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Abgtract— This study applied expert sysem for
urban landscape evaluation in order to lead urban
landscape of local citiesto moderatelevd. Thissystem
is conddering characteridics of the objective city.
Firg, we examined present adminigtration of urban
landscape. Through analyzing the congitutions of
urban landscape, three frames "Main Sructure’,
"Surroundings' and " Cultural Climate' were <.
The rexults dexribed three agpects “Sructure
desgn”, “Visua harmony” and “Environmental
compatibility”, for the evaluation of urban landscape.
Moreover, we can investigate sources of the results
and consder improvement with this sysem.
Therefore, it isconduding that this syslem can output
evaluation score and can provide concrete advices for
urban landscape. On the other hand, this sudy could
present vison of urban landscape of local dities.
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I.  INTRODUCTION

In this research, we am to edtablish the evaugtion
method of urban landscape. So, it isimportant to dassfy
and sort the evauation knowledge which the specidigt
only has, and to make easlly using daa base. This
evduation method will be practicd for improvement of
urban landscepe in locdl cities. Generdly, it is useful for
improvement of urban landscgpe to ask advices of

secidid, or opinions of resdents. Sometimes person
who work on these projects must go and look up the
stuation and surroundings. We can know the urban
landscgpe generdly “"good' through the advice of a
specidigt especidly. However, an advice cannot be asked
toagpedidis dwaysanywhere

In this research, we try to goply the Expert Sydem
which is one of the atificid-intdligence techniques for
the evdudion method. As a case sudy, the urben
landscape in Ogaki City which is a typicd locd city in
Gifu prefecture is evauaed. One of the ressons why
urban landscape in alocd city should be investigated is
caused by urban sprawl. Although thereis atime enough
to plan the philasophy and regulation in city planning,
there is a wormeaten spot condruction act as if
neglecting theland use and circumference environment.

[I. STRUCTUREAND ADVANTAGE

A Sruciure of Expert Systlem

Expert System has severd good points. We adopted
Expet Sysem for the way to use the evdudion
knowledge which only experts have. The way used a
Expert System frequently is inference based on the
knowledge. In this ressarch, Production Sysem is
adopted for the inference. Knowledge is expressed next
patern a the System: “IF... (Conditiond sentences)
THEN...(Concluson sentences)’. Expet Sysem is
conggted from three parts (Figure.1).
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Fgurel Structureof Expert Sysem

"Rule Basg' is an aggregate of evaduation knowledge.
"DaaBasg" isthe part which kegps data of interpretation,
conseguences and intermediate data. "Interpreter” is the
pat for promoting inference. That is to say, this part
caries out selecting rules, goplying rules and making the
end. This sysem is carried out in numericd order, [1] to
[6], showed by Figurel. “Interpreter” searches rules
whose Conditiona sentences fit data held into "Data
Basg'.

B. Advantagesof Usng Expert Sygtem

In this reseerch, advantages of Using Expert Sysem
are dexribed. One of the advantages, in the Expert
System, that rul€'s pattern is easy and its meaning is dlear.
Thus, it can be dear to undersand the conditions and
criterions of good urban landscape. Another advantage is
the point that it is eesy to add and revise rules. The reason
why this point is effectiveis that we need to add or revise
knowledge with the various occasions of urban landscape
evduation. Added to these, Expert Systemisessy to trace
origins of consaquence by its clear inference process It is
easy thelogic to be used in another occasion, becausethe
point we havetowatch iscear.

[1l.  APPLICATION OF EVALUATION SYSTEM

A. Philosophy of evaluation

The gructure of an image must be andyzed before
siting the evduation logic. Then, three frames which
conditute an urban landscape are described. An urban
landscape cons s of scenery components, such as height
of a building, and a color etc. An image of urban

landscgpe component determines goodness of  urban
landscape.

Then, the scenery component was dassfied into the
fallowing three frames. @ “Main gtructure’: the elements
about the dructure leading role of the aea b)
“Surroundings’: the dements about visble circumference
of main dructure. ¢) “Culturd dimae’: the dements
about invisble drcumference of main structure.

The goatment should be evauated, because the
number of them has been very large in locd dity like
Ogaki-shi. So they have hig influence on an image by
their existences 2. Then, the apartment was st as the
“Main structure’. Moreover, a “Culturd dimate’ frame
does not goper on an image For example, the
amosphere of the areg, or areausing, efc. isclassfied into
a“Culturd dimate’ frame.

