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Abstract

We have investigated affective influence derived from the visual effects in moving
images. In this paper, we confine ourselves to transition, especially dissolve, as one of
the visual effects.

We found that the influence of transition can be ônticipated by the impressiveness of
the pre-transition ard post-transition images. If both images :ue simple, the
post-transition image is dominant in affective influence. And if both are complex, rnore
impressive images are dominant in affective influence. Moreover, in the fornpr case,
the influence is independent of duration of transition, while in the latter case, the
dominance of the post-transition inrage increases with the duration of transition.
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l lntroduction

We conduct researches into evaluating the visual effects of the digital video. Visual
effects are important elements that are applicable to the wide range of the image media
such as television, nnvies, video ganrcs, and WWW pages. The visual effects design
is considered as the skill of enhancing the stage effects of the television (ITE, 1999).
We can express the word of the "television" in a different word: the "whole of an image".
The optical treatrnent has been their basis in the nnvies using films, but in recent years
they have been used actively in the image production since computers were introduced
into the image production process. Complicated visual effects beconp now possible
by the developrnent and diffirsion of the computer technology. Moreover innumerable
variations of visual effects have been made easily by changing pararneters.

The image npdia, especially the digital media have meaningful relations with the
cornputers. And recently the application range of visual effects has been getting so
extensive, for example they are used for the desktop interface using operating systems
ofpersonal computers.

Visual effects are often applied in the transition part between consecutive pair of cuts.
Transition is sornetimes thought to be as important as the cut itself (Katz, 1996).
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Tbe kind of transition The meaning of the image Affective meaning

Cul A present stop
Powerful, Rhyhmical, Face,
Comical

Dissolve
The mediation of the time of the
non-contimrance and the space

With a profound meaning

Focus in / Focus out The loss of consciousness

lransfcmation Cut itself is nrade the target of the
interest.

Fade
The episode and the mesotomism of
the sttry

White in / White out
(There is no mood generally
recognized.)

There are many software products for image editing in the market that are provided with
several kinds of effects on transition such as "dissolve", "wipe", "chroma key", and so
on. Transition often suggests a change of the time and the space and a movement in a
play movie, and various transitions not based on established concept are applicable to a
commercial film, a music video and so on (Katz, 1996). In any case an image-maker
expects the observer to understand afrective meaning by transition. The table I
surnrnarizes the literature concerning the meaning of the cut in image editing and the
affective meaning (Katz, 1996).

Table 1: Some meanings of transitions and their affective rneanings.

Usually, visual effects are designed intuitively and empirically by amicipating the
affective meaning of the observer, but without systenratic considerations based on visual
cognitive science or engineering psychology. We have investigated affective influence
derived from the visual effects in nnving images. In this paper, we propose a method
for anticipation of the affective meaning of the visual effects,.and we confine ourselves
to transition, especially dissolve, as one of the visual effects. This evaluation method
assists the designers to apply the visual effects suitably to image products.

2 A technique to analyrÊ the emotional meaning of the image

The Semantic Differential (SD) Method by C. E. Osgood is often used for evaluating
enntionally dynamic functions (Sneider, 1969). There are actual results of the
research into the rnental effects produce which many sensuous stimuli such as color,
color scheme, lighting, tone, and so on. Studies of the color science have mainly
conducted with paper as the indication media. Recently, many resoarches are carried
out with computer displays in place of paper (for example, Horita, 1998). In their
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research, it was found that single color derives three factors proposed by C. E. Osgood,
that is, Evaluation (E), Activity (A), and Potency (P) are recognized in the same way as
the case of paper. It was also reported that the three factors are derived from music,
effect sound, shapes, symbolic words, images, and so on.

The SD method was modified by T. Matsuoka to refine the analysis of affective
influence (Matsuoka, 1995). In the rnethod, adjectives are divided into five steps
according to the difference of the frequency of the "negative" and the "positive".
Under the usual SD method, every participant chooses the nurnerical evaluation (from
-3 to 3) of the meaning of the color every time the combination of all the adjectives of
three factors changes. On the other hand, the modified SD method asks every
participant to choose the adjectives he/she thinks to be suitable freely. The modified
SD npthod is considered as the way the character of the meaning is easy to grasp, and it
is also considered to be effective especially in the color.

