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1. Introduction

Recently kids spend long time playing games, which affect
their phonics knowledge [1]. We want to give kids the
opportunity to improve their phonics and communication skills
with others, by making short stories and share it. There are lots
of tools, which help novice users to do that, but none of these
tools are specially made for kids.

In this research our targets are kids from 4 years old, who had
no background in animation making. We will provide 2D
animation making system for kids to be able to translate, rotate
and change 2D images’ speed with a single stroke.

We introduce hand drawn animation system for kids based on
path following technique. The system’s window is divided in
two canvases beside each other, one for drawing the character,
the other one for making the animation. The process starts by
making the kids draw any character they want in the drawing
window, then press on the add button to add the characters on
the path to start following it. Using sound waveform captured
from microphone as a path, and the absence of the key frame
will reduce the operations of making the animation, so the kids
were able to finish animating their hand drawing in tens of
seconds.

Our system could be interesting for kids, who would like to
make an animation with their hand drawings, without study
professional animation making methods or dealing with
complicated operations, and for teachers, who teach early years
in elementary school, to improve students’ phonics, and help
them on making longer sentences.

2. Related work

Character movement using mouse, pen or other handheld
devices has been an active area of researches in recent years.
Path following is one of the techniques for controlling character
movement. Previous technique was just to show the character
will move from one point to another point and to avoid
obstacles, and the path must be drawn at the character’s feet [2].
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We want our path to show more than this, and not pre-existing
data to choose from. We will use the approach, which was
introduced in [3], and modify it to make it work with multiple
and different kinds of characters at the same time, and make it
able to do more than translation for example speed control, and
rotation.

2.1 Existing systems survey

Before making our system we survey existing systems either
they used on computers or touch screen devices. Survey results
showed that these systems divided into two types, systems
following traditional animation style, or systems following
computer based style, both styles not suitable for kids.

For traditional animation style, the user makes each frame
separately; this is hard for kids in early ages because kids are
able to copy simple shapes with free hand by age 11 years [1].
For computer-based style, the user can add the movement to the
character by setting the start and the end of the poses on the key
frames, and the computer will generate interpolated images. For
making the poses the user should move the joint by dragging
them, which is hard because dragging interaction have been
challenged in kids’ software, especially for small parts [1].

As the survey result, we figured out that existing ways for
making 2D animation contain a large number of operations,
which is hard for kids to memorize and follow them (Table 1).

Table 1: Difference in the operation numbers between existing
systems and ours

Software Animation style # of operations

TabKids [4] Traditional 4 per frame

AnimeStudio [5] Computer based 6 per frame

Ours Crowd simulation 2 for the whole
animation
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Figure 1: System overview (a) system Ul window (b) drawing character in the drawing canvas (c) press + button to start the
animation and increase the characters (d) animate multiple character without adding key frame

3. Our proposed system

We want our interface to give kids the opportunity to animate
2D images with less operation than other systems (Figure 1).
Deleting the time line and use crowd simulation to animate
multiple 2D characters, and use the waveform as a path will
decrease the operation and match user’s intuition.

Our sketch-based
characters. The absence of the time line allows kids to animate

interface is for animating multi 2D
desired images with less operation. The results are shore stories
of 2D characters with looping animation.

We work with kids and grade one teacher to make sure that
our system is kids friendly and help kids in different ages to
animate their hand drawing with less time and effort. We done
this by following these concepts.

3.1 Kids friendly user interface

Figure (1-a) shows our interface we put 3 icons with simple on
it, so the user can figure out how to use each icon faster and
alone without any help from adults or using manuals.

We add two canvasses beside each other, first one contain 2D
drawing system for drawing the character, the second one is for
making the animation, we make two canvases to give kids the
ability to draw and make the story at the same time, without
going to another window. With this ability we will decrease the
operations.

For scale, in existing systems they used the scale bar to scale
the image size. In our system kids can also scale the character
images using 2 fingers motion, by calculating the distance
between these fingers, if the distance between the fingers far the
image will be bigger, and it will become smaller if the distances
between the fingers become closer.

For drawing we provide simple tools including a color picker
to give kids biggest chance to choose any color they want, also
we used the speed of drawing to change the pen thickness, if the
speed is slow the pen will be thin, and it will be thicker if the
drawing speed goes faster. The absence of the bucket tool will
give kids the same feeling when they are drawing in real paper
(figure 1-b).

3.2 Crowd simulation

In previous system there was no way to add new 2D images to
the animation window without adding new frames. In our
research with crowd simulation we will give the user the ability
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to add and delete characters during the animation, without using
key frame, we used crowd simulation technique. We used
mouse interaction to add character images to the canvas at
random positions, so each character has a unique way in
following the path. We add a function to the path following
technique for making first character start follow the path as a
leader and other character follow its lead, otherwise is the
waveform changed the last added character will be the leader.
With this technique we reduced the operation of making the
animation, and give each character its timing, place, and way on
following the path (figure 1-d).

