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Abstract

This research proposes a projecting display system that applies kinetic animation engine.
We have developed a set of motions: of letters as kinetic animation Wh1ch is operated by
kinetic englne software on brgwser. Our research team confirmed that our Kinetic
-animation engine could improve recognition of letters or images on a rough surface of wall
when an electn'c' perector is used. This mechanism could provide a flexible message
casting mechanism, which are available. many different situations with pfojecting variety of
information from Internet. Examples of such message casting are electric advertisement,
electric bulletin board at disaster-stricken districts, and electric sign system projecting on a
rough surface such as building wall or floor and so forth. Moreover, we evaluated the
efficiency of recognition using kinetic animation by making inquires show the result is

effective. .
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1. Introduc‘tion

Kinetic animation is proposed based on kinetic typography proposed by Ishizaki

etal™. Kinetic typography is proposed as the effective method using moving characters

on displéy. By using this method, the messages can be shown effectively. From this
pdint of view we propose the method of kinetic animation as the communication
method usirig not only moving characters but also moving graphics. The purpose of the
use of this method is mainly improvement of the recognition of fhe message and/or
graphics. Especially, this method is effective for image projection on a rcmg"h screen
such as a wall of building. Our research team has been working on this proj'ect a couple
of years and explored possibilities about how the kinetic typography could effectively
apply to computer graphic devices. The result are shown in %%, ‘

The common approach to express kinetic typography, namely to show the characters
and graphics on browser is to use Java Applet. We define a set of motions of the letters
by the software and developed them into so-called "kinetic engine'. As a result, kinetic

typography can be Operated by any personal computer Whe"n message projection is

" required. The message can be transferred from anywhere on the Internet. The purpose

of this paper.is to propose this electric projection system with kinetic animation. The
evaluation will be given especially in the situation where the walls of building are not

very smooth and screen are uneven.

2. Concept Of Kinetic Projection System .

Image projection on a rough screen could be very difficult since pictures or letters are
sometimes partly hidden or are disturbed by some parts of the shape or the texture of
the weﬂl. In this section,“mo{fing the projection image helps a lot fo improve readers’
recognition of the message. In other words, the kinetic animatién could improve
recognition of letters in disturbing surface. , | , » |

The kinetic projection éystem (K.P.S) equipped by ‘kinetic’ engine software could
provide the projecting information on building surface with improved. readability of
message. The system will be connected to Intérnet, so that it offers anv opportunity for
the public to be able to get the network information easily even in emergent situations

such as earth quake.
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Table.l The mean value of the readability in the case which letters are fixed

three letters word ten letters word . a sentence
Gﬂd X0 Grid X1 Grid X2 Grid X3|Grid X0 Grid X1 Grid X2 Grid X3|Grid X0 Grid X1 Grid X2 -Grid X3 :
10pt | 276 205 112 146 274 249 141 174 270 181 138 241
18pt | 271 1.75 106 136 246 228 141 181 243 265 144 223
58pt | 260 299 194 194 291 283 131 185 275 225 186 206
“l72pt | 296 296 237 118 293 277 179 179 286 242 233 158

=significant

10p-18p
-58p
-72D
18p-58p
-72D
58p-72p

0.00 -0.07

-0.15  0.07 | 0.06

Table2. Differential of readability between the size of letters in the case which letters are fixed

S

-0.10 --0.17

it

Table 3. The mean Value of the readability in the case which letters are moving

- three letters word
Grid X0 Grid X1 Grid X2 Grid X3

ten letters word
Grid X0 Grid X1 Grid X2 Grid X3

'a sentence
Grid X0 Grid X1 Grid X2 Grid X3

10pt
18pt
58pt
| 72pt

284 297 297 297
287 293 296 294
291 297 294 294
293 296 296 297

241 - 291 293 296
279 293 299 294
293 290 290 293
297 297 296 294

254 242 287 280
2.71 273 293 291
290 275 286 277
2.90 283 283 281}

Table4.

Differential df readability betwee

10p-18p
-58p

- [ 18p58p
| -72p
58p-72p

-72p|

-0.03
-0.08
-0.09
-0.05
-0.06
-0.02

0.05
0.00
0.02

- -0.05
-0.03
0.02 -

003 -0.04 -0.07

0.02
0.03
0.02
0.02

-~ 0.00

-0.02

n the size of letters in the case which letters are moving

0.06 -0.12
0.01
0.04
0.07
0.10

0.03

0.03

0.10

) -0.10
0.00 -0.07

-0.04

3. Improvement Readability by K.A.

The evaluation have been carried out to confirm' the improvement'readabﬂity by

kinetic animation with the helps of seventy-five college students at Miyagi University,

Japan. They marked statistics about capability or recognizing that are overlapped by
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arrays of square on a CRT display(Fig. 1).

