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- ~ Please explain individually how “deductive reasoning”, “inductive reasoning”’, “abductive

reasoning” and “adductive reasoning” works in the reasoning of design(25%) -

s AR MR U fEE R T AHEERTSELL | (Survey Research Method ) H1 » #70[ 5388 (1)
e A B (2) ATIERTE - gl EMAGTER MG HE NP e T
WA B - Sl DU ah " Raalh s, SBAEFHUE (Sampling ) f) d8E il e AR
FRIE R, - (25%)

~ {8 T BeAETGe  (grounded theory ) 7 Al EAFIY " BetEllag | LAATHIEHEEHT (AR
BRIt p 8 BRAF T BRI ) ? (25%)
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o IR A T HRgE i am AT AT 2 ARRA A 2 S PO ReT 7 o a it ge Sk - PR avaieg
el 7 HH AR 7 (10%)

i fEREGES 4 00 (158 3 REPES - S % - TP S 3R B 1R » RRET 15%)
RN e ] T s [t e prir s Gl - I PLUE SR » St a s sE 5ia -

SR E A AR R A2 T RERE - LSRRI -
(1)Participant observation {(3)Cluster analysis

(2)Coenstruct validity (4)Ethnography
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* Richard Buchanan considers design to be an architectonic art that can unify other, more narrowly

conceived arts and crafts: “Design is what all forms of production for use have in common. It provides
the intelligence, the thought or idea-of course, one of the meanings of the term design is a thought or
plan- that organizes all levels of production, whether in graphic design, engineering and industrial design,
architecture, or the largest integrated systems found in urban planning.” According to the quotation
above, what 1s your opinion on the meaning of design? (25%)

(1) aHLAchasGfBT MYk 38 (10% )0 (2] Gk FoUsORiR L amsman (15%) -

It 15 important to encourage students to adopt a problem-oriented attitude towards creativity and
originality, Fo understand and accept that as a creator, one always starts out from objects and design
solutions that are already to hand (whether it is a matter of artefacts or naturfacts), and that one always
builds on the inventions and contributions of others - that it is impossible to avoid this and that this is
characteristic of every profession — all this is a precondition for leamung to appreciate the significant
contribution made by others to the success of one’s own design results, This insight strengthens the will
and the motivation to learn from others without feeling that it is spoiling one’s own originality and
artistic innocence. It is only when we realise that our own design 1s always a link in a redesign process
that we achicve better control over our own work, becanse we better understand what and why and how

much we adopt of other people’s solutions, whereby we can be more critical of our own work processes.

Meanwhile, there is no hiding the fact that the redesign perspective can have the effect of a douche
of cold water on many designers, in that 1t may be perceived as belittling the designer’s own contribution.
I wall therefore, in conclusion, attempt the role of a mediator.
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I have argued in favour of a redesign perspective because I have felt that the opposite, the design
perspective, has reigned largely supreme. Meanwhile it is important that neither the design perspective
nor the redesign perspective should reign supreme, but that both should be present as two equally
relevant and equally real perspectives. The notion of design has a tendency to place the designer’s own
creative contribution under a magnifying glass. Important as this is for the creator, it at the same time
promotes a short-sighted perspective of one’s own work, because the contributions of others only come
into the field of vision to a very limited extent. We are then inchined to see ourselves as sole creators. But
we pay for this satisfaction in the form of the sole creator’s mental isolation and fear of
underachievement. The redesign concept on the other hand can be accused of undervaluing the work of
the individual designer because it focuses on the supra-individual, collective, cooperative and cumulative
aspects of design activity, We sec our own contributions as though through a “minifving glass™ that
brings also the contributions of others into view. But as a bonug we achieve the certaimty that we are not
alone, that we are not forced to think of evervthing for ourselves, and that, as designers, we are all the
time part of a distinguished team of inventive and imaginative colleagues even if we perhaps never meet
them personally. and even if the majority of them are no Ionger alive.

There is nevertheless a tension between the two perspectives, and it is easy to give in to the
temptation either to reduce design to redesign, or to base ourselves only on the design perspective. Both
are essential if we are to understand what being a designer is about. It is only when we are able 1o allow
both these perspectives to exist peacefully side by side mm our heads that we achieve a realistic, and
civilised, view of design. This is not easy, but we can, and should, practise it — and we ought also to
teach it to our students.

Seeing design as redesign is seeing the creator as the re-creator and co-creator. But it 1s not so that
the creator is lost in the perspective of redesign. Onc can certainly not be a creator without being a

re-creator and co-creator. But neither is it possible to be a re-creator and co-creator without being a
creator.