Path following: after drawing the character the user should
press on the (+) button to add the character to the animation
making canvas and start following the waveform path.

for path following we used the technique, which was
introduced in [3] path following with multiple segments, but we
modified it to make the path followed by multiple characters,
and apply character images’ rotation and speed control function
to the path. Calculating the normal point will do the path
following, normal point is the nearest point on the path from the
current character image’s center.

The rotation angle of the character image calculated from its
velocity, this makes the character images changes its direction
according to the path’s curves (Figure 2).

For speed control we calculated the angles between two
vectors, the first one pointing from the normal point to the
center of the character image, the second one is pointing from
the normal point to the next point on the path. We apply it on
our path following technique, what makes the speed slow down
if the angle between these two vectors was formed 0~90 degree,
and go faster if the angle between these two vectors was formed
90~180 degree.

Path making: To reduce the operation and make kids talk, we
used sound waveform as a path. First the system captures user
sound from device’s microphone, and then generates quantized
waveform. This waveform normally has a lot of sharp corners
and it’s not suitable for following. We make the waves angels
smoother by magnifying a part of the waveform horizontally
(figure 3), what make the waves easier to be followed by the
character, and easy to seen by the user. The waves will be
changed in real time while the kids speak according to their
tones.
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Figure 2: Rotate character image according to the curvature

Before

After

Figure 3: Make waveform smoother
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4. Results

To make sure that our system assist kids in making their
animation with less time and effort, we have compared our
system with other system sketchbook motion [6], which made
to help novice users, and kids in upper elementary school grades
to make animation from their hand drawing.

Comparison protocol was to animate multiple 2D characters
with the same animation in both systems, then compare the
operation and the time to finish the animation (Table 2).
Comparison results showed that to have the same result we had
in our system we should add frame, path, rotate the image, and
changes the image speed using graph for each character (figure
3); otherwise the characters will have the same animation, speed
and the same time of appearance.

This comparison approved that our system can animate
multiple 2D characters with less time and operation than
existing systems.

Table 2: Comparison between our system and sketchbook

motion
Our system Sketchbook motion
Path One to many One to one
Adding character | During the Make new key frame
animation
Character’s Each character | Individual adjustment
move has unique required
movement
Time 82 sec 23 sec

e e

[ -

Our system result

= o s 0

Sketchbook motion result

Figure 4: comparison of the path and characters move




S. Limitations

Using sound waveform as a path reduce the number of
operations kids should do to finish the animation, by making it
appears all the time in the animation making canvas, and change
the waveform according to the user sound tone. In other hand
using this technique may also lack user’s freedom in drawing
the path in any place and any length the user wants.

As a future work we plan to add function to control the
waveform, to give the user the ability to control the waveform.

6. Conclusions

We made a 2D interactive system for specially for kids to help
them animate their hand drawing with easy and less operation.
The absence of key frame, and using sound waveform captured
from microphone and changes the waveform in real time
according to the user’s sound tone reduce the operations to
finish the animation. Using the path to calculate the speed and
rotation angle give us animation result with translation, rotation,
and speed control automatically without doing more operations.

Comparison results show that our systems can make animation
with less and simple operation than other existing systems and
suitable for kids. Our system may be interesting for kids, who
like drawing and use their imagination to make stories, and for
teachers, who teach language for kindergarten and lower grades
in elementary schools, to help the student make long sentence
and communicate with each other.
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1. 2=

TE-%4% & L C® Hammond Organ I 1930 I8 b
NBEBFEROBRIOAE 2 7 —FHROMRTER L £
DT H Model B3 IZREZEEEL L TR AMBRTE
DAFERR D %<, 1970 FRICHERFTHI 6 THr B b
ZOMFEEOFT AN ANKINE. AW Tl Hammond
B3 OWEREIZ ISV - FIROET AL L Pure Data 7' 1
77 TREICE D FEEERAT.

