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Continuous transformation: triangle - square - rectangle.
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LB nER S0, COEBERAFTEKC
E-TEBCLEIHREZIONBTETHD,
DFD, VEDOHREN SABY bOKER
MBBTEMNHD S5, THEHSDHICE 4 F. Bordes (1961) ORIBRED

ADR L ERUMNC A orOFREL LR Typical Levallois point, flake and blade
taken from Bordes (1961).
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Tv4 7, 7 v4 FRIOEGRHZEL
Continuous transformation: point - flake - blade, Specimens were
taken from the Middle Paleolithic site at Douara Cave, Syria.
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Various sets of figures suitable Various sets of figures not sujtable for
for measuring the distance measuring the distance between two
between two points. points.
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CEAPEBDLY THB. THOE =
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I, Simplification of the form
DS 2y FEORDTRBRIRET S 2 5H of a flake tool.
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kb, L, B, Di, Dy COVWTHAREERT 35, P, r2—F&EL = mazimum DEE,

Z max =P{%+ r(—zjy———yz}

EBY, 6= minimum D & %,

Zmax =P{—1—+r————<%+D’t>
A I,

EBB. T D DEBEER oy BRFHEERCBOTTRORKZ b,

L=F8&y FR0EZ,

B=E#z FEDIE,

D.= E#y HFH BT 385 LORREEORDHO .

Dy,= ¥l FRICH T 555 BOhiERLROMOEE.

A= HE#,.

L=X@z8TbooEHEE—# v,

I, =8y 8EbOEHEMEe—2 v,

R, = E8h 2 8 F o OEEERE,

R, = F#hy b v OEEEEE,

NG IEOHRBEIFMECONTD, HHVEEEBLLTHHIHBRCE BN I CLENTE
5L, ¥, BHEZEADLET, TANBRICSIDESE LIUREPRHEAALVTRTETSC
EbHTHBo

3. AEAE

ChoOHEEENET 2R, MOROMBEBEEF#HOFHEMSREE S, DT
RIS O HFE L TERNICHEEZHHE T3 ETOFER D>V TERS,

TTHEYE—EH AL O R FECRET 5. JFABROL I CHE NPERBEEZ L. TD
BAREEOREN (ZHR) BABETE 5. COBEINLNEORSBE2KLICHE, 208
—RBEAZ LS BEEOEREEREHT %251, 36, BURIEHEEDESCITELHDRE
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ELECTRIC DEVICE H [coweiizr]
BRIGHTNESS & POSITION SENSOR .

ON-LINE InpUT "lerece V=

ELECTRONIC SCANNING
TYPE

7
g
]

OFF-LINE_INPUT
card-reader
punched-card
@ PYVOVEN ﬁ

interface | recorder Magnetic tape reproducer

) —
-@ S/ POV )

tape-reader

card-puncher

rd

tape-puncher

e B

printer

N
eye hand
MECHANICAL DEVICE ﬁ ) ——

NTEGRATER l
Zé ! hand
— - 2 ) 7

NN

AN

EOM fEike—» Y I EOWECHEATELIELINY AT & 7
Various equipment systems available for making measurements

in the inertia moment method

REBDMBIC A ER L0 8@ A2 C(FIURNER). COBEREDLCUTHAEELLED %0
F—DOHERIEHERELCL S, FOROEDE LBENM _EBEADOL ) CEEMOREROBLa VY
a— 8 —RRELTE, COBA, FIRKO (1) 0k3 kK, #NEMEC EKEBNEBERAED,
HET B, COLER EWE AROEENRAKRCRALAENEOT, —HORERALDTTL. B
NI BEES I0RICRIFFERICAN, BILAIC), X8 (2, y), BE, EiEMe—x v 128872 M
EXREIETRORCIOHAT 2, HOOHM%MEE, NECSERLHELCEHEIOLE,
BETHET 2, bodd, COXINEINENE, Bz —s Y IPELDb - EBSUL/ 04—
VERBOFENEL B

