L
PHRWC, MEBOCR—ADF 7Y 7 MEASEE
COB 2BF L7208, FOEVWEY 27 )T 4 2 b DS
BRI L > THa v VB R ERETE 2 2 %
~UL7, ¥/, A¥—Dbea ¥4 )V (smart
recompilation) EFEIENZ2HEEZ CRX—RADA TP
=7 MERSERATDOY 7y « V- ELTE
BHL, Bav M VvORRHEIFT 2 2 L cikIhL:.
AR—h e aNANER, TOTTLDANY T —T
FTANCEEND >, FOEEONE 2B,
HEZFEEORE7 7ANVDAEIN L THI V{4 Ve
fTR5bDTH3., Av—h « T4 VITSPNFZ
DCOBDY —nt LTERLED, CH+HizL T
b, REBICHEREO 70774067 —F RINELTE
DOBEEEZFN, COB DBE L BT,



Vol. 35 No. 9 B &

% Fortran v/ n057—470—-0BIZHIT2F
—90—HS51M€¥—a Fx

HH OBAIE, mTH #E, BF i, TFE 19
(RFEHEA)
KWWY T, V=7, 37 v—F>, HERTay 2
FEOHNESY R 7%, ETHIC 0Ly HIZA T Ya
=) 7 LAFMERIT 705 —5 7o —[IE
BFE, 70— 74¥—Ya VvFEPBRET S,
R2UTF—F 70— MBEDISCIRAIDILAF Iy
ZRATYa—=Y) 7 BT%dFRTIE, HEEY R
HTHESINZEE R ERRIE ATV ICKEEL, H

RESAZBOT -5 B2 HEORIEAET) 2401
TIThbEONB—RATH -7, LorL, ZDLI5%
HRTEEFAETY BN LT —FEELF — Ay R

PREL DB WSS, ZOMESYERE
L, FXTiE, ETHCE—70xy iy 4
SNBHRES A 7ETOT— 2%, ua—Hh X
EVENLCITRIZEICEY, HEXAEY 241U
T ERA =Ny FEBRT AT u—h 54
Y=V a v FHEERET S, AFETE, 207F—%
O—A 74X =y a v BB — T IES TTRS 1
DIHTCRET N —TEEDEFELAW S,
T, VW—TEBESEFRLE, V—TRICELET 2

57 — S KER BT 32 £ 512, EL— 5SS
LTHEITB2FETH S, BEFEEZAVEa 81
i, v F 7 aryv A5 A OSCAR FT°A4 > 7
DAY PENTBY, BT XV r—varFurss

LI & B OSCAR _ECTOMREFHE DR &, ALERRE

HiDS 15%~20% FEEEME N5 Z L BT I e,

% GN /Ny 2 afEBHR E € DFHE

REFEH, EE/Il F GEEA®R)
REEEERBR T — IR A REETHY,
BB AR TR ZOUBERBEL 2570, i
F, DEOREAHEEMESTRE LT, EENRY
V—ya ey YaRERERWTEWREDEY S
BB 7 SRS WHEIL, K7 SR IBIESHE
BAHEZTI Ny V2 G ARBREIRTH S,
vy afEEARE, Vr—varsFREL0ENC
REVFEERRDFI R P —FESHR LB LT,
ZOMEI R NIV, LHLERHS, 2X bL—
THREFROAHIT X BT - HFHFEDRD IC L S
T—EBTHI2DIZNL, Ny ¥alEshRTl, Ny
VaBBIC LA DEBRD IS A DY 4 X EFHIT 2
ZEIEEL W,
R TIE, ERBOBEEE D LB/ NEED Y
V= a YL TRAR M —7FEEAR8 Ny &
2EEGHRE OB BEWT &, BEEEMNED X b

-
[

877

mo H

DEFEAEBARIIANTHEDSTWS Z LIZEH
L, ETRICA R PV — AR E Grace Ny ¥ a
BEHRDOZ o5 A I X b D/ WK %R
$5GN /My v EEARERET 3. X/HRTE,
T—F DGR ICE Y 75 Ay BFEBICINE 3
$5XHFCHETERVESICY, ETE» OB
127 7 AF LU THRBRHECZ>OAR» o> A2
A FD/NEHDEFEHAT B7:9, FERD Grace /N v
VafEBGARRNA TV v By v a BEHR LK
L, SVEVWEESEHRENS, 2E) OHTEOK
FEIV—yar iAW, Zipf-like BESFH 2 HW T
AEVIZNE S5\ T 25 HEFT 28841 B LIRS
FHEZ T, GN Ny v 2 EEHROBEREEH S
PIZLTz, £70,GN Ny Y a S ARII Ny 7 7 &8
PEBOTHEHETHY, BESHINTVwIEIN, 7Y v
ANy Y2 EEAR B L TRENESTHL L
SHEEET 3.

