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ABSTRACT

The author has successfully designed a machine
readable mapping metric system for filtering, condensing, and
converting a very large scale scholarly communication network
into a series of electronic maps. FEight components for
constructing such an electronic map are identified as: scale,
loci, bondage, direction, frequency, relative distance, boundary,
and threshold. This electronic mapping system can be
coordinated for building parallel subject knowled ge navigation
systems to assist database searching in network environments.
An advanced endeavor is devoted to the development of an
animation-supported navigation system to assist information
managers in conducting orientation, advanced research
guidance, and intelligence synthesis and transfer. Cognitive
computing and programming methods illustrate concise
manipulation techniques utilizing window-based animation
systems. A sample animation program entitled “Information

“Robin Hood” is portrayed. Involved in the discussions are text
handling, frame scaling, patterns and loci organization, tool
manipulation, screen coordination, etc. Mathematical formulas
in frame making are presented. The comparisons between: 1)
the machine readable mapping formats and the window-based
animation patterns; 2) bytes consumption and removal of
redundant elements in frames; and, 3) frame size control in
machine readable mapping and window-based animation
systems are conducted. The benefits, concerns, and
advancement of this approach are deliberated.
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1. INTRODUCTION

Facing new challenges and opportunities provided by modern
information technology, information workers are renewing their professional
images from applying traditional information retrieval concepts, methods, and
tools, to understanding and utilizing new computing concepts and advanced
electronic computing tools in developing quick and accurate information
navigation systems through virtual visuality In order tc demonstrate the
empowerment from adopting and upgrading current information technology,
information professionals must know how to conduct information coordination,
orientation, and representation. In this paper a set of formulas derived from the
author’s experiments are presented. It is hoped that these formulas will allow
information professionals to quickly comprehend electronic imaging concepts
and techniques, and establish an economical animation-supported navigation
system for their local information services. A sample animation program entitled
“Information Robin Hood” is presented.

2. MACHINE READABLE MAPPING (MARM) METRICS

In order to achieve the goal of providing a simple and easy to read road
map for navigating particular subject fields, a metrics system called MARM
(Machine Readable Mapping) has been developed by the author.! The MARM
system has identified eight components for conducting electronic mapping and
cartooning;:

1)) SCALE- a quantity control unit which pre-defines the size of

the image (i.e., animation frames, coordinates, shrink/grow,
etc.) to be represented;

2) LOCI- the locations of local focal points (i.e., pixels, cuts/parts,
or objects); _

3) BONDAGE- the bonding of frames and scenes, or pasting of
cuts (specific portions of an image);

1) DIRECTION- the arrow that indicates the “Sender-Receiver”

or “Source-Target” status during road-mapping/navigating, or
' “frame-clipping/sequencing” during cartooning;

5) FREQUENCY- the number of times an object (feature, frame,
word string, etc.) occurs within a certain time period for
reviewing, repeating, or representing an event;

6) RELATIVE DISTANCE- the measure of the number of links
(middle agents) needed in coordinating, resolving, or changing
an image’s recalling/representing process;
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~.7) BOUNDARY- the limit for the subject knowledge and resources

: used in the communication process; focused populations, sizes

of figures, and window frame scale for cutting/selecting/defining
row-column locations and X-Y coordinates; .

8) THRESHOLD- the gatekeeper for safeguarding desirable
relations, sizes, or cursor positions that are usually based on
frequency of occurrence during various levels of intellectual
contacts or animation reconstructions.

By applying InfoMapping, the quasi local information can be specified
and encoded for coordinating multiple actions.?

3. 'PARALLEL NAVIGATION

In order to provide an independent navigation service which avoids
interfering with the existing subject information system, parallelism is exercised.
Parallel processing and multitasking are the two concepts and techniques applied.
A special subject related software program can be developed to support
researchers in searching a particular database whether with an online or offline
connection. This type of software programming can elude the intrusion of data
integrity and copyrights of all parties involved in searching activities with multi-
databases.?

4.' ANIMATION-SUPPORTED NAVIGATION

One of the lesser applied parallel navigation roles is in the area of
animation. [n this article, the author will report the experiment in applying
animation techniques to support the navigation service for searching a particular
subject database. This prototype project was created with the aid of two simple
Windows applications: Paintbrush and hDC Desktop.

An ideal animation system, according to Tom Calvert, should be
composed of three levels: 1) the highest level- includes identification of animated
characters and the descriptions of their special characteristics; 2) the intermediate
level- generates detailed scripts on the figures’ movements; and 3) the lowest
level- “comprises detailed movement instructions” for object segments in a time
sequence.*

4.1 Orientation
Orientation perhaps is the first step in navigating subject
researchers. Due to the fact that researchers have been pre-informed
with important information, they are capable of preforming a mental
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map related to their particular interests/needs. The application of
animation would quickly provide 2 dynamic information flow with story

lines in animated cartoon figures which attract the viewers’ attention.