BE_oFEEBEIND (I) okHEBEOH (COoB/IRE) LA T—EOK/IERTRE
DIgEBREHAT 2 HETH S, COBARRFINOED L _BEDEBENERTH S, 2
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. e (1) UNIT— CUMULATING METHOD

4 M(o) = ZAA Mu)g = ZTITAA

. . [M(l):‘: = znn AA M(z)H = ZE?AA

> MmH = ZE]AA M(IEH = ZE[T]}AA
M
M -

\ (1) BREADTH - MEASURING METHOD

)
_________b_m ________ Me: = Zbid'ﬂ
Tt M(l)E = zn]bid‘n
b,
b, 3o
: Mms = z‘mbidn
M NN
T z
P\ () CONTOUR - TRACING METHOD
M(n)s = J{nda (OI' Z’ﬂlﬂi )
Mms = %Jﬂzdﬁ ( or %ZTITAE )
— dE>0 Mms = %janE (OI’ Js"znsldt )

—- d§<0

(IV) PARTITION METHOD

1
|
N
of
No.i a; ﬁl i / Mo

b:
= Z M(O)EI
\‘ / M(us = Z M(l)El
V L Mmz = Z Mu)_=.|
- Maozis Mozt & Mas of [ or A -

BIR —REDE—AYIOIFITRAELE
Various methods for measuring two-dimensional moments
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PARALLEL SHIFT OF COORDINATE
TO NEUTRAL AXES

M(O)E

(2

Mmg

M g
Man
M @gn

ROTATION OF SHIFTED COORDINATE 0

Mos /A
Mo /A

= Mmsu - EﬁA

Moo H
M(ol; = M(O)'ﬂ = A n

C
M = 0 B’“
Mms - :’-le -ﬁ
M(zm - { A

TO PRINCIPAL AXES

Mox = M(o)y = A € & T : coordinate of neutral axes
= Lian 2Man X & ¥y : principal axes
¢] 2tcxn y
wn = Meg C : centroid
M(ﬂx = Mmy = 0
M(z)x = ‘12'(M(2)E + M(zm) + lZV(ng - M(zm)z'i' IoMmE;
M(z)y = %(M(z)}; + M(zm) - %WMmg - M(zm)z + AMmgnz
M(z)xy =0

= & H : arbitrary coordinate

parallel to = and H respectivery

&

EI0N K&, Fih, FEEE—xY :
)

b
35D E. 5, HD_Eih o X
hteE—* Y BLUHEFEE-—AV M E
Computations to obtain the centroid,

principal axes and principal inertia moments

from = and H axes
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PARALLEL SHIFT OF COORDINATE
TO NEUTRAL AXES

M(;)E = M(Q)H - M(o)e
= M‘°’§ = Mo = Mows = A
ﬁ = M / A
E o= Mo /A
T=M,/A
M“)E = an =0
Mw{ = Mws - f]zA S
an = Mo - EzA _
Mas = Mo = JA 0 T =

=

ROTATION OF SHIFTED COORDINATE
TO PRINCIPAL AXES

& H : arbitrary coordinate

S} . diagonal axis through the
Mox = M(o)y = A crossing point(0) of = and H

€ & 7 coordinate of neutral axes

B = .1_ tan-1 2M(2)\7 - M(Z)E - M(z)n parallel to E and H respectivery
2 Man = Mag X & Yy : principal axes
M(l)x = Mmy = 0 o . centroid

M(z)x = —(Mmg + M(z)“) - M(z),))z + (M(zm - r\dmo)Z

le Nlﬁ

Z V(M
Mwy = JZ_(Mmg + Mam - -\/ (1!5 - M(m’)z"' (M‘zm - M‘"")Z

M 21y = O

%11@ g]’t:\ﬁ: I%ﬂi: I'@Tﬁf%_f VbhAE
531 HDEE, 5, H, 6 D=#}
PHEONAE~A VXY
Computations to obtain the centroid,
principal axes and principal inertia

moments from&, H and © axes
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OWD IHITONTR 4 CHE, FHETISNBENSZ. ZNORDNTEIND (I) okSicE
U BEE B URICRTRCANTRRE BT, TORDFIRIE—DOHELALTH 3,