In this experimentation, subject evaluate readability of given letters on the CRT
display into 3 grade (readable, almost readable unreadable). The four factors which
depend on the readability are as follows: |

1) size of letter (four levels: 10pt, 18pt, 58pt,

EEEBEEEEEERBE | and72py . ‘

B E E B EBEEBEEERE] ii) thickness of the grid (4 leyels: 10pt, 18pt,
EEEEEEREEEENR 58pt, and 72pt), |
EEENEEEEERER iii) the number of letters in a sentence (3
EEEEEEERERE levels: 3 letters, »10.1etters, and a sentence),
pEEREEEEEE | o

EEEEEEEREENERN iv) motion of letters (2 levels: fixed, and
2 2 4 o 2 U S d NN move). | 4 '

EOO !ng. EEEERR We represent the grid having obstacles. of
EEEEEEREEEERN 10pt to XO, similarly we denote ,‘Ehe grid
% having obstacles Qf 18pt, 58pt, and 72pt to X1,

Fig.1 Sample letters on screen at experiment. X2, and Xg respectively. The plan of
) experimentation is within-subject factor since
subjects are evaluated the readability of sentence which are combination of the four
factors mentioned above. The evaluation was done by using fixed factor since the
number of factor is too many to e\}aluate, and evaluétion taking into account of all of
correlation ‘
At first, to evaluate the effectiveness of motion of letters, we compare the readability
of fixed letters and moving letters (see tablel, 2, 3, and 4). As shown in table 1 and 3;
motion of letters improvés the readability from the result that the readability when

letters are moving is 2.99 to 2.41 and readability when letters are not moving is 2.99 to

_1.06. Tables 2 and 4 shows the difference of readability -between moving letters and

fixed letters. The shadowed item in the figures are significant. When letters are moving,
there are few dependence of readability on the size of letters compared with fixed case.

Next, we evaluate the fact that whether readability implies motion of letters or not.

- As shown in table 1, the low readability condition of fixed letters are a word consist of

three letters on the grid X2 and X3, a sentence consisting of ten letters ont the grid X2

and X3, and a long sentence on the grid X2.

—132—




ERAFHEMEFHLCE 865

~In those conditions, we carried out two factors analysis for the size of letters and
| motion. Consequently, there was a significant interaction ar’nong_'three cases, those are
viewing the three letters word on grid X2 and X3, viewing the word consisting ten
letters on grid X2, and viewing the sentence on grid X2. Namely, in any condition,
when letters are moving, we obtained the result that readability is high and does not
| depend on the size of letters although readability depends on the size of letters in fixed
case. Moreovet, when viewing the 1etters on the gird X3, readability only depends on
the motion ef the letters and does not depends on the size of letters.

- To obtain the cond1t1on of the motion Wthh increase the readability, we carried out
two factor analysis between the size of letters and the grids when letters are moving.
Consequently, main effect of the s1ze of obstacles are 51gn1flcant when three letters are
moving, and readability makes low when viewing three letters on the grid XO0. In two‘
cases where a word consisting of ten letters and a sentence are moving, signiﬁcant of

the size of letters and the grid was significant. From the result of .post hoc analysis, we

PROJECTING IMAGE/

/

CONTROLER o ; :
WIRELESS DATA DEVICE --------- ~

Fig.2 Model of K.P.S. Fig.3 Demonstration of K.P.S.

- get the result that most unreadable situation is motion of a word of ten letters with the
size 10pt on the grid X0. Moreover, we observed that If the size of letters changes 10pt
to 18pt, readability makes higher but there are no improvement of readability if we
change the size of letter to 58pt or 72pt. The case where the sentence is moving on the
grid X0, readability depends on the size of letters. Namely we observed that the
readability makes higher if the size of letters becomes larger, but we could not observe
the difference of readability between 58pt and 72pt. And the case where the sentence is

moving on the grid X1,we can get the result that tne readability does not depends on
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the size of letters, if the size of letters exceed- 58pt From the result above, we can

conclude that the mot1or1 of. letters improves readablhty in any cases compared with

fixed letters, moreover the moving letters hardly influenced the size of letters and the

kind of grids, Moving sentences could help recognition the unreadable sentences. It

means kinetic motion can be effective on increasing readability of unreadableprejected

images on a rough surface. This is-a main reason of the key technology applying

kinetic animation principle for the new electric projection system.