A menu with words and pictures could be provided for selection. This
procedure may be interwoven by way of multitasking which allows the
user to flip back and forth on activated programs or execute preserved
Inactivated icons, parallelly. '

Advanced Research Guide

Common complaints received from experienced researchers
on the incompletion and inconvenience in database searching have
convinced information service professionals that an advanced research
guide ought to be provided. What has long been missing is that most of
the currently adopted retrieval logic could only provide mainly word-
based knowledge clusters. The visual ability (or visuality, which is one
of the several related virtualities, namely, textuality, audibility, tactuality,
sensuality, sexuality, intellectuality, and spirituality), performed in most
information retrieval processes, has traditionally been trapped within
the boundary of scanning word strings, and thus has not been properly
guided by information retrieval system designers, operators, agents, or
dealers.® The cognitive ability demonstrated by visuality, which is one
of the focal points in this prototype project, is believed to dwell in
“vision catching,” otherwise known as the captivation of concepts/ideas
in the form of an image. To promote this “vision catching,” a synergism
of infomapping (which reflects scholarly communication networks),
infonavigating (which coordinates multi-programs/database management
systems), and infocartooning (which applies imaging to animate cognitive
approaches) can really enhance the information services.

Intelligence Synthesis and Transfer

[n general, it is difficulr, though possible, to understand
“Intelligence,” prior to building an intelligent machine. To understand
intelligence and to make a machine act as such, a great deal of human
effort, particularly in the field of cognitive computing, must be
Incorporated. Under this direction, we are more positive in accepting
that human-machine cooperation might be feasible. ‘

The synthesis and transfer of intelli gence in this prototype treats
intelligence as the speed which brings order out of chaos. It is the
result produced through a series of human-machine interactions that is
guided under a set of pre-formulated recipes that allow speedy post-
coordination. As the aforementioned models of Section 4.2., hamely,
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“ infomapping, infonavigating, and infocartooning, the synthesis and

transfer is the resulting bondage caused by the recurrent multi-tasking
interactions among the electronic maps, computer navigational programs,
and animated cartoon strips.

COGNITIVE COMPUTING

Cognitive computing is defined by the author as the result of the

cooperation and combination of human’s cognitive ability and computer’s
computing capability to provide instructions automatically when/wherever
needed. In the following sections, several instruction processing techniques are
illustrated. ' )

5.1

5.2

Text Handling

In handling texts, two presenting places are considered. First,
the place where texts are written in the navigation programs. The second
place is where the texts are written on the animation sequences in order
to guide researchers.

Cartooning

The core of this prototype is in cartooning, which is a technique
developed to provide a series of moving images that can offer researchers
pictorial instructions in sequential order within a specified time span.

5.2.1 Scene Plotting
The prototype animation program demonstrated in
this prototype is called “Information Robin Hood.” The idea
of Information Robin Hood was originated from “intelligence
transfer” which advocates the ideal and conviction of “world
citizenry” and “information democracy.”® In this animation
program, the plots follow FOUR recurrent story lines:

(Scene ) PROBLEM: Along time ago, King Richard the
Relevant went away to fight a holy
information war.

(Scene 1I) SHOOTER: Information Robin is an accurate
shooter, and hits his desired

‘ : “information target.”

(Scene Illa) TARGETING: Thedirected “information arrow”
is being aimed at the “information
target.”
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(Scene IIb) STRETCHING: The bowstring is gradually and
tautly stretched.

(Scene TVa)  SHOOTING: The “information arrow” is

shooting toward the “information
target.”
(Scene IVb) HIT: The “information arrow” hits
the “information target.”
Frame Making

A series of animation frames were made according to
the above story lines. The ‘making of each frame starts with
the design of figures or objects iritended. The second step is
to COPY the parts from the figures or objects designed to the
clipboard for CUT and PASTE. The recombination of different
parts results in the creation of a new figure or object. In the
meantime, colors and supporting background may be added
as well. The third step is to put story lines under each frame to
help viewers comprehend the idea from both the moving objects
and highlighted words,

It is important to have the follow-up frames slightly
modified and differentiated from the preceding frames. The
continuum solely depends upon the delicate manipulations of
the slight changes of succeeding frames. The more detailed
modification of an original frame results in a smoother
presentation of a scene’s movement. Finally, through rotation,
the figures and objects can be reused into the making of
progressive motions. This recycling procedure follows well
the five phases of an information cycle, namely, PRE-/IN-/
TRANS-/UNI-/(RE-/CON-/DE-) FORMATION.” Since the
multitasking capabilities may be equipped by the computer,
the application of ALT-TAB to switch window screens can be
exercised. This capability should be utilized after SHRINK/
GROWing the original frames to pre-determined sizes and cut/
COPYing to clipboard, and before PASTE-ing at the animation
platform with an uniform screen size.

