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Classification of geometric appearance feature on each location using
self-organizing map
—Proposal of Cross-sectional analysis method for multiple buildings by apparent size—
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Summary:lt is important to check how each part of the building looks when planning a building. As a conventional examination
method, there are many sensory evaluations while looking at a model or a monitor screen, and evaluation axes vary depending on
the evaluator and purpose, and it is considered that a qualitative evaluation method can be easily adopted. In response to this, we
developed a tool to calculate the apparent size and viewing distance, and classified the calculated data by SOM (Self-Organizing
Map).However, no method has been proposed to compare and compare with other architectural works. In order to categorize
buildings and clarify their features, the data calculated by the tools were classified using a SOM and compared using a color map.
Furthermore, we also compared the clusters belonging to each architectural work and the number of clusters, and examined their
characteristics and trends. As a result, the architectural features could be read by setting the appropriate number of clusters. From
the above, it was confirmed that cross-sectional analysis may promote objective understanding.
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Figure3. Location of eye-points and
clusters on SOM feature map

3. F—RRETF 4 O
31 F—ARET 4 OFE LN
I AART 4 ORHRE UEEENILUTO X 5 72

FF 5 THRALHINT 15 VB & 38 E L 7= (Tablel),

O AZOBIMEHFE T, ZERET VIR EL
TEATFTBEIEDL D A MR IFESOT — X B HEF
L., HFEEOREL 104 OEEFZE2RET 5,

@ FOREFORAL % ENESXER O Web YA FT
BB U RBHE AL OBEZ N DIEREZRET 5,

@ I BT ZERL L OO REHETE~D B HEE,
H@BNEE, REEOR S, BEBEROHEM S, #
BO/NS S, BUBEORRY—Y 3y, V) 5
OOFKEMGEETHMIZTHDOEKY AT,

Table 1. Architectural works for case study

BREAL HERA BTE|REARK
L~ VD N S AR5 L ajtadE 1923 69
B+ T K JUe T oy 1931 810
T7 AT —AK R—RA 77«5 m—a 1951 207
T4 vy —& VAR« T — 1967 259
FEORR Y 1976 74
VA —J T FNTR [P/ NIA 1998 152
BARDF T & 2001 243
Hi #k D F BRE Fnit 2003 89
A okE En)l 5 2006 206
House N BEA HAY 2008 165
g D P HAE 2008 144
AE—/bNT ZH WL KFET 2009 33
House NA BEA HAT 2011 89
coil SEHORA 2011 92
TYXDHE T AW+ FH Bk 2012 343

3.2 GAAIZ X it

BE L 15 BEEMCOWT, AR L&D T 3D
TFIVEER L2, GAA T K D BLUR AR E 54 0 72
O, BTOF Ty MIRtL, TBE) TR %o 9
DOREOWT OB Uiz, £, O EEIT 1 ER
ToEBNCAT o T2, F DD SAE4% Table2 12777,

— 443 —



Table2 GAA analysis conditions

BEAR 2 FLORE [200000mm

FE ST 1200mm

BIEAR T FLARE [SAERGEY I vEA D N—SRIERIZI0AAE)

BHEIER BE - PR - RFF - A - BEEX - DY - MK - il - k- 2
R RADKEX

FEAIE S 2975185

=S AU 1000mmRafE

RN PVOREIE, BB HLRE R FEA L L
T 200000mm & L7z, H#m SIEEETH D DEM %
FE L 1200mm & L7z, BHEEHIE, BEMB L ONS
BB AT D B FR 0 AR 70 ERITK VA TERE R
ThdrELHIZ, VIO TORLTHH=D, FiFE v
TMETHENIZZOL & BEE#RE 10 HICREL
7oo Table2 IZ/R L7z 9RO, YDA TV MTH
IR L2/ o A1 b T22) L LTCH T bE
NDOTF 0FEOBEEICE X OKREINHD S
L2bDE LI, SAILEDMERTS 1000mm fHiF & L7z,
FAFSEICERE LRS00 Tablel ([2/R975@ Y T, EA
AT AR T 2975 A L e o 72, 72, AT IERIC
RESNT A RTGAERLDARRERDHDLZ LD,
TEM 72 22D R 2 J7 %R\ R OEHRZE L B
IR EAT 272, GAA I X DIEHTFER D HF DN A EE
EFLORETELICAZOREEDY IV ERT
(Table3), Z# bk, XQ)ThRkd o7 —F %2 EHIL
LT —2 L THAShRTRY, FHEATOAETSE
TlER5s,

Table 3. Normalized data of apparent size

RRES B ® ESid ;3 FEEY | Ay | #k iE 7K z
EHEORE-0 | 0.66285 | 0.16389 | 0.16964 0 0.00001 | 0.00151 0 0 0 0.0021

fEHORE-73 | 0.62091 | 0.16885 | 0.17029 0 0 0.00688 | 0.00139 | 0.01849 0 0.01319
Y+ 7HEE-0 | 0.64514 | 0.11416 | 0.09726 | 0.03068 0 0 0.0335 0.039 0 0.04026

7+ 7EB-809 | 0.10984 | 0.16582 0 0.00056 0 0 0.1475 | 0.14672 0 0.42956

HEDR-0 0.04718 | 0.1647 | 0.03748 0 0 0.01264 | 0.07092 | 0.29464 | 0.00716 | 0.36528

HEDR-143 | 0.76742 | 0.11048 | 0.1221 0 0 0 0 0 0 0
HAEOEE-0 | 0.63682 | 0.13876 | 0.17226 0 0 0.00646 | 0.01276 | 0.01706 0 0.01588

A DEE-205 | 0.33746 | 0.14658 0 0 0 0.00978 | 0.00128 | 0.00046 0 0.50444

4. SOM T X 2 R OB ARAT

4.1 RN OB K O T ARAT O RS

2975 A D10 BED R A DKE & 10RITDT —
& L LT SOMIZHM L. 8~ » 7 % 1Bk L 7= (Figure4),
ARER LY 7 b TE7 7 AZEEEN I FTRETH
D, ZZTiE. &kb7 7AZFEEEOH DO L LT, 3
DD Y T ARSI, Figured@ D @A I1XE 7 7
AL BEREZ TCHDLOTHY, TNHEDORIZOK
TINBBPIRE VAR N—T Lo TWN5D,

7L R92

BE - 22 - MR

M - JEA Y

(@7 v—71k
Figure 4.SOM feature map with highest cluster reliability

(b)Fi i

Figure4 X SOM 2> 1 SN BKTH D | BEEEZERN
DOEREOMBEBNRATHD, 2T, @b 2ERLT
FETINDLD I FRAZZENBEENTED L D50
MLTHDINERRTEH LY, WR7 Y vy FiZx LT
7 T ARSI 24T o 72 (Figure.5), Z DX % 17 i
gtk 7 A2~y TP, 7 7 RAF <y T LIER)E
BEOR, 7 T A X SFEICHE Y 5 2 72 BEo FLEl % T
T, LI, EERERLTOERD Y T R X & T~
7T AREK(ZZTIE 3 O) LI, FRELENICEEND
I TAZEERA T T AR LS,

(a) House N (b) Hfg o
BAOAE A BEXADAE S
c1 Bk, BB R, . R, BIA. eE. FOED
H Bk, X3t 1. E. BOEY B %
c3| k. = Bk @Em. FOEY B R, B k. B

Figure 5. Cluster maps of geometric appearance feature
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Figure 6. Cluster map samples in case of 5,10,15,20 clusters
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Table5 Cross-sectional analysis between all buildings and all clusters
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