4. Model of Kinetic Prolectlon System

On the basis on the readabrhty test, setting the system outline as follows .

-It will be an'unstable device for projecting on a rough surface at indoor or outdoor.

-The system needs wireless data communication equipment for projecting the
network information. ‘ ' -

-The projecting images require HTML data' format for using a b_rowser equipped the
kmet1c ammatron engine. 4 |

Figure 2 shows the outline of the system The system consrsts of a projector, a
controller and a wireless data device. The controller receives network data through the

wireless data device, and has a control panel for operating the rhotion levels of the

. . €
projecting image. It is a software for selecting motion types which are vertical,

horizontal, round and random motioh and for. controlling speed if the motion in order to
the best condition against the rough surface. And it has a window for bemg put into a
World Wide Web (WWW) address of projecting data.
Demonstration of KP.S.. _ ' _
A demonstration of KPS. presents an effective projecting image, depending on
electricity of the projector, | , | ‘ , .
" could be confirmed especially at night, even— at daytime under the cloudy sky or at a
shadow surface surrounded by tall buildings. The samples of image are projected as
exhibition'informatien anda commercial advertisement. They are composited by some
figures and sentences. o '
Condition of a Rough Surface

Most surface of building wall is ﬁsually ‘rough condition for building materials,

-window sashes, tiles, bricks and stucco. Those have different ,colors and different

| reflected condition which prevent the readability of a prejecting message. Some parts of
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surface overlap the parts of projecting letters. Kinetic animation moves the unreadable
parts of letters to readable places on the surface Black mirror curtain Wall is not
approprlate screen for prOJectmg since its absorption of light rays.

Letters on PrOJected Image

-Small size of letter is not-best for projecting. Size using as-title will be good. Color of
letter requires Qompl_ementary to the color of the surface. High saturation of letter will
be preferable. | | ‘V

Motion for Readability | _

Quick motion is not appropriate for readzible: Slow motion kind like the motion taking
ten seconds per a round movement is good for reading the letters. Some b_ﬁilding'
- materials have stripe patterns as vertical or horizontal. The feadability of image
improvés by perpendicular motion against the stripe direction. The round and random
motion is approprlate to any kinds of stripe because it has both vertical and horlzontal
motion. -

View Angle _ A

The angle from floor to projecto’r beam within 30 degreeé'will be kept for good
readability in our dempnstration. We have to check more abput the angle at various

conditions.

5. Conclusion ,

This K.P.S. could be applicéble commercial equipments. ' A personal éompﬁtef
equipped- the kinetic animation enginé, an electric projector, and a network device, can
operate the' service. Most effective service using this system will be commercial
advertisements. And an electric bulletin board at disaster-striken d1str1cts could be

~ useful. Our research team will try to apply the K P.S. for commerc1a1 use.

References

1. http: / /WWW. cmu. edu/cfa/design/kdg/

2.Y. Uekita, Y. Harada MF urukata The p0531b111ty of kinetic typography expression
in the Internet art nyseum, SMC'99 Conference CD-ROM, pp.230°235, IEEE
International Conference on Systems, Man, and Cybernetics(1999) ' |

3.Y. Uekita, J. Sakafnoto,M. Furukaté,\Dynamic motion by kinetic typography for
expression sensible information, Proceedipgs of AFSS ‘2_00.0, pp.323~328, The Fourth

—135—




Bulletin of Miyagi University School of Project Design, No. 6

Asian Fuzzy Systems Symposium, International Symposium on Theory and

Applications of Soft Computing(2000)

. 4.°'Y. Uekita, J. Sakamoto, M. Furukata, The Method of Kinetic Typography

Covmmunication,‘ IEEE SMC2000 Conference Proceedings, pp.432-436, IEEE
International Conference on Systems, Man, and Cyberﬁetics(ZOOQ)

5. Y.Uekita, K. Aihara, A. Fuj'ii, Y. Uekita, Kinetic Typography -An Application of
Internet Chat,00.248-249, Proceedings of the 48th Annual Copference of J SSD(2001)

—136—.