Frame Movement ‘

The rotation of frames or partial frames is the driving
force which transforms the shape of figures or objects in a
time series. In Scene I, for example, four sets of basic.moves
were designed, modified, and deposited for later recall/reuse.
The naming of each frame is Important for correct retrieval.
For example, Kingflex-Flagbend-Knightstretch, Kingbend-
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Flagflex-Knightflex, Kingflex-Flagstretch-Knightbend, and,
Kingstretch-Flagfiex-Knightflex are sequenced in order to
provide an appropriate rotation order. King, Flag, and Knight
refer to the names of individual characters, while flex, bend,
and stretch indicate the positions of the horses’ features.

The use of editing allows us to apply SCISSORS,
DRAG, and PASTE functions in order to select and alter the
picture as is appropriate. Special functions for ZOOM-IN/OUT
are powerful tools to enhance the frameworks. With other
combinations, (such as flex-front, bend-front, stretch-front,
flex-back, bend-back, and stretch-back, etc.), the subject-
object-object coordinations are conducted freely. The principle
of “cut-bond-reunion” is utilized.®

Each frame, after remodifying, was shrunk and saved
within a standardized framework of 400x275 pixels (from
original 640x480 scale) as boundary. Each shrunken frame
can then be transferred to the animation editing program by
way of CUT, COPY, and PASTE. Some repeating movements
can be reproduced by copying previous ones. Undesirable
pieces or parts may be trimmed first before being combined
with selected objects or frames. Due to the reality that a variety
of frames diversifies the animation files, it is advisable to store
related frames in clusters under unique and distinguishable
file names. This is particularly important for those frames which
include recurring motions. It will give clear animation
sequences when they are eventually casted on an animation
program. The “TILTing” of the frame could be applied as well.
This is related to the body language of cartoon figures illustrated
in the next section.
Frame TILTing and Body Language

The continuous minuscule shifting of a figures size
and location in space could make the picture itself more vivid,
dynamic, and alive. Since the same image would be used in a
continuing series, the simulation of a back and forth rocking
motion could be demonstrated by tilting the frames involved.
To use TILTing, the slope that a frame or a series frames one
would wish to incline must be chosen in gradual gradients. A
more convenient and safer approach is to “CUT and COPY,”
the desirable parts of a figure using SCISSORS and “MOVE” it
to a third temporary working area before actual tilting is
conducted. When TILT is called, the designer could specify
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an angle for the chosen object. In this manner, each picture
frame and/or parts could be viewed in different angles. An
illusion of moving and shifting of the object is henceforth
created. It applies the Fuzzy Commonality Model to generate
a series of dynamic “instructional photon movements” for
figures. The principal formula in this Model can be represented
as: dX/dt=IN-OUT =X _- X_ 1, where dX denotes the number
of dynamic change of image instructions within a certain time
interval, IN denotes the number of new incoming image
instructions, OUT denotes the number of old outgoing image
instructions, and X and X, denote the two consecutive sets
or framework image instructions recalled from the same subject-
object coordinated image depository?

This is similar to the diffusion mechanism introduced
by the Edge Labels technique to “enforce a weak geometric
similarity in the graphs to be matched.”® Both treatments are
useful for representing a “photon limited image,” which can
be expressed by “an array of delta-functions representing the
coordinates of detected photons.”™ The movements of figures,
which indicate the intention of a moving body, are the results
of image graphs that are derived from object graphs involved
inthe scene. The “body rhythms and balance” must be carefully
carried out through creating “in-betweens,” which are “drawings
that fall between extreme points of movement” that “make a
character move smoothly.” (Note: The above quotation refers
to the creation of the animated film Beauty and the Beast )
AT&T Graphic Software Lab's Rio has been positively reviewed
as having the capability in creating “smooth transitions between
those two key frames.”’?

Similar technique is demonstrated in the prototype
animation program Information Robin Hood. When the king
is swinging his sword, his crown is quivering, his cape is flowing
in the wind, and his horse is charging with moving legs and
waving tail. The body languages of all other characters and
objects involved in this scene, plus backgrounds and colors,
produce an environment and phenomenon that are dynamic
and sensational to the viewers. The combination of all senses
from different directions in a time series causes special effects
to form inside each viewer's mind. It is essential that an
understanding of the “association of a mentaktemplate with a
bitmap plane on the computer screen” is achieved before the
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artist and designer can create a virtual image series for navigating
users.!
The Making of Navigation Maps

One of the most significant applications of animation
might be in the area of mapmaking. It is not an easy task for
an invisible scientific community to provide a clear