BZDOFERFIND (II) ODXICBHTEE-> TN FETH S, COBRIEINOED Eb
GEBE (/7 7RY) pHEBE (A VFr—2—) QI3 UEBBAETHB, ChbE, H
6 DEEICODNTRIET 50 FFERIRBINO (IDOBY THY, ZhiCHEHHELACTIE_DR
BLALTHE. A VT V—42— (EBHRA) RBEEESTIN, 2 H=HVCHEEINEDT,
BROFTEDEND LTI Lo K LERIBRHOBREC K > TEN S,

BEDOFER, BINOEORTRICRINTWVWARED, /7 7AKEME L THZ FETH %,
LOBADE, H, ODFEEHMIC DN TIET 2. COFETL BIRV)DLS KRHAEEDOH
K ETFZIDEFICE 5 X5 0—BEOAEE ER U BEASETEZAMIGEUS 2., 02 0REE, #
RERDES T+ BECEEBLEZAEICHE LU CEL SR2. CNEORBP=ATIKET2E—2 VY b
EREE IBRICHIR L CH B BN TEHETSE, 5 ERNOL I CEE L TLADEERD S, CO
HHETS, BRAFE_ZOFEESTOENLL, IELPEThETE— 4 Y Th =5 BHDERE
TP/ OoNE. BLBBHOFADL S BHAEAKEA VNS, PRVOEITHELBLICENTE B,
LOGEDOEHESELDIHARL 70/ 2R0ORy v P EETHRITEE6D0TH B, BEBE
BEICET A ERPRVE_OFELALTE B,

RIRRD F o7 7 BHHIOHFARICOVTHAES Wz b 9B EE, FI~7 FrDX
DWCRLIHIBBUR TS 5,

4. BRH
COEME—2 v FENEDREER - 1
BMENES-TRELEVS T &%, HA
KOITRLTH B0 BIRD Bordes® B I i
bETE, B -5y 7T 7 ) HTER
MEHREBASEVY 7> v 7RHOHA HE% 5
L2, CORREONVT saTRDT LA

o THAN RAVIOSEORINLS  gigm @i L BEOREES T 7 AR
DEETRED, WETS. AUBHEOD M3 LTS e OREAHE O

TEREDEEBRIFRTERON, ChLS Partitioning' of a figure for measuring
) in the inertia moment method using
EOREIC L 2iRBHHHICH > LS50, B graph-paper and scale

He—x v MEX DB EHELEADET
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An example of the computations in the inertia
moment method by the partition method
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BB. CCTRMEIPABMICAIRIBERINTNEDT,
WESRE : log(R/Ry)

S0 RH - log{(S+Ds) /( Z-0.)}

D, CO2RMTEEORBOMBLR ZRTHICEET 2 LB BROLSICEE. TONITE
VT, T4 7ET LA FEEA Y IOEZEBEBCOELTCNB T EMNbrE, Liki-T,
He—x Y PMEKCNO=ZZEODWRIENNS Z E0VZ 5. BEDLDRERTONTEERE
HEH, 22 0RILEFEOHNUTRCOII BHHMMNATRETS 5 C EE2FIBRITRT . 3Tkl
ek S CHEBEHINR ERSATEHEL S ONETROE L TEBTIRIBENEB8DH
%,

ERHICEBD 4 V&R M) — B LR, FeoT7 FEBBIOOTT TIRECRELTH
ZOTEBEC Y GEE, BB, KRR, 19TD%

A L
L Re DB
o x
D,""“_ %‘ Specimen = Dy
X A
IRGA .
x
IY
R«
B
R
4 94
ly\fv 45]
Specimen 15
Douara 904 = y
3-6 2414
1369097
190788
2382
8.89 81
— 10mm 65
Specimen 15
Douara 904 = -15
4-9 3874
1602568
L,B.D,&R (mm) 959320
A (mm¥) 20.34
I [mY) 1574