P ~ 5 HAEH What Does the Horzontal-Vertical Dlusion Show Us about Size Perception ? [ ¥%55%
(2 E )R o MTIU RS b B E SR R B ERAS S (10 %) - A F LA A T ACk
2 (5 %) » LSk RS R AR o R 8 B - SR Y - IR
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What Does the Horizontai-Vertical [llusion Show Us about Size Perception?

Sérgio 8. Fukusima

Laboratory of Perception and Psychophysics
Department of Psychology and Education , FFCLRP, University of Sdo Paulo
Ay. Banderrantes, 3900
14040-90]1 Ribeirdo Preto SP Brazil
E mail: fukusimai@usp.br  fax: (016) 633 5015

Abstract

Twao experiments were carvied oul o investigate the
horizontal-vertical illusion using the psychophysical
methad of adfustment and the double staircase metiod,
Results from both experiments indicated that the eye
movement and the stimulus time exposure can affect the
magnitude of the illusion, but they cannot affect the
illusion pattern in function af the location of the stimuli
in the visual fields and of the location of vertical line on
the horizontad fine. 1 is suggestad that size perception
invefves specialization of the right and the left brain .

1: Introduction

- Since the middle of the nineleenth century,  visoal
or optical or peometric illusions as they are called, have
being reporied in academic literatwre. Although most of
them are considered only as curiosity, some researchers
i perception call attention to they are potential sources
of information of how (he perceptual and sensorial
systems work f1].  Among of these illusions, the
honzontal-vertical illusion is one in which a vertical line
is perceived greater than a horizontal line of the same
physical size |2, 3, 4], and it is an indubitable instance
thal visual size perception is anigotropic. This illusion
was first reportied by Fick in 1851 [5] and stll
unexplained, although there are  hypotheses  that
considered it as an optical, or a psychological, or a
neurophysiofogical outcome [1, 4, 6, 7]. A promise way
1 investigate this perceplual phenomenon is the use of
psychophygical methods, by  which the sensorial,

0-8186-B058-X/9T $10.00 £ 1997 IEEE

percepiual or psychological events such this can be
quantified.

In order to shade some light on the mechanisms or
processes involved in this illusion, two psychophysical
experiments were planned.

2: Experiment 1

In this experiment the horizontal-vertical illusion
was Investigated in function of the position of the
vertical line on the horizontal line of different sizes.

2.1: Method

2.1.1: Subjects. Ten adulis (SM and 5F) from the
University of Sio Paulo at Ribeirfo Preto participated as
paid subjects in this experiment. Their age varied from
19 10 32 year old, and their visnal acuity were 20/20 or
above for both eyes with or without corrective lenses.

2.1.2: Material and equipment. A compatible
microcomputer PC 486-DX2, 50MHz, with a Diamond
SpeedStar24 video board, 1Mb VRAM, and with a 15"
monitor NEC-4FG  at resolution of 1024 x 768 pixels
were used 1o present the stimuli at 30 cm away from the
observer in an illuminated room. The stimuli were
configurations of a horizontal and a vertical line, drawn
in black-three-pixel-thick lines on a gray screen
backpround. The sizes of the horizontal line were of 30,
160, 240, 320 and 400 pixels (length of 2.29, 4 57, 6.84,
909, and 11.31deg respectively). The initial size of the
vertical line could vary randomly from 70 o 130% of the
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horizontal line presented. It could be presented on the
horizontal line at one of mine positions (see Fig, 1).

-4 -3 -2 -1 0 1 a2 3 4

Figure 1. A horizontal-vertical illusion configuration
with the vertical line at the central position of the
horizontal line. Positive numbers indicated positions
of the vertical line at the right of the central point
and negative ones at the left.

These positions were identified as 4, -3, -2, -1, 0,
I, 2, 3 and 4, The position O was the central point of
the honzontal line, The position -4 was the left extreme
and the position 4 was the right extreme of the line.
Each position was scparated from the next by a step of
the 148 of the total size of the horizontal line prescnted.
Combining sizes of the horizonial line and positions ol
the vertical line, forty five stimuli were possible.