-communication boundary in order to locate information

“circuits.” In order to obtain an objective perspective of the
overall picture of communication traffic, citation analysis is
applied. Through usage and investigation, a set of navigation
maps may be constructed. The adoption of animation to
navigation map-making is an innovative approach, which
speeds up the process of drawing design, deposit of name string
patterns, line connections, arrow directions, etc. The most
efficient and effective contribution of animation programming
is the map continuum shown in chronological or topological
order.
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Figure 1: Sample Animation Maps for Locating
Information Paths

The continuing flow of instructions projected from
the maps allow a viewer/researcher to clearly see the transition
of a particular object in a time interval. It provides a two-
dimensional map with an added dimension, that of time
evolution. The animation program shows the occurrence, co-
occurrence, recurrence, and disappearance of a single local focal
point (LOCUS)- or a cluster of particular LOCI- in frame series.
The user of the system could print the map as a research guide
for their particular subject interest.
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Cognitive Programming Interpretation
The fundamental principle for animation is to continue to display a
series of small changes of an image, which is a partial and mormerntary
reflection of an' AUTOmatic SELF-navigating system. A consequent
trace of this AUTO (SELF) leads to the finding of four fundamental
programming/driving forces, namely, COMMAND, STATEMENT, TERM-
TERM BOND, and QUERY. To convey a successful message, either
from the aspects of human communications or from those of electronic
communications, these four fundamental forces are essential. Any
effective information programming or transferring process must consist
of these four programming or driving forces.’® The result of the process
is the formation of an image, in terms of human endeavor, as well as
electronic impact. The next effective step is to control the direction and
the speed of the instruction “photon” movement, which is the
phenomenon that electronic computing is trying to capture and
regenerate into “near” reality.'¢
Mathematical Interpretation

To animate means to give something life or lifelike form, in
other words, to cause something to move, and to move effectively"’
This conceptual understanding leads us to the study on the measurement
of effectiveness (or dynamics) of instruction photon movement. The
focus is on the dynamic change of the incoming and outgoing
instructions. This is a very simple but significant measurement, which
sustains the strength of a particular figure for a continuous time interval,
namely, to stay dynamic. More specifically, the different amount of
instructions produced or provided by the source instruction projector
within a certain time period for observation is the basic unit used to
virtually portray or illustrate the movement of instruction photons- such
as who or what will stay within the scene or off-stage. To generate 2
succession of images, the procedure consists of three steps: 1) generation
of start and end frames; 2) use of linear interpolation to locate the
coordinates of moving objects at all intermediate time steps; and 3)
creation of intermediate images using the interpolation technique. To
smooth out the image sequence, the time interval (T) can be “uniformly
divided into N subintervals each having a magnitude of dt = (T/N) 18
The judgement and criticism on the virtual portraits or illustrations are
major tasks conducted in the information laboratory by many
information scientists.
5.4.1 Series of Recurrence and Movement of Frames

In this prototype, the motion of figures (such as king,
knight, flagman, and Robin Hood) must follow a formula that
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forecasts each figure’s moving orientation. The orientation
directs each pair of coordinates (X, Y, ) to move respective N
pels (picture elements, or pixels) forward. Besides moving
figures, the background control is a vital factor since it greatly
effects the performance. Since the background is less dynamic
than the figures, it can be shifted from one frame.to the next
instead of changing it portion by portion in detail. There are
two ways of moving images: a) moving the major figures from
coordinates to coordinates within the boundary of the drawing
plane; and, b) moving the backgrounds from coordinates to
coordinates, while the major figures stay in the middle of the
screen boundary. The degrees of angles for tilting objects and
the number of steps for forwarding pels are justifiable. The
increasing/decreasing numbers of pels to step forward/
backward faster/slower are totally controllable.

- In many cases, the repetition of frames are demanded
for the purpose of economical use of computer memory and
design time. The recurrence of frames can be conducted by
recycling the depository of frames. The rate of recycling is
determined by the details of the story lines. The higher the
rate increases, the more recurrent the frames would be. In
other words, the more repetitious the frame series is, the slower
and smoother the representation will be.

Based on Scene [ Frame 1-4, a rotation cycle is created
to repeat the movement. The creation of rotation must follow
the plot. By analyzing the story lines, the recycling period can
be determined, which usually follows the order of frame
numbers (1-2-3-4-3-2), or (2-3-4-3) after first frame initiates
the cyclic movement. Some special effects can be conducted
by borrowing partial images from homogeneous objects. 1If
parts A, B, and Crepresent partial images, such as horse’s bent-
leg, flexed-leg, and stretched-leg, a probable combination may
follow the orders of: ABCB, BABC, and CBAB.