Y% AhFERI)L—> 3 vicnd 2 #SRE/™W
EHhEORBILT VT X L& *OSFE

P Ee, & @ GRERKE)
ANFEYV—yaFVEFVIFZYILV—YaFLE
TNVOIGRE UTRES R, IO EMEEERRE>T
— I RXETLIENTRETH S, KB/ TR, Ah
FHRHYV LV —Y a3 F VT — I R— AT 2 S EEN
WEDLEORELTNTY XL RZEERL, 20BN
OFHEEIT2 S, K7 VTV XA, ARFEY L —
YariiNT AEEEEOETH A ANTFHES
HALD 2 BEOEERZNREL, IhsDEEDLS
BRBEBOEOR N T 2 AEEHAAEK 2 H L+
5. OEEHFEBIAEKIZ, HIBOREDOTTE
EEFEREAEARD S b TR/INIZA DO D LR S,
iz, YIav—varERIZLY ERORELRE
WAL L2 WIRRBLTF CORT VI Y X L DERME %1
Y5, EBERCINZE, 7TV XAk
KRBT C b EEFRAMEARD 5 b &I Z b
DIER, H2WIFHK/NT X MGEWED R~ OLE
RKEEHT D, £/, K7 VT XLADSEHE T 2 4LHE
Rz, —BROBBAEREEDOHTTHEIZX DL D
THEIEDBHLNER ST,

Sep. 1994

% Minimum One-Shot State Assignment for
Asynchronous Sequential Machines Using
BDD

Yong-Jin Kwon, Shuzo Yajima (Kyoto University)

We propose a new method of the one-shot state
assignment for asynchronous sequential circuits, in
which propositional calculus, or Boolean algebra is
adopted. Exact minimum solutions of the one-shot
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state assignment are obtained by our method for the
first time. In order to handle huge propositional
formulas, the shared binary decision diagrams
(SBDD’s) are used as an internal representation of
the formulas. Several solving methods are also
proposed reduce the size of SBDD’s : applying of
coded Boolean variables, 2SAT and filtering func-
tions. Although we succeeded now only in the one-
shot state assignment for small problems, having
new machines capable of handling larger SBDD’s
much bigger problems could be solved with this
approach. Moreover, we propose a heuristic algor-
ithm for solving big and practical problems which
are regarded as being beyond the ability of the
current SBDD package. Experimental results show
that our-methods are effective to obtain minimum
solutions at significantly reduced computation cost.
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(SC 2/WG 3)

11579-1
(SC 6/WG 6)

11576
(SC11)

Coded graphic character set for text communi-
cation — Latin alphabet (2nd edition) 42pp.
(1994-06-15)

Private integrated services network (PISN) —
Part 1: Reference configuration for PISN Ex-
changes (PINX) 9pp.

Procedure for the registration of algorithms
for the lossless compression of data Spp.

(UL 2 4 1994-06-15)

B JTC 1 B3RO DIS/DTR (ERSAHERBIR) (RZHIRR)
8802-3/DAM 17 LANs/MANs — Part 3: CSMA/CD access method

(SC 6/WG 3)

14360
(SC 18/WG 4)

14361
(SC 18/WG 4)

14362
(SC 18/WG 4)

14363
(SC 18/WG 4)

14364
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10181-6
(SC21/WG 1)
14392
(SC21/WG 4)

14393

(SC21/WG 4)

14394
" (SC21/WG 4)

& physical layer specifications AMENDMENT 17:
PICS Progorma for 10BASE-T 21pp. (1994-11-14)
X.400-based electronic messaging — Applica-
tion Program Interface (API) (Language inde-
pendent) 206pp. [Fast-track procedure proposed
by ANSI (IEEE Std 1224.1-1993)]

OSI abstract data manipulation — API (Lan-
guage independent) 84pp. [[7] L (IEEE Std 1224-
1993)]

Test methods for measuring conformance to OSI
abstract data manipulation — API (Language
independent) 86pp. [[F] . (IEEE Std 1326-1993)]
Test methods for measuring conformance to
X.400-based electronic messaging — API (Lan-
guage independent) 552pp. [[F] - (IEEE Std
1326.1-1993)]

OSI abstract data manipulation C language
interfaces — Binding for API 65pp. [ L

(IEEE Std 1327-1993)]

X.400-based electronic messaging C language
interfaces — Binding for API 61pp. [[F]_t

(IEEE Std 1327.1-1993)]

Test methods for measuring conformance to OSI
abstract data manipulation C language inter-
faces— Binding for API 68pp. [[F] I (IEEE Std
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X.400-based electronic messaging C language
interfaces — Binding for API 552pp. [/ L
(IEEE Std 1328.1-1993)] (2L L 8 4 1994-12-30)
Security frameworks in open systems — Part 5:
Confidentiality 31pp.