2.1.3: Procedure. Each stimulus was presented five
times 1 random order. The task of the subject was o
adjust the vertical line to be percerved as the same size
of the horizontal line. For this, the subjects pressed {rom
thke keyboard the key "a" or "s" to increase the line by
steps of three and one pixel respectively or the key " or
"d " to decrease the line by the same steps respectively.
The relative errors were calculated by

Error (%a) = H{S5-PSENSS,

where Error{%) is the relative error, 55 1s the standard
size from the horizontal line, and PSE is the Point of
Subjective Equality (mean of the size of adjusted vertical
line}, This error was taken as the measurement of the
illusion. Positive errors indicate that the wvertical line
were overestimated, i.e., the vertical line was adjusted
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smaller than the honzonial line to both be perceived with
the same size. The negative errors indicate that the line
was underestimated, 1.e., the vertical line was adjusted
bigger than the horvizontal line, Time exposure of stimuli
and cye movement were not controlled, :

2.2: Results
The means of the relative errors were plotted in
Fig.2.
" - o 2.2%deg
0 4.5Tdeg
¢ h.A4deq
& "9.08deg
# 113taeg
. 5
®
[
=
L
0
._E_ 1 i 1 1

Vertical Line Pasition

Figure 2, Means of rvelative errcors of the adjustment
of the vertical linc in function of its position on the
horizontal line and the size of the horizontal line.
Vertical bars indicate standard errvory .

An ANOVA for repeated measarement (5 sizes x 9
positions} indicated that the size of the horizontal ling
[F(4.36)=6.18; p=0.01] and the position of the vertical
line on the horizomtal line [F{8.720=4.07;, p<0.001}
affected the illusion. There was no significant interaction
between both  factors  |F(32288)=1.04; p>0.03].
Stimulus configurations above 6.84deg trended to be
more oversstimated than the smaller configuration. And
the illusion wrended to be stronger at the center of the
horizontal line, decreasing toward the intermediale
posilions 1 and 2 (right side of the cemer of the
horizontal line) and sometimes presenting a reversion of
the illusion at the position 2 for size smaller than or
equal to 6.Bdeg. In the left side of the central point of
the horizontal line, the illusion trended also to decreased
at the micrmediaie position -1 and -2, however, the
reversion of the illusion did not happen so strong as it

had in the right side, In general. errors in the lefl side
was more overestimated than those ones in the right side.
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2.3: Discussion

The position of the ling on the horizontal line and
its size affected the horizontal-vertical illusion. However,
the patiern of this result was not the same as that one
found by Kunnapas {2]. in which the illusion was
adjusted 1o a linear function that decrease symmetrically
from the central position loward both extremes of the
horizontal line, The results from this experiment
presented an abrupt tendency of reduction of the illusion
al the intermediate positions in both sides of the central
position. And this abrupt reduction was more noticed in
the right side, where sometimes for size smaller or equal
to 6 84deg the itlusion reverted.

3: Experiment 2

Ome question about Exp 1 is how much the eve
mavements can affect the illusion, In order o
investipated this problem in this experiment, the
horizontal-vertical illusion was investigated with control
of the time exposure of stimuli, the eye movement, and
the shape of the frame around the stimuli. To avoid
sessions longer than two hours and problems with space
available from the center of the screen, only the three
first sizes and five positions of the vertical line at the
horizontal line from Exp, 1 were chosen.

3.1: Method

3.1.1; Subjects. Six adults (3 M and 3 F) from the
University of S0 Paulo at Ribeirdo Preto participated as
paid subjects in this experiment, Their age varies from
19 10 24 yearold. All had visual acuity 20/20 or above
for both eyves with or withoui corrective lenses.

31.2:  Material  and  equipment,. The same
microcomputer and device from Exp.1 were used in a
dark room. The stimulus was a horizontal and a vertical
line drawn on black screen with a white-one-pixel-thick
line. The size of the horizontal line was 30 160, and
240 pixels (length of 229 457, and 6%4deg
respectively), The initial size of the vertical line could be
75 and 125% of the horizontal line presented and it
varied by step ol 5% of the size of the horizontal line.
The vertical line was presented in one of the 3 positions
at the horizontal line (-2, -1, 0, 1. and 2). The position 0
was the center of the horizontal line. the position -2 and
2 were equivalent respectively to the position -4 and 4 of
Fig.1, and the position -1 and 1 were equivalent
respectively 1o the positions -2 and 2 of Fig.l. The

intersection of the wvenical and horizontal line was
always the center of the screen. The screen was covered
with # black-paper mask with a central-circular-18cm-
diameter window. This was done o avoid any frame
effect from the rectangular shape of the monitor screen.