The connections between draft frames and animation
frame depend on the clipboards (PASTE/COPY/CUT/CLEAR),
the editing buttons (FIRST/PREV/STOP/PLAY/NEXT/LAST),
and the time controller (to hold frame for desirable milliseconds
up to 999 mSec, i.e., 1 second). Yet, when shown; each frame
would only endure for a mere 0.15 second on the screen (See
Figure 3). This does not seem quite worthwhile for the great
deal of time and energy spent. Nonetheless, it is the ultimate
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sense of achievement and fulfillment for artistic contribution
that fascinates, rewards, and inspires most animators.

" Along time ago K ing Richard the
Relevant went away to Sfight in a holy
infomation war,

Figure 2: Scene 1 (Frames 1-4)—King Relevant Fighting a Holy
- Information War
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Figure 3: Inside View of hDC Animation Editor
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Figure 4: - Science Il—Information Robin's Close-Up
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"~ 5.4.2

Technical Analysis of Close-Up Frameworks

In some instances, a closer look at the subject

. projection may become desirable and helpful. The close-up

would provide viewers with more detailed information. Italso
presents the viewer with a more focused object which may
require the viewer’s full attention at that particular moment of
instruction flow. Careful use of this close-up technique will

transform the show into a more attractive presentation.

Using the scene on “Arrow-shooting” in the animation

program Information Robin Hood as an example, three steps
are to be followed:

iy

2)

Screen Definition: This is the first step in the close-
up process that configures the entire screen size for
maximal expansion of an image. In this prototype
project, the frame can be expanded from the lower
right coordination point (543,369) to the lowest right
coordination point (639,479) or vice versa. This move
allows the image to be stretched out for 96 (or the
result of 639 minus 543) more pels in X-coordinates
and 110 (which is the result of 479 minus 369) more
pels in Y-coordinates. As a result, the slope of
framework of 543 by 369 is found as 0.68 (369
divided by 543, approximately two thirds), which is
used as the scale factor for close-up processing.

In-Between Framework Expansions: The number (6)
of frames to be enlarged and continuously re-enlarged
determines the number of pels. The correlation
coefficient ratio (15 pels) could be decided by evenly
dividing 96 and 110 pels (from the above Step 1) by
6. The results of 16 Xs and 18 Ys approximates the
decision ratio of 15 pels for X coordinates, since 15 is
less than both 16 and 18, thus it can fit within the
limits of either 16 or 18. And since the scale factor of
the framework is 0.68 (from the above Step 1), the
number of pels (10) for Y coordinates can be

- determined (15 multiplies 0.68). Consequently, the

close-up frames are determined to leap forward by 15
pels for X and by 10 pels for ¥ coordinates for each of
the next 6 times. This results in presenting a 1.5,
2.25 (1.5 x 1.5),3.375.(1.5 x 1.5 x 1.5), and so on,

- times closer and closer look at the focused figure.
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3) Shrinking Framework: The close-up frames must
coincide with the pre-defined size of the framework
for all animation works. Therefore, after major close-
up works were done, shrinking procedures ought to
be followed. These procedures include: a) the
selection of frames to be represented in the animation
progfam; b) actual shrinkage of selected frames; and,
c) cut, clip, paste, and animate. The shrinking ratio
(0.5490) is determined by: the size of intended
framework (400%275) divided by the size of pre-
defined close-up rramework (543x369).

Technical Analysis of “Virtual Aiming and Shooting”

A corner of small virtual world can be provided by

- animation programming. The scenery, which is seemingly so

close to the real world situation, must depend on the level that
an animation program could convince, and in many cases, “fool”
the senses of the viewer. Audio, visual, and textual effects are
all playing and contributing important roles. In this prototype
project, the visual effect (or visuality) is the major focus.
Follow the scene in which Robin Hood is shooting an
arrow toward a target, two separate but parallel processing lines
are launched: (1) The close-up zoom-in/-out process guides
the viewer’s sense of vision (and hopefully, part of his/her mind
space) to be temporarily “conditioned” or even “hypnotized”
by the constant bombardment of a series of rapid “instructional
photon movement” that is composed by the “electronic visual
particles.” (2) The use of a background to provide a series of
sharp contrasts which would help narrow down the conditions
of the environment related to the story lines. The convergence
of the two parallel processing lines requires intelligence
synthesis. This synthesis absorbs incoming instruction

- photons, measures and coordinates the “informetric space” in

an appropriate proportion. The proportion is used for
accommodating all involved “electronic visual particles” in order
to co-exist and co-represent images on the limited monitor
screen. It is reminded to first separate textual, visual, and
audible effects before convergence. The degree of sensitivity
of intelligence synthesis would influence the absorptive capacity
of convergence and affect the judgement and effect of the later
divergence. 1t is also advised -to leave textual effects out of
visual effects if the latter are represented in high speed and in
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The directed information arrev is L
shooting taward the information torgel! LG

horizontal sequence, such as a {lying arrow from the right to
the left of the screen. The vertical representation might keep
the text, as the text could be perceived as part of the object and
henceforth detracts from the speed of the focused flying object.
The combination of the two effects will slow the viewer’s
perceptional ability in accordance with the theory of relativity
and the principle of contrast. Consequently, it thwarts the
effectiveniess of performance. Last, but not least, the duration
of each frame should be incorporated into the animation

- sequence with consistency. The following series of cartoon

frames show a flying “information arrow” released by
Information Robin Hood.