By the way, Junichi Nakano classified the image information into quadrant:
(complicated and simple.) and (vague and clear) which cross each other. (Figure l)
(Uejo, 1990).

Image
Abstract painting
Pantomime
Comics

etc.

Preparatory drawing
Sketch
Model
Definite value
etc.

Natural phenomenon
Society
Drama
Movie
TV
Representational pai ntin g

etc.
Map
Machine
Design
Plan
etc.

Figure 1: A classification of image information (Adapted from (Uejo, 1990)

Images, for example, single color images belong to the second quadrant (simple,
vague). On the other hand, animated images belong to the frst quadrant (complex,
vague) from the viewpoint of the affective rneaning.

We found in our previous research that transition between a pair of single color
images derived affective influence with three factors "8, A, P" (Soga 1998). Therefore,
we premise the affective meaning of the visual effects of animated images also contains
the sanp three factors. We propose an additional measure of the modified SD npthod
proposed by T. Matsuoka, nanrcly, "Positive and Negative Value" of "8, A, P".
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3 Experiment

The affective meaning of digital effects are examined. The environment in which
images are actually appear is not in the same condition. The difference of the affective
meaning based on this difference is predicted to exist. In our experiments, 'dissolve

(cross fade)' is used among various kinds of transitions, for the purpose of the collection
of fundamental information. 'Dissolve' has been considered recently as a fresh sense
again though it is one of transitions used extensively from the film age (Katz, 1996). It
is pointed out that if the transition time is set up from 13 milliseconds to 100
milliseconds "effects of subliminal perception" may appear (Sakamoto, 1999).
Therefore, the transition time was limited to the range from 0.5 seconds to over I
minute, which was the applicable general tirne of dissolve.

3.l Method

As the way of grasping mental effects in the digital video quantitatively the modified
SD npthod was used in this experiment. In the SD rnethod, adjectives are settled on
both ends of three semantic scales "8, A, P". In the past researches concerned with the
SD nretho{ various sets of adjectives were adopted. The adjectives were chosen such
as shown in Table 2.

Thble 2: Three factors and correspondent adjectives (Adapted from (Matuoka, 1995))

Three factors
Adjectives

Evaluation

Activity Silent, Cold, I-onely, Sloq Far

Potency Timid, Easy, Easeful, Light, Weak

A participant was asked to operate the program for the experiment. This program
was indicated unintentionally one after another in the screen of the digital video. The
screen of the questionnaire was indicated on the display after that. Then the
participant was asked to choose the adjectives that he/she thought agree with the
impression created by the images. This task was repeated for every case. The
specifrcation of the experirnent data is shown in the table 3.

Ncisy, Ha, Cheerful, Fast, Near
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Table 3: The specification of Digital Movie used for the experirnent

In the experinrcnt, two animated irnages (color images) were used. The one image
is an animated image (hereafter called M) of snow which keeps falling and a
snow-covered rmuntain. Tle other is an animated irnage of fierce flame (hereafter
calbd B). Tlre images used for the experinrcnt rvere indicated in the same coordinate
location for ttre white background. The size was 200 x 150 dots, which was chosen to
playback snnothly in consideration of the ability of the CPU in the experirnent. The
partbipants in this experinrcnt were the junior college female students (from 18 years
old, 20 years old) of information processing major with sonre years of computer
experiences.

4 Results

dl Afiective meaning of sanple images without trensition

Table 4 shows a comparison of each tabulated number of three factors "e, a, p,,, wben
two anirnated images of a flane (B), and a snow-covered rnountain (M) were seen
respectively. (table 4).

ïbbh 4: The comparison of the impressions of the animrated images.

e + e - a + a - p -p+

1 4 2 l l

4 0 3 1 6

8 0 2 3

M 6 9

l3

2

Thc number of the participants: 16

12 $s (frame per second)
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Dissolve was not given to the digital images in the fust experiments. The difference
between any two of "Evaluations, Activities, Potencies" was statistically significant:
(Evaluation (F (1,62), P=.0145<0.05); Activity (F (1,30), P=.0[/'4<f..01); Potency (F
(1,30), P=.0004d.01)). It is considered that inrpression of these images varies. As
for the image of the flame (B), evaluation (negative) and potency (positive) are
prominent. This can be thought to convey an impression of a very unpleasant image
but a very powerful feeling when it is interpreted from the meaning of each factor. As
for the image of a snow-covered rnountain (M), active (rregative), potency (negative)
are prominent in the same way. This can be thought to be a very delicate image but
not a very active one. It was found that by using the modified SD nethod the affective
rrnaning of the image could be grasped from this result.

