Journal of the Korean Society of Marine Environment & Safety

Vol. 23, No. 6, pp. 754-758, October 31, 2017, ISSN 1229-3431(Print) / ISSN 2287-3341(Online)

Research Paper

https://doi.org/10.7837/kosomes.2017.23.6.754

QH7) FEjel whe Ak 2pEAo] 4

ekok =] *kk
2z ey
S}, e B G S G YA 2D

Automatic Ship Control System to According for Fog Conditions

Kyeong-Min Lee” - Shin-Hoo Kim*™"

- Kab-Ki Kim™ - Sung-Hyeon Park™"

*, ** Ocean Electronics:Communication-Computer Engineering, Mokpo Maritime University, Mokpo 58628, Korea

*** School Of Naval Information Systems, Mokpo Maritime University, Mokpo 58628, Korea

1o
0>
0l

O] : AF A o], Atmegal28, RPM, ¢HA, <7

2 o E EEolAE v AEFE flske] bl wA A ANL Ao Aojske] el E AxsA AL HNY & A= 4%
Ao AW A R A% ATk AR 5 AT AN 2GE ATmegal287 RIMAA 28 AFgabel bl Rol A A9 40w
M WANA RPME WS SAFAT olF Aetel AATHES At on] TAATE i BHE A8te] PWM Aol E 8
% ATmegal289] Source code® 4§ A ATk F5, A% 5 AEAFAE Bafo] 4Al AubolAe] 9 2 FAYHAE vhA S 7
o]}

Abstract : In this paper, we designed and manufactured an automatic control system to minimize or avoid damage by automatically controlling ship

engines in case of fog to allow for safer operation. This