[

Thoe directed infarmation arrey is
oo 1 toe xformatien torget]

infermation amow is
ard the information farget!!

Figure 6: Scene Iilb—Stretching the “Information BoWstﬁng”

5.4.4

Technical Analysis of Background Setting
The backgrounds are designed to support major
figures who would appear in front of them. With careful

. selection of scenery, a sharp contrast may be operated to re-

emphasize the particular spots on the screen. Along with the
close-up works, which may show a closer look at the facial
expression, hand movement, string stretching, as well as arrow
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flying direction, the background works select woods, bushes,
river, hills, path, cabin, sand, seashore, water, bay, ship, and
target as elements. These elements can be manipulated to
provide a visual background that would unconsciously guide
the viewer in following the sequential order of the conditional
logic pre-structured in the plot.

The number of frames and the organization of scenes
to be brought in each time affects the performance greatly.
Therefore, * the careful selection of in-between frames must
prevail. The transition between frames could then provide a
dynamic sensation that would lure the viewer toward the
designated stage and a catch-up scene leads another round of
instruction photon movement. ‘

In order to show a three-dimensional effect, spray
painting, shading/shadowing, line-thinning/-thickening,
surroundings proportioning, etc. may be added to the works.

e, IR WA i¥- oy T e L vy
PN o e AN 7 T oy Vel T -8 R 2 PRV, ATy

Figure 7: Scene IVa—Cartoon Series of “Information Arrow” Flying

5.4.5 Technical Analysis of “Virtual Target-Hitting”

The exercise of a bird’s eye-view may be performed
through “virtual targeting” technique, which is a swift
manipulation of two objects moving toward each other in a
‘high speed. To achieve this objective, the series of dynamically
changing frames, which are instantly reflecting a closing
distance between two mutually related 1. OCI (local focal points),
must be controlled. In this case, the LOCI are arrow and target.
The frame is set within the (543,369) or (400,275) coordination
boundary. These two choices could compress and save at least
53K or 97K bytes of memory per frame. The operation is to
maintain and store one object (i.e., arrow) in a fixed position
(e.g., coordinates 190,75) for continuing relocation calls, while
enlarging the other object (i.e., target). A slight change in the
shape or content of the object is allowable.

The formula of closing the distance between the two
objects is: - :

LINE (150-10*N,O)-(235+15*N,100ﬂ-15*N),

where N is greater than or equal to 0," :
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and less than or equal to 12.

With careful clipping and editing, the arrow rapidly
approaches and finally strikes the target. The effective
performance is demonstrated in the following clips.

Figure 8: Scene IVb—"Information Arrow” Hitting the
“Information Target”

6. EFFECTIVENESS MEASUREMENT OF PERFORMANCE

The effective use of the power of image processing depends on the quality
control of the “elementary composition of photons,” and “the wavelike properties
oflight,” namely, frequency, wavelength, amplitude, phase, speed of propagation,
etc.” The coordination among the systems involved in animation supported
navigation services resulted in promising a prototype for further applications.
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6.1 Comparison Between MARM and Animation
Both MAchine Readable Mapping and Animation Programming
techniques adopt the eight components of infomapping metrics. Table
1 shows the use of these components to conduct a comparison between
the two approaches.

Components MAchine Readable Mapping | Animation Programming

1. SCALE easy to change sizes of _| easy to coordinate, shrink
characters, pixels and images grow images

2. LOCUS easy to store and for routine easy to relocate original
recalling and reclustering image

3. BONDAGE lining needs coordination of easy to order, cut and

atarting/ending points
GOSUB-RETURN is powerful

paste images, yet limited
linkage to query language
application

4. DIRECTION

arrow pointer indicates
sender-receiver status and
tendency

easy to draw arrow
direction and connect
intended object or figure

5. FREQUENCY

easy to label number of times
objects appear

easy to change the number
of recurred, recycled, and
transfigured images

easy to count number of links

6. RELATIVE easy to recoordinate image
DISTANCE and gradually adjust
distance between LOCI
7. BOUNDARY | easy to control total population | dynamic window frames
of symbols of communications | are easy to regulate and
shift
8. THRESHOLD | frequency of occurrence and upsizing or downsizing '
co-occurrence is easy to select [ window frameworks is
: easy for filtering images
5, .
Table 1:

Chart of Comparison between MARM and Animation
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6.2

Y

Topography, polymorphology, and topology are useful
integrations for information studies. Topography is the representation
of particular loci. It details properties and special features on maps and
shows frequencies of communication activities among scholars.
Polymorphology helps understand intellectual communication activities
occurring in transitional forms. Topology studies the chronological
sequence and hierarchical successions in order to define a though fuzzy
but consistent boundary for a special subject knowledge sphere, or a
structural chart of organizational leadership. A time line that reveals
historical behavior patterns and future orientations of the organization
can also be generated.