According to the result of the frst experiment it is possible to say these two sample
images derive different affective influence, as we expected in the beginning.

Table 5 shows the comparison between the animated images and single colors in
impressions. The impression of the image of snow-covered mountain (M) is differcnt
from that of white, and the impression of the irnage of flame (B) is different from both
black and red.

Table 5: The comparison between the animated images and single colors.

4.2 Affective meaning of the edited images with transition

We make a comparison between the affective nrcaning of animated images and those
combined with transition'dissolve'.

ANSUSMITE25SM-1993 is a standard of transitions including "wipe", but
unfortunately the standard of dissolve has not been established. We adopted "cross
dissolve" built in "Premiere" developed by Adobe Corporation, which is an animation
editing software. The transition tirne was set to the next three: 0-second (None);
I.O3-seconds (31 frame, Middle); and 2.06-seconds (62 frame, Long). As for these
scenes we adjusted the time of the non-gradation part of pre- and post- transition, so that
the total time should be within 4.8-seconds (144 frame). As for the order of two
images, both ways of presentation B + M and M + B were provided.

+ z  u

- r  - z

- 2  - 1
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We referred to the following result in adopting 'dissolve', and in deciding the
transition time. We instructed junior college girl students of information processing to
produce about 30 second digital images with the womanly sensitivity expiessed freely.
As the result, tnost of them were apt to choose 'dissolve' as a transition, and the average
transition time they practiced was l.03-seconds (31 frame). This fructification shows
it is within a range from 0.5 seconds to over I minute, which is the general time of
dissolve in the image editing spot. The results of gradation of the image and cut image,
and its affective meaning were sumrnd up and analyzed (Tables 6, 7).

Ihble 6: A comparison of the impression of movies

Tbble 7: The impression of movies and its construction

Elfeot line B

B->M

Lurg
9.
9
b

Middk
9
t.
n

i
a

None a
a

M.>B

Long
ç
,+
D

' "  -^a- "  t
a * 1  l
.,..- .i ..... l

* * i  :

Middle
.e-
j

n

* :  I

a * :

None
I
.t
D

t a r

* :A signiticant difference
**:A certain significant difference
The number of the participants: 16

r.6,... 2:
11 : .  5 ,

The number of the participants: l6
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According to the result, a statistically significant difference was recognized in the
frequency of each "e,a,p" of the scene of the digital video, compared between

B + M/IM + B and MÆ, in whichever order of presentation. This shows that the
affective meaning that an edited irnage brought was different from the image of the
snow-covered rnountain regardless of the order of the cut. We compared this
fructification with our previous research using single color images (Soga 1998).
Table 8 shows the result of the experirnent.

Ihble t: The impression of compare with transition color

**:A certain significant difference
The number of the participants: 26

The participants of the experiment with single color images were 26 junior college
female computer experienced students who major in information processing from 18 to
2O-year-old. A combination of the single colors was edited with dissolve in the same
way as the forner experiment, and the specification was the same as that of this image
editing. The experiment was conducted on a comparison of scenes where colors
change gradually and the affective meaning of the color which composes the edited
image. This experiment shows a comparison of each "e,a,p " factor about Blue and
Red which were main elements of the gradation of the colors from Red to Blue and vice
versa. The affective meaning of the edited image is close to that of the color
indicated later. And the fructification was the same though several experiments were

Efiect Time

Blue->Red

Long
e

t
n

* * i

Middlc
I
I
n

t *

I{ooê
e
a
n

*a

Rcd->Blrc

Long
e
t
n

* * i  r
t :

Middle
e

I
n

**

Noræ
e

t
n

. . .  r  l* * :  :

x :A Lcant difference
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done by using each color of "Red, Green, Blue, Cyan, Magenta, Yellow" including this
example. Then we obtained the fructification that the affective meaning of edited
images was different from that of the color indicated first. The notable point is that the
influence of the order of the image of the single colors edited in this way is greatly
different from the one in the research of this time where the images of actual objects
were used.

