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Development of Underwater Drone for Coding Education and Enterainment
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ABSTRACT

This paper has developed a three-dimensional movement of the underwater drones using Scratch program to facilitate the basic structure and
programming of the computer’s basic structure and programming. Through the underwater drones of this study, the user can foster computing
thinking power that creatively solves various problems.

79 =

Drone, Scratch, Software Education, Arduino
EE, 239K, 2ZEY o] W, o}Fo|x

.M B ATk 2R u& S Fo, wAlEAY
5 ved AAEY AYAe G el LAl
A AR R AZES o7 At Absl Rk 3 gk AF7E dolo] vea SIvH2] [4-5]. AA frA
EEo] N2 JHE AEee AZEdo] ddol 9 9 2T AHhddx] =S ol&% Ay
AE L JeHLL mefeoll e7H= A= AFH 4 wfo] o]FoAa glon, =82 e d¥n X
ghe] 712 Ui deld mE EA f29s 2E ole TEEAR ofolEe MLt =k AN =
AAfeltt. ot HFWARLH(CT : Computational T3t Adhdo] Apgarjelle =82 Hlgo] #ol
Thinking)¢l $840] hFHWA MEFAAE Fo| S0 235710 ofga AAo] G + k. ¥ o
4 oA YL AT FAANS BEAAN23). @ TE oldF BAS A dnA 2304 $49 £
A FHE 20189 T, 20199 2EIA L2 Q= EES wEo] 2EsuA v B8 22 )
Ego] u§ A5t Aypuapse \A F30 Fol 1 Qojalgo] oY 5] FFatr] olHthe
WE ZH=E NE Folth oldd 58 LA A2 Aol dl o)F AT 4 URF FREES
222 F§F 2G| mYugo] BAt Holrk  Alofshs 2ZES oS SHINEE WY sad
« =t (Email ¢ kek@scnu.ac.kr - Received : Dec. 18, 2017, Revised : Jan. 16, 2018, Accepted : Feb. 15, 2018
* WAL =FOf ety AFEIetnt « Corresponding Author : Eung-Kon Kim
d o+ o017 12 18 Dept. of Computer Engingering, Sunchon National University.
- HetEd 2018 01. 16 Email : kek@scnu.ac.kr
x

< AMEE - 2018 02 15

237




JKIECS, vol. 13, no. 01, 237-244, 2018

zagor FASe] FTU A4 238 & 9

B AT 7Ee nee wg ZRads arE
o & vholwe| o) GwAGlA selx] Faha
Qe BAE AAs] A AGHAHL-2. B AT
£ Y] A8 $FEE CALE Fele] zzay
ol e Bl % 0 Aelngel olsE A7)
B oERAZ e §A A, B4 SA5ES )
% star gt
n. 2 2

Ege A AfRE F9L dlat]
0em VW] 23 AFOE AW AT 43 olF
2 A% FAWT wE I, A7 FAL A £9Y
& wE 2} B % 549 meE FERL. oldd
a2 ddstel A4, ¥, 4%, 4 5 e +E
2 g 94, 8§ 3494 o ¥4e Agdn 19

J% 1. F3EE ¥
Fig. 1 Underwater drone appearance
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Fig. 2 System block diagram

cput AtmelAte] Atmega328pE AHEsIS AL, H
oy M Ao cdojoln, O 3
Sketch7]Rke] .,

oM.
rlo
:
5
)

2.3 W9l Ao Alxd s

Alzgl A A eSS 13t AtmelAte]
Atmega2560 wlolH o2 Wsidrt. Apol= AA, 7}
5 AA, o AN dES 93 RS AL
o B} AojRele] dAAE 93 FAPort ¥ vhd
LPANES 13 9 1/O Port AAE sl

a9 32 Wl Alo] AlzEle] 3| & o),



it

a7 3 vl Aol AlAY sl2%
Fig. 3 Circuit diagram of main control system
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Fig. 7 Circuit diagram of communication module
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Fig. 8 PCB design map of communications module
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Table 1. Feature list of command blocks
1 Move(lsec) forward | time(s)
2 | Move(lsec) backward | time(s)
3 Move(lsec) up time(s)
4 Move(lsec) down time(s)
T 15) d
urn (15) degrees 15/%
5 to the left and angle(®)
/45
advance
T 15) d
urn ( ) egrees 15/%
6 to the right and angle(®)
/45
advance
Move forward with a
7 le(®) | 15/30
(15) degree slope angle(") /
Descend  to(15)
8 degrees and go angle(®) | 15/30
forward
Rotate one turn right
9 directi
to the (right) U et
10 Horizontal Keep - -
11 Stop - -
RGB (right) L right
12 directi
(red) on on /left
13 RGB off - -
1 [llumination i /off
operation | on/o.
(on/off)
Front
15 - -
Range Sensor
16 Under - -
Range Sensor
17 Front Obstacle ~ ~
Detection
18 Bottom Obstacle - -
Detection
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Table 2. Basic code

. 0x01 Get
Action 7 Run
Ox11 RGB LED
Device 0x20 LED Lamp
0x30 Distance Sensor
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Table 3. Scratch — Arduino

0x41 IR Sensor
0x51 Acceleration Sensor
0x61 Gyro Sensor
0x80 Principal Axes
0x01 Front
0x02 Back
0x03 Up
Direction 0x04 Down
0x05 Left
0x06 Right
0x07 Hovering
0x08 Stop
0x01 Upper
Position 0x02 Middle
0x03 Lower
0x04 Forefront
0x01 Whit
0x02 Red
0x03 Green
Color 0x04 Blue
0x05 Yellow
0x06 Cyan
0x07 Magenta
0x01 X-axis
Axis 0x02 Y-axis
0x03 Z-axis
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Fig. 9 Example of block structure

start-bit length index
0xFF | 0x5% 0x05 0x00
[ Acion | Daa ]
type Direction Degree Mode
0x02 0x05 15 0x01
*Action :
- 0x02 : Run
*Direction :
- 0x05 : Left
- 0x06 : Right
*Degree : 15/30/45
*Mode :
- 0x01 : Forward
- 0x02 : Backward

241



JKIECS, vol. 13, no. 01, 237-244, 2018

¥ 4. 238X — ofF0|l
Table 4. Scratch — Arduino

start-bit end-bit

| OxFF |  O0x5% | 0xOD |

0x0A |

a7 10 2552 AR AF B4
Fig. 10 Actual feature of underwater drone
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Fig. 11 Screen of scratch program execution result
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