B. S upofthelast evaluation criteria

Next, it isnecessary to st up theladt evauation criteria
Here, the three lagt items were drawn from the evauation
logic, and these are described as bdow. The following
things were considered as evduation logic in alocd city.
1) If the harmony is an only criterion of urban landscape
evauation, it becomes a uniform scene anywhere and the
identical landscgpe will be log. 2) Since the environment
of the suburban areain locd cities will change repidly, it
is important to keep the visble haemony as every place
need. 3) In order to meke the individudity of area, the
harmony with cultura dimate should be consdered. The
last evauation criteria were set up based on thislogic. A)
“Structure design”: What evauates good of the design of
the main gructure, B) “Visud harmony”: the thing which
evduates hamony of the man dructure with the
surrounding environment at the point of visble harmony,
C) “Environmentd compatibility”: the thing which
evd uates harmony of the main structure with the cultura
climate a the point of invishble harmony. It corresponds
with three frames, respectively.

The zoning map (Figure2, refer to [3]) which
expresses the outline (Table.1 refer to [4]) and a "madter
plan of landscape' of Ogaki City here was shown. Such
as "waer-front" is seen in zones, Ogeki City is cdled
“Suito (means water-front city)” because of its rich
water-front space. Through examination of the mader
plan of this city, it is developed that individudity and



harmony it to the place has been important and will be
more serious in Ogeki City. This point is decided as
“Environmenta compatibility”.

X at this point
about 165,000

population

area 79.75km”
to Nagoya City
geographical || : about 40km
fact to Gifu City
: about 15km

Fgure2 ZoningMap of Ogaki City

C. Howtoarrange evaluation knowledge

According to the philosophy of urban landscape
evduation, evaduation knowledge is aranged through
seiting up varigblesand rulesin the sysem.

Totd of 296 images used to st up variables and rules.

These 296 images are composad of 8 actud landscape
images and 288 virtud landscape images. We prepared
these 288 virtud landscape images in following
combination of various factors: 3 kinds of height, 4 kinds
of colors, 4 kinds of surroundings, 3 kinds of
environmenta compatibility and 2 kinds of width. In
order to examine whether ancther effective knowledge
exids excgpt for actud landscape, we used virtud

landscapes.

Tabd.l Rueof EvdudionLogic

number evaluation number rou number example
of total rules| criteria of rules group of rules P
rules for determination 8 ruleA)-5
A) of the intimacy of structure if SMSissmall then MSD isvery intimate
Structure 21 rules for detarmination 6 ruleh)-14
desion of the individuality of if RSO is roundish then MSD is very individuality
s rules for lead to rank of A) 7 ruleA)-21
if MSD is not intimate then DSD is not good (rank E)
rules for determination rules)-1
} 13 if IHE isdisapproval lowness and HMS is high
of the harmony of size X .
then ISP is harmonious
o ruleB)-22
rules for determination 17 |if DSH israther sSmple and RMS s identical
B) of the harmony of color . .
126 . then MHS is rather harmonious
Visual 66 TUIeB)-38
harmony ;‘;'fhgﬂ;rﬁam;ﬁ“’:re 15 i DST is smple and RST is artifical and EOH i inhabit
thd 9 then STSisrather harmonious
ruleB)-63
rules for lead to rank of B) 21 if SHSisnot harmonious and SSSis rather harmonious
then DUH isless good (rank D)
L ruleC)-21
o ;‘;'?h;ﬁ;rd%a'mgaﬁzz | 34 |if NAC isactivity and ASS s calm
Environmental 39 n then ECC is not provided
compatibility ruleC)-35
rules for lead to rank of C) 5 if ECC is very provided then DCL is very good (rank
IHE is HMS is SLS is RSS is IHU is HOS is RMS is 10T is DST is
(fact) disapproval low gradual tiny disapproval quiet colorless everything diversity
- highness loudness
[ A 1 [ Tt TTTTY T T T T T *“““' [ TR TN T
3 Rule 4 P Rule 7 P Rule 17 i Rule 24 i i Rule35 | | Rule36
S ISP is SSLis IHP is M—IS* ITP * SFS is not
(fact) harmonious inequal ity harmonious very harmonious harmonious
- harmonious
| Rule 11 { Rule 27 H
[ [
(‘[a—ct SHS is rather harmonious | | S8S§ is rather harmonious |
i Rule 51 |
6@,:‘:-‘ | DVH is rather harmonious|

where, [HE: ideal of height, FMS: height of main structure, ISP: harmony of ideal and proper size, SLS: skyline of surmound, RSS: remaingdler between main structure and surmound,
SSL: shape of skyline THU: ideal of hue,  HOS: hue of mainstructure,  THP: hamony of ideal and proper hue, RMS: relation between main structure’s hue and sunound's,
MHS: harmony of main structure’s hue and surround's, 10T ideal of texture, TTP: texture of main structure, DST: diversity of surmound's texture, SFS: harmony of main structure’s form and sumound's,
SSS: hamony of main structure’s size and sunround's, SHS: harmony of main strucure’s hue and sumound's, DVH: degree of Visual Hammony

Fgure3 Processaf Evduation for Visud harmony



Each image st up and took in the following
conditions: Basic pictures were taken kegping the
digtance 50m and the angle of 45 degrees from the main
dructure, regarding to the same condition. So, the
evaduation might not be affected with images.