We can presume from these two experiments there is a possibility that the affective
meaning of the edited image depends not only on the kind of transition, but also on the
impressiveness of each image. The impression of a single color is delicate, and that of
combined and edited images is influenced by the image indicated just immediate before
(the color indicated later). On the other hand, the impression of the edited images with
transition is strongly influenced when the affective meaning of each original image is
deep and clear like those of the burning flane and the snow-covered mountain.

4.3 Anticipation of the afiective rneaning of the images with transition

The result of the table 6 shows that the impression of animated images with transition
depends on neither the transition time nor the order of the image, and that the value of
evaluation (negative) is high in most cases. Therefore, it is possible to say that these
images gave observers very unpleasant impression.

From the viewpoint of the transition time no significant difference was recognized in
each "evaluation, activity, potency" as a result of the analysis of variance. In order to
examine and analyze the relation between the affective meaning and the impression
derived from transition, we introduce a distance D (l).

D =  ( l )

In the expression (l), " eo,a6,ps" indicate the standard value for each image used for

the pre-transition and post-transition, and " êpa1, p1" are the total value of "e, e, p" when

edited image with transition is indicated. Each impression is arranged by considering
the value that negative value was subtracted from the positive value of three factors of
the table 6 as the point of the space and these points are retailed in the space which 3
shafts of "evaluation, activity, potency" compose. The total fructification by the
expression (l) is shown in the table 9. Each value shows a distance from the affective
meaning of the images of the flame and the snow-covered mountain. The table l0 is
made up about the example of the single color in the same way as rnentioned. \rye
examined about a changing from the flarne to the snow-covered mountain concerning
the table 9.
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Tbble.9: A transition of the affective nrcaning by dissolve.

In this case, a distance between the impression of the edited images and that of the
flame is 14.18, 12.65,9.06 respectively in the order of the transition tinp [-ong, Middle,
None each. In other words, it is understood that in the case of the flanp the distance of
the impression approaches gradually. As for the case of the impression of the
snow-covered nnuntain, there is a tendercy that the distance falls apart gradually in
order of 32.39,33.85,41.06 in the sanr way.

It is recognized in aknost all examples that the longer the transition time is, the closer
the image indicared later approaches.

However, the table l0 shows clearly that there is no tendency like this in the case of a
single color.

Thbh 10: A transition of the affect of nnaning for a-color by dissolve

Like this, this experiment may show that the degree of the gradation of the
impression could be anticipaled by measuring a distance in the space mentioned above
between the impression of a standard image and that of the edited images.
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5 Conclusion

The affective influence derived from the transition in animated images was analyzed
by using a modified SD method, where it was measured by three factors: E (evaluation);
A (activity); and P (potency). We found that the influence of transition can be
anticipated by the impressiveness of the pre- and post-transition images. If both images
are simple, the post-transition image is dominant in affective influence. And if both
are complex, more impressive images are dominant in affective influence. Moreover,
in the former case, the influence is independent of duration of transition, while in the
latter case, the dominance of the post-transition image increases with the duration of
transition. As a derivative, we propose a criterion of impressiveness, namely the depth
ofaffective influence.

It was proved that the affective influence caused by the difference in applicable time
of visual effects can be shown by measuring a distance between the standard point and
the points of edited images with transition in the "e, e, p" space. As for this specific
example, it seems that th€ longer the time is when images of actual objects are edited
with dissolve, the closer the impression comes up to the impression of the image
indicated later. Moreover, it is quite interesting and important that the difference
between the affective nrcaning of the actual images and that of a single colored images.
There is a possibility that the strength of impression influences the affective nraning of
the edited images regardless of the editing way.

It was confirmed by this research that ttrc affective meaning of the image information
indicated in the display could be anticipated by using the modified SD method. The
duration of image used in our experiment was very short, but the applicable range of
this technique is expected to be larger.

Finally, we should consider, in the way of modified SD method, that the difference
was not detected between two cases that negative and positive values are of the same
and that there is no selection. It is necessary to investigate further about this rnatter.
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