4R BT — 2 v PERCX B4 EED
FIN7 b IvEIFRRE
Experssions of flake specimens obtained
from Douara Cave by characters of the
inertia moment method
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w
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=

o s 8
0.21 s,
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o
A
0.1
o]
o]
° o]
00 r J
-02 -0t 00 01 02
l0g. TAPERNESS INDEX (l0g.En/Exa) mm/mm
QO Typical Levaliols Floks
[ Tpeat Levoteis Biade
A pical Levalloss Pont from Bordes 1961

16K

5. %

Bkt —x v PELXDE LN EED

RMEbLEERET LIRS VT,

V47, T4 FOSEEERTERSH.

BEAIZ Bordes (1961) X O

Scattergram of Levallois points, flakes
and blades for two characters transfor—
med from the characters of the inertia

moment method. The data were
obtained from Bordes (1961).

%bh

MAXIMUM LENGTH

mm
2007
o]
150
1
o
]
A o
i ) °©
1004 !
i
i L A o o
[e]
A Al
A
504
50 0
O Typical levatos Fike  MAXIMUM - BREADTH
[l 7ypicat Levatioss Blade
A Typcal Levaliors Point from Bordes 1961

IR REOEILFEONETEBRERAL

BREERRL e BAHK
Scattergram of Levallois points,
flakes and blades for maximum length

and maximum breadth. The data are
from the same artifacts used in Fig. 15

e, BERZCEU I REREE S SBEXR, ALEIAR 2FENCEELRH#BI I, B
RYBRCLZ2EMAOBHCEREROTHALY, A0, 2 —VvABEEZLHNEESINA
Vo TDNE — VEBIEDOUDT, CORETHRRERASEEE—X VM EIBELEES OO
OEDTHY, AAZAVEDLRINE S 7 7ARLYELTLETTEE5DTHBH, T1T
bIEROBEPLHUREL D R 20 ICEBNRBEIND D, ERCELIZEDTH 5,

6 . {&

o

L OHFIT 1976 ~8 FDO XMEMFZHAEBE L - FEARIC L 5> TT - 720
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Bordes, F. (1961) Typologie du paléolithique ancien et moyen. Delmas, Bordeaux.
Endo, B., T. Fujimoto, T. Akazawa & K. Endo (1978) Excavation at the Douara cave.
In “Paleolithic site of Douara cave and paleogeography of Palmyra basin in Syria” ed.
by K. Hanthara & Y. Sakaguchi, Univ. Mus., Univ. Tokyo, Bul. 14: 83-98.

3) HEEMAR - REEFE - KR B (1977 AHBOFENSN. BHF L ARBE, 10: 8303,

A Simple Method of Figure Recognition for
Use in Archaeological Research

Banri ENDO
Department of Anthropology, Faculty of Science, The University of Tokyo

Archaeological specimens such as stone artifacts are fairly irregular in form. Neverthe-
less researchers coﬁtinue to recognize and classify such specimens through visual examina-
tion, which results some subjectivity in their recognition. It seems that the use of a pat-
tern-recognition method may be more suitable for eliminating the subjectivity than the
method that still depends on the direct use of the human eye. However, the use of com-
monly known pattern-recognition methods is very complicated and requires expensive
apparatuses and an on-line computer. Therefore it is to be desired to develop a simplified
method using less expensive apparatuses for the research of prehistory and archaeology.

The present author has developed such a simplified method for the recognition of
two-dimensional figures, called the inertia moment method ( cf. Fig. 7). In this method
a two-dimensional figure is simplified to a contour and nine numerical characters are
measured from this contour. These nine characters then represent the figure. This method
was tested using typical specimens of Middle Paleolithic Levallois artifacts taken from the
drawings published by Bordes (1961). The resuits show that this method can identify
flakes, blades or points and suggest that the inertia moment method may be applicable to
the research of the stone artifasts. An application to the assemblage of stone artifacts
from a Middle Paleolithic site was already published elsewhere (Hanihara, Endo and
Akazawa, 1978).
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