The evduaion knowledge were derived from
examinaion of the ranking which the professonds
evduate samples and arrangement of existent knowledge,
advises and s0 on. ® Considering the connection between
urban landscgpe and the lagt criteria, severd medium
factors were defined, and findly 126 rules (showed in
Tablel) were derived.

D. Arrangement of evaluation knomMedge

Evduation knowledge is arranged through the process
above. The following example is the process of
evduaion for “hamony between the hue of man
gructure and that of surroundings’ in “Visud harmony”
(Figure3).

If the heights of the Sructure are Smilar, the skyline of
thet landscape will belike to agtraight line. It can be said
that the structures are uniform in the size and that image
harmonizes. Thisis “shape of skyling’ and there are two
passage of “gradud” and "inequdity” in this category. In
order to determine this category, we have only to know
how the shape of skylineisand the ggp of height between
main sructureand others

The usng of building on the place is dso rdaed to
urban landscape evad udtion. For example, atall apartment
isnot proper on the neighborhood of low residences. This
caegory has two passsge “hamonious’ or “not
harmonious’, decision of thisis made by “theided of the
height” determined with a neighboring thing and the
using and height of main structure. The rdation of both of
factors edimates "harmony between the sze of main
structure and that of surrounding'.

Evduationisadvanced as mentioned above.

Like “IF ISP (harmony of ided and proper size) is
harmonious AND SSL (shgpe of skyling) is gradud
THEN SSS (harmony between the Sze of main structure
and thet of surroundings) is very harmonious’, sentences
which expressthe rdation: “factor” =*“category”, arehdd
in condition parts and condusion parts of the rulesin the
system. 126 rules for urban landscape evaudtion are into
the congtructed system.

In this evduation system, it is need to input 16
landscape componentsin dl asinput data. These data are
inputted into the input screen of Figure4. And evaduation
of each evduation criteria is outputted as five steps of
ranks of A-E. Thefind output is an evaugtion score and
outputs the totding point of three evduation criteria as
15-point full marks (Figure.5).

Measure area and

nput in this space.

These were
ﬁmmou

UrbanEandscape Evaluation System  <Step/d>
Are datawitich you input below collect?
* about Main Structure
1. height (m) 232
2. width(m) 171
3. hue of wall
4. square measure of wall 976.4
5. tolal length of outline (S s
6. total length of curve line 308
7. texture of wall tile
* ahout Suroundings
8. inneighborhood lowresidence
9. heights of 5 stuctures around (m) | 3.7, 8.5, 26, 63, 44
10. number of hue 7
11. representating color brown
12, number of texture 10
13. representing texture file
* about Cultural climate
14 landuse lowresidentialarea
15. distance fiom the city hall (km) | 04
16. width of boundary road (m) 70

Fgure4 Sampleof Input Data

Urban Landscape Evaluation System <Step.7>
The evaluation of this image & below

* evaluation score 128 * detaile of evaluation

points Structure Design
* rules applied »
A5, A-14,A-15 END ‘ )
B4, B7.B-11, B17, B-22 B-28, B35, B36. B-S8END| prironmental é o
C3,C-19.C-24,C35END Compativility __ -~ Harmony
* evaluation reduced

‘This structure is very infimate. This struci(re is very individuality. This landscape is rather
harmonious at the point of saize, becaw the height of structure is harmonious with the ideal
height and the shape of skyline is inegfliality. This landscape is rather harmonious at the point of
color, because the color of structureds hanmonious with the ideal color and the color of structure i
rather hammonious with the color gf surround. This landscape is not harmonious at the point of
figure.because the figure of strudture is harmonious with the figure of surround and the figure of
surround is diversity. This mogd of structure is very hamonious with the mood of the
environmentbecause the mpfod needed in the area is calm and the mood of structure is calm...

%k Push the button.
You can trace and Youcan know the contents
know the cause. of the landscape evaluation.