Overall, characteristics, attributes, patterns, and styles can be
found. The recognitions on these common properties and patterns
would be greatly helpful in developing a virtual subject knowledge
sphere (infosphere). A persistent study on these three logical approaches
will safeguard the information navigation services. -

Bytes Consumption and Removai of Redundancy of Frames

6.2.1  Byte Consumption of Frames

The uppermost corcern in the animation performance
is the large consumption of bytes of each animation frame. A
2MB RAM is usually the minimal requirement for presenting an
animation program, while a 4MB RAM is average and a SMBRAM
is highly recommended. It is important and significant to control
the number of frames for conserving memory capacities. It is also
equally important to use a small size of window frame for work,
such as use (400 by 275), instead of using a medium size (532 by
299), or (543 by 369), or a large size (639 by 479). The result
shows that 1MB can be trimmed from each frame and preserved
for other purposes. Another benefit is that the smaller scaled
window frame accelerates the processing speed when the regular
drafting programs are converted to the animation program. (The
average bytes consumption per drafting (bitmap-based) program
is 153,718 bytes for using large frame, 100,486 bytes for using
medium frame, or 56,422 bytes for using small frame.) The
following statistics shows the memory needed in each animation
program. Thelast three programs are standardized, and a uniform
framework, consuming 739,430 bytes, can provide 12 frames.
These number figures become significant indicators for predicative
and prescriptive memory management.
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Scene | Scene |l Scene lll  Scene IV
Total # Bytes 2,188,796 2,526,018 2,737,764 1,626,639

Table 2: Number of Bytes Consumed in Scenes I-IV

Prog Name Tot# Bytes # Frames # Bytesf/frame

Infohoo.An 568,832 9 63K
Infohoo.An2 1,251,224 21 60K
Robinsht. An 739,430 12 62K
Arrowfly.An 730,430 12 62K
Hitarget. An 739,430 12 62K
All 5 Progs: 4,038,346 66 61K
Average: 807,669 13 62K .

Table 3: Number of Bytes Consumed in Animation Programs

6.2.2 Removal of Redundancy of Frames

In running an efficient animation performance, the
quantitative control of bytes consumption is vital. The way to
conduct ‘a conservation process is through recycling which
usually revises the ready-made images, sorts out predecessor-
successor relations for shortening and simplifying linkages, and
uses editing functions for copying, cutting, transfiguring,
clipping, pasting, and finally, animating. The other way of
reducing unnecessary bytes can be conducted through
downsizing frame scales. Table 4 shows the result of frame
shrinking. The conservation of bytes (0.5MB to 1 MB, in this
case) from each drafted program significantly affects the
processing speed, file management, and overall performance.

Size of Framework # Bytes Consumed  # Bvtes Conserved

+ Small (400 X 275) 56K 97K (approx 1.0 MB)
Medium (543 X 369) 100K 53K (approx 0.5 MB)
Large (639 X 479) 153K None

6.3

Table 4: Number of Bytes Consumed Per Framework

Time Management :

The making of an animation program.is not only byte- consuming but
also time-consuming, Although the effort and outcome are definitely
worthwhile and exciting, the {ollowing example taken\ from the work
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" log shows that it took 24 actual working hours (spread in 7 working
days) to present Scene 1 (9 frames) on the screen for a mere 2.6 seconds.

Frame 1:
Day 1- Draw the King and the. 1 horse (4 hours)
Day 2- Finish the knight, the flagman, and 2 other horses (4 hours)

Frame 2:
Day 3- Draw, remodify, and redeposit 6 pairs of front and back
legs (3 hours)

Frames 3 & 4;

Day 4- Add swinging sword, heads; remodel bend-backleg;
convert frames into animation (3.5 hours)

Day 5- Use “TILT" to swing bodies of both humans and
animals;move Frame 2-4 for 10, 15, and 20 pels forward
respectively (3.5 hours) :

Frames 5-O:
Day 6- Make extra body language for the King; adjust coordinates
to correct positions for smoother presentation (6 hours)

Table 5: Examples From Scene |

In Scene I, the actual drafting time was an average of 3-5
minutes for simpler figures/objects, 15-19 minutes for more complicated
ones. It is easily perceivable that the drawing of individual parts is
much simpler than the completion of the whole frame.