[@ L — Part 6: Integrity 25pp. (WLE 2
1994-11-14)

Directory Services — Application Program In-
terface (API) (Language Independent) 164pp.
[Fast-track procedure proposed by ANSI (IEEE
Std 1224.2-1993)]

Test Method for Measuring Conformance to Direc-
tory Services — API (Language Independent)
248pp. [[7] I (IEEE Std 1326.2-1993)]

Directory Services C Language Interfaces —
Binding for API 98pp. [[7] L= (IEEE Std 1327.2-
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Bk 4 14 1994-12-23)
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edge Management Function 94pp. (1994-12-04)
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(8C22/WG9) edition (ISO 8652:1987)] 551pp. (1994-10-30)
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(SC23/WG 2) 2 Gbytes per cartridge for information inter-
change 141pp.
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Image Interchange Facility (ITF) 21pp. (L L
2 4 1994-11-14)
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Mbit/s — Part 4: Compliance testing 42pp.
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138182 £ — Part 2: Video 193pp.
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2. PREMO (WG 6)
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Part 1: Fundamentals of PREMO
Part 2: Foundation Component
Part 3: Modelling and Presentation Component
Part 4: Multimedia Systems Services Component
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3. IPI (Image Processing & Interchange) (WG 7 & WG 4)

AREHHE 12087-13 D) b, Part 3 ~NDHAIT X ¥ MIFIFA
noh, WER, Part 3 2 EAELLTIS HENEDZZ LICh
572, PIKS (Programmer's Imaging Kernel System) ¢ DTC(Data
Type Content) 3B/l (CD 12087-4) & IPLI-IIF Binary Encoding (CD
12089-2) # CD HKENHED B Z L2k o 7.

4. CGM (CG Metafile) (WG 6)

IS 8632-1/4 D 2 hitid 1992 £ E N, £/9— FAD Ame-
ndments & L T Profile Rules & Model Profile & Application
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Lol
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Y FTb3H 5. Intemet O MIME 2 WWW (World Wide Web) @
& 9 7% Network Tools (Z3B1) 5 CGM DEE # &FHT 572012,
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7z,
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EATIE, CAYIS HHAR~, Fortran #°CD XZE~N#EDH LN 5,
6. PHIGS (Programmer's Hierarchical Interactive Graphic

System) (WG 6 & WG 4)

PHIGS (9592-1/4) {3 4T 55 2 kit % kR 3, Amendment 3B
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tegory B D) LYV VR E ITCL ICFHRET LI Lich o7z,
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FlZITC 1 2 % SC6 0)3’2’?15 LEI] L 71577 F & (Cooperative
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Collaborative Efforts 4k & LFEEFR L & 612, IETF L 0t
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3. ECFF (Enhanced Communication Facilities & Functions)
(WG 1, WG 2 & WG 4)

CL (Connectionless) ¥ NVFF v+ X FH—¥ R /7o barox
v b —2RBE T AR FNEOIIRIE, BiEIE AMD HAR
12, %% DAM BEILED S (ERICHIZ, 771 VOSE
#—¥ ). —%, CO (Connection-Orient) 7 )V F ¥ + A b, QoS
(Quality of Service) Hl#fl 2 EF T 54— XA R EdR) RS
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W{DOHRDO NP ZITC LCEMT A LIk o7,

4. Generic Multiprotocol Encapsulation (GME) (WG 2)

GME (3 Frame Relay, ATM Z D% v b7 —27 LIk v b7
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LIV VBB WD NI AL FERYD, RE 3 AOBES
ECToOCDILzERT I LICk o7
5. ¥z 7 FAT 4 7THI ATMLAN (WG 1 & WG 3)

AAREICLAZDOTOY 2y ML, FEE 10 AREBESE T,
HAIZED ATMR (ATM Ring) & BEIZFE D HMR (High-Speed
Multimedia Ring) 75854 T 5 Z LIZ ko 7245, 4EI, KEH»S
DQDB #iik (T4 27 v a vEIY—ER) ORENFHY, &6
WRL7z. B, DQDB #iEX NP ICET Z &2k, BHK
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H, 79 A& A7 z—5 5 ATM-LAN A"k, kEE FA
Y5 DQDB X#T, EMISFHINS.

6. Z DD LAN BIfE (WG 1 & WG 3)

IEEE 802 ZH%&%5, 100 Mbps LAN (20T, CSMA/CD
(100BASE-T), Token Ring, AnyLAN ® 3 71 ¥ x 7 b ASE4TH
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2ot

1. Private Integrated Services Network (PISN) (WG 6)
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