GO TONEXT
Figure5 Sampleof Output Data

E. Application of evaluation system

It is necessay to confirm the system’s action for
gpplication of sysem. There are 296 images which wre
used for meking philosophy and rules of evduation.
Thee 296 images ae evduated actudly, and the
consequences are andyzed bdow. Figure6 shows the
digtribution of evaluation scores.
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Figure6 Digtribution of evauation scores

From Fgure6, it can be read the concentration of
soores around 9 points. The landscape which have 7
points to 10 points are said to consst the middle dassin
evduation. Therefore, it might be said thet if the score of
image is under the 6 points, thet landscape is not good.
On the other hand, if the score of image is over the 11
points, that landscape is good. Teble2 shows the
conseguence of evduation, induding highes and the
lowest sample. And Figure.7 istheir images.

It can be sad that the upper image the highest
landscape, is good urban landscagpe. Because there is a
smdl and quiet main dructure in low residentid area
conddered the cdm mood defined by this place's
environment. On the other hand, the lower image, the
lowest landscape, is not good urban landscape, because
there is a vary big and loud main dructure having
coercive mood in low residentid area. We could confirm
the system’s action based on the evaduation knowledge
which we had established.

F. questionnaire survey

The process of gpplication of evauation system needs
verification. In this section, consequence of questionnaire
survey for the system’s generdity. We had aquestionnaire
urvey of 25 sudentsof Gifu University.

The way of questioner survey is explained beow.
There are eight images of urban landscape in Ogeki City
which were chasen from our eerlier 296 imeges astypica
type of landscgpe. The examinee should make aranking
of these eght images according to their opinion for good
urban landscape.

Table3 shows the detals of eght samples in
guesionnaire survey. And this shows *“observation
ranking” which as the marks put by the examinees and
“edimation ranking” which was derived from usng the
eva uation sysem, too.

Table2 Consequence of the highest and thelowest landscape

No Structure Visud Environmental total

) Desian Harmony Compativility | score
232 rank A rank A rank A 15
234 rank A rank A rank A 15
236 rank A rank A rank A 15
2 rank D rank D rank E 5
8 rank C rank E rank E 5
21 rank D rank D rank E 5
22 rank D rank D rank E 5
23 rank D rank D rank E 5
25 rank D rank D rank E 5
45 rank C rank E rank E 5
46 rank C rank E rank E 5
47 rank C rank E rank E 5
49 rank C rank E rank E 5
7 rank E rank E rank E 3

Fgure7 Imagesof sample



Table3 Result of Questionnaire Survey

sample (a) (b) (©) (d) (e) () (9 (h)
No.(/296) 110 134 31 234 69 141 162 199
height of middle middle large small large middle middle middle
main structure
color of brown dark gr brown dark gr white dark gr white reen
main structure gy gy gy g
land use low residential|low residential] commercial |low residential] commercial commercial |low residential| commercia
area area area area area area area area
distance from ) ) ) )
. surrounding | surrounding | surrounding urban area center area center area urban area | surrounding
the city center
width of . . ) .
narrow narrow wide narrow wide wide narrow wide
bounrdary road
average score
(8.0 1 point as ranking) 5.8 5.2 4.4 4.1 33 2.8 16 0.9
observ_atlon _ranklng 1 2 3 4 5 6 7 3
by guestionnair e survey
estimation ranking
2 7 1 4
by evaluation system 3 8 5 6

In bottom of Table3, two lines shows ranking of
landscgpe. Such as the ranking of landscape (€) and thet
of landscape (d) are differet between obsarvaion
ranking and edimation ranking. The number of
corrdation coefficient of reking is 0.47. It is not explain
good performance. But, this Situaion shows that only the
philosophy of this evduation system is different from
opinions which examinees had. One of the reasons of
these differences, there is a tendency that people regard
severd colors as harmonious landscgpe. Because in this
system, the colors of surroundings counted by number, so
this human’s sense of color can not be explained.

Congtructed system could output Smilar ranking
without upper Stuation according to the philasophy. The
evduaion sysems should not dways express the
peopl€'s opinion to the landscape. Howeve, it is one of
the most important points of evduaion sysems to
explain people's sense of urban landscape. It needs to
improvein thispairt.

V. CONCLUDING REMARKS

The expert system is gpplied to evduation method of
urban landscgpe in this study. The findings for this
research are summarized asfollows: 1) the data base was
congructed by aranging logics of urban landscape
evduation in locd dities. 2) The evduaion system of
urban landscape could be applied usng Expert System.
This sysem enablesto use expert’s evauation knowledge
only picking input deta. And, we can use this sysem in
the occasions making good urban landscapes

Added to these, 3) it was enable 0 trace origins of
consequence. 4) And aso it could be added and revised
eedly. And, 5) severd problems of constructed system
wereclear.

The future direction of this research will be the growth as
evduaion sysem. So, we will do the following approaches
We will revise the problems concerned with “Structure
design” and “Visud harmony”. These problemswere cleared
in thisresearch. And we will add new evauation knowledge
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