2. EBRREOET VL
Hammond B3 O % A IR 22 NIRRT 2 0 < oh
DEENRH Y, THHIZOWTUTIZET LD E S %2 F
L3,
Tone Wheel: Hammond B3 OFIRIKE L 60Hz O [FIH£
— X —NERENT B M5y 1200 [A]#5 0D o HUEERE & J80E L 72 oK
U2 3 5 91 fEH D tone wheel & FEIEi 5 th HL D [a]dix % TR
MYy s 7 v 7 THARD Z & TERSN DI IE
K TH DL, WEHKEIZTTRELOEICLDY
C,C#,D,D#,E,F.F#,G,G#,A,A#,B ® 12 1D shaft 7> HHERK &
I, % @ shaft 13 7 £7213 8 MOfEE = RAEIE D, ARIF
FE Tl shaft Z#E T MAbOFLE LTI HOA T L—4 %
BEn4 52 & & L7z,
Shaft Architecture: FIRE K E & D 5 tone wheel D[z
BOTBRE) - WEERE R E O W ELLLIC L > THRO LN DD, £
O ITEEAEREOL TR INDITBME & 72D, EEIZIE
A F &2 ZTEO shaft 2% A4=440Hz & EEfER SR LR DD
DD, o shaft (ZIFHET OEREORENTFETD. T2
BRE SO 7 F 1L Fshaft 28 C7T H 2 %5 L, EICHEATB
shaft 78 F#7 & & V9 L 91T, FANFAL S5 ET D shaft 7> 5
BT 5720, MOFHRAME DR G & I3E A7 54—
BEIFRIZ 72 o TRV FE 7= C shaft 7> 5 E shaft (238 CTldfx
EfEE D tone wheel I[ZIXHHENR R X I—LRoTND.
ARFZETIZZ D & 5 7 shaft ORER RSB EZET L E L
THEEL.
Foldback: & G I MR T R TOBEERIIZ G T H
B RSB ERICI L E N7 W e o8 Eonie v o
{37 & T foldback & FEIZA 5 tone wheel DA () 25T
PIDTRbbRETIEWVWELZ | 727 % —7 FD tone
wheel 205, RET5EWE %2 1 427 % —7 E® tone wheel
269 5. Foldback 13 16°,22/3°,2°,13/5°,11/3°, 1" @
RANTHELRY, ZO96 1 13, VTORITIL2ED

108

foldback 23#E Z 5. ARWFFETIT MIDI %85 & L CTOEREME
L 61 SO GEAZRFERE, 91 8 O tone wheel (2 L AR LD NHES
FEILEMIDI /) — R F o RN—=0 5354 U 5 2 & THUMRE
T, 2T 12 2Nz LT QEFITEYT D tone
wheel 5 2B TVDHNEICHRREERINNBLE LT 5
tone wheel HEHBN 12 L FERD2GHE U ELERDIGA
W13 K U foldback DJFBE A3 2 L 9 10FE L 7=
Draw Bars: Hammond B3 O & @355 @) &2 & H T 9 M
DOfEERIN16,51/3°,8,4°,22/3°,2°,13/5°, 1 1/3°, 1) &1k
ATDHZETERTLIN, BESEOT Yy ¥ —0Dik
R L ITAEE2MO R — R—THEEDRARERTE
THZETHETSH, WhwaMEGERFRIZLEHDOT
HDH. DB 16, 8,4, 2, VTG LA F—TERIC
HHEERINTHY,51/3°,22/3,13/51X5 %, 11/3°1%3
EORINTH D, FEHETOBERIIOREIIH I X0 —
ERD N T U ADEBRELEZ D LICL S TEBLT
B, Fa—"—DHED (0~8)DHSy 1 MEE 71 > 3dB
LR DREETH D, RIFETIE N T R EBEEET UL
T 5T EITRET, 9 ROEBNAEZIXF 7T DR E
L7-.

Key click: fT8EFFIZE DN DMEFD T U v 7 F 2OV T,
BEMTOXA I 7 TOEIRIEEOMAR & [FRFBH T
LT OIED AL v FEANERICERT LA I 7
DIELDOEXDEETHA D LHERSND. TR EO
FERE CIT e BERIL L BEM KRR L5256 E
DR THD. AR TIIA L —ERn T —F =0
ThoH I EDIENITFRBEOIEIT L TR0,

Scanner Vibrato: Hammond B3 {2{% 16 B¥® LC T # — R E4E
B OEM O & > 7 % BB RIS X0 B IR
WUV EZDa—F A7 7 — MEEINESLTHWA.
ZHUIZOWNWT AR TOET ML ERB TN, A 57
2 OalEEER I EARRE T % - T BTk
FHEOREIZL EEoTND.

22 SR

[1] “Service Manual-models: A, A-100, AB, BA, BC, BCV, BV,
B2, B3, C, CV, C2, C-2G, C3, D, DV, D-100, E, G, GV, RT,
RT-2, RT-3”, Tech Rep HOOO-000495, Nov 1987.

[2] Puckette, M., The Theory and Technique of Electronic
Music, World Scientific Publishing, 2007.
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EER R E T, 2 2 N A A F EIEREER A LED,
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