Scene 1I (Close-Up of Robin and Arrow-Stretching) took 19
working hours (2 working days). This 19 hours included: 1) 4 hours
just for 1 frame to show Robin’s preparation for shooting; 2) 11 hours
for Robin’s 6 close-up frames; and, 3) 4 hours for 3 frames of showing
the arrow being gradually stretched. Time actually spent for each
drawing in making frames for the above three steps averages
approximately 40 minutes. After that, each draft frame took
approximately 6 to 8 minutes to construct. This confirms a common
observation that, for designing, drafting, and graphing, it is always the
first few frames which are more challenging and thus more time-
consuming.

Scene 111 (Full Bowstring-Stretching and Releasing) took only
8 working hours (2 working days) for 12 frames. Surprisingly, the time
spent in the construction of these 12 frames were all under 1 minute,
except the first frame which needed 28 minutes to accomplish. Thus,
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it shows that much of the time was spent on the coordination and design
of the action, and the actual execution was less difficult.

Prog Name
TARG-SM
TARG-SM1
TARG-SM2
TARG-SM3
TARG-SM4
TARG-SM5
TARG-SM6
TARG-SM7
TARG-SM8
TARG-SM9
TARG-SM10
TARG-SM11
TARG-SM12
Total:12 prgs

Time deposited
5:42p

6:00p

6:33P

6:43P

6:55P

7:16P

7.58P

8:32P

8:37P

8:51P

9:11P

9:28P

10:38P

5 hrs(approx)

Minutes Used

18
33
10
12
21
42
34
5
14
20
17
71
Average: 25 min (approx.)

Table 6: Examples from Scene IV

In Scene IV (Arrow Approaching and Hitting Target), the 12
frames show the arrow flying rapidly before hitting the target. This
scene combined the background setting, close-up, and virtual
approaching techniques. It took 14 working hours (3 working days) to
complete, and approximately 5 continuous hours for the actual drawing
work. Table 6 shows that it took an average of 25 minutes to finalize
each draft frame with each consistently consuming 56,422 bytes.

7 MISCELLANEOUS TECHNICAL NOTES

During the operation, some tips observed have been very helpful in terms of

effectively speeding up the animation processing.

1 “ZOOM-IN/OUT” functions greatly help detail draft pictures.
(See Figure 9)

2) A standard framework, such as (400x275) pels, makes
animation conversion easier to work.

3) Bytes and time consumption on each frame and each program

file ought to be clearly regulated and recorded. Some routines
and patterns may be recognized as important indicators for

file organization and time management. -

%,
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N4) Multitasking by applying key combinations, such as ALT-TAB,
ALT-ESC, ALT-ENTER, etc., helps screen scanrung and window
coordination.

5) Periodic recycling of certain reusable frames efficmntly
~ lengthens the displaying time on particular objects.

6) Opening the VIEW-cursor position helps identify the changing

coordinates of the figure or object currently being worked on.

)| The use of INSERT-arrow keys allows the drafter to locate a

figure or object at the exact coordinates without the

encumbrance of an unsteady hand.
T A

Dl Edit View Iext Bick Optoss Hela

=

-

=
e

OO0 LN
(I RS

e wmu;
T

Figure G: Zoom-In

8. IMPLICATIONS AND CONCLUDING REMARKS

This prototype project prepares recognizable patterns for reconstructing
a virtual animation navigation system. Program INFOHOOD is the intelligence
retriever/transferrer/equalizer; shooting skills are for problem-solving; the moving
arrow for efficiency measurement; and the target represents the resource found.
The model for constructing a virtual library navigation system using animation
technique is thus built (See Figure 10).

Although an animation-supported program has such a dynamic impact
on the viewers, its drawback, as Egbert and Slocum pointed out, “is that there is
no internal tie between the spatial and attribute databases, making exploration
of individual maps difficult.”® Similar criticism on poorly designed character-
based or graphical user interface, and even virtual reality interface reflects the
urgent needs for providing a more sensible and more natural information
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navigation tool to users.? The Information Visualizer created by Xerox’s Palo
Alto Research Center has tried to meet these needs.® An intelligence selectivity
should be added for making direct contacts or decisions on the spot while viewing
the scene. Henceforth, the quick linking ability and dynamic impact of virtuality
that an animation program provides to support information navigation may be
greatly strengthened. The most challenging part of this type of approach, namely,
information spatial designing, is that, unlike the other physical construction
which has physical laws to follow, the informetric spatial organization must
depend on a commonly recognized, predefined, and reflexible schema.2? Yet,
the Multimedia Visualizer, an animated object-based OPAC (Online Public Access
Catalog) for library automation, has been created to satisfy part of these needs.2*
This is related to informetric space exploration and coordination, and is a new
direction which many information professionals are currently taking.

Figure 10: Virtual Treasure Library
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