3.1.3: Procedure. FEach subject had hisher left eve
blindfolded, and was sat in front of the screen. Hisfher
head was on a chinrest from 50 away from the center of
the screen, which was adjusted 1o the eve level and
straipht ahead to the right eve. A compuler program
presented the stimuli using the double staircase method
with an ascendant and a descendent sequence of 50 trials
[8]. In each trial the stimulus was presented for 100ms.
This time exposure was enough to avoid any eve
movement after the glance fixation. In each trial the task
was 10 judge whether the vertical line was bipger or
smaller than the horizontal line by pressing "a" or "d"
respectively  from  the keyboard. The increment or
reduction of the vertical line in cach subsequent trial was
5% of the size of the horizontal line used. The Point of
Subjective Equality (PSE) was first calculated, and later
the relative ervors using the Equation 1.

3.2 Results

174

The means of relative errors were plotted in
function of the position of the wvertical line at the
horizontal line and of the size of the horizontal line in
Fig.3,

il -

3 2.20deg
n 4 .57deq
@ G.Addag

L

mig

-~15 T 1 T
= - i L 2

Vertical Line Peosition

Figure 3. Means of relative errors of the adjosimemt
of the vertical line in function of its position on the
horizental line and of the size of the horizontal line.
Vertical bars indicate standard errors,
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An ANOVA for repeated measurement (3 sizes x 5
positions)  indicated significant effect of position
[F(4,200=2.48; p<0.001] but no effect of size
[F(2,10)<1.0] and interaction between size and position
[F(8.40)<1.0), The relative errors were bigger in the
central position of the horizontal ling and smaller at the
positions pear the extremes. Similarly o Exp.1, there
was a lendency of the errors 10 decrease more at the
intermediate position in both side of the horizontal line,
breaking down the lincarity from the ceniet toward the
extremes of it. If the whole or the most of the horizontal
line is in the right side of the visual field the venical line
is overestimated. If whole or the most of the horizontal
line is in the left of the visual field the vertical line is
underestimated, reverting the illusion.

3.3: Discussion

Although the magritude of the relative errors at the
central position and the tendency of underestimation at
the right side were stronger than that found in Exp. |, the
illusion still presented the same pattern. So, it seemed
thal eye movement can reduce the magnitude of the
illusion but not its pattern in fonction of the position of
the vertical line on the horizontal line. One possible
explanation of the difference in the illusion magnitude is
that the time exposure is crucial to detcrmine the
magnitude of the illusion, As in Exp.1 there was no limit
of the time exposure in cach trial, subjects could had
more lime for processing the visual information and had
more resource to correct their performance to reduce the
error. The difference between the resudl from the left and
the right side of the central position was more noticeable.
The postions al the left side trended to presem
overeslimation while the positions at the right side trend
o presented underestimation of the vertical hine, i.e.,
reversion of the illusion was more frequent in the last
case.

4: Gveneral discussion

At this point, both experiment indicated that the
horizomal-vertical illusion is affected by the position of
the vertical line at the horizontal lne bul nol as the same
patiern reporied by Kunnapas [2]. The illusion is strong
if the size¢ of the horizontal line is bigger than 6.3deg |
and it is not so different if the size is in between 1.4 and
6.Bdeg.  Eve movement and time cxposure of the
stimulus are not factors that affect the patiern of the
illusion in function of the vertical line position, bul i
trends to change {ts magnilude wward over or
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underestimation.  This fact can be related to two
hypotheses: 1) the eye-movement presenied during the
adjustment irend not reduce the illusion, or 2} the
illusion is determined by the lack of information that
suffice the correction during the wvisual information
processing for size perception. And it indicates that the
more the lime, the lesser the error or the illusion. Also,
from both experiments, and especially from Exp.2. the
difference between errors from the lefl and the right side
of the visusl fields suggest that size comparison should
be mediate by the brain laterality. The illusion 15 hold
with overestimation and sometimes it vanishes in the
case that the whole or the most of part of the horizontal
ling is presented to the left brun (the case that the
vertical line is presented at the left side of the central
position). In case that it is presented to the right brain
(the case that the vertical line is presented at the right
side of the central position) there is reversion of the
illusion. For this point of view, Cohen et al. [9] had
indicated a possible anatomical area for this asymmetry,
and Chukova [10] and Fukusima [11] indicated this
asymmetry psychophysically,

The analysis of the quantification of the horizonal-
vertical illusion can provide information of how possible
physiological mechanisms are involved, and it is possible
that it can also benefit cybernetic models of the human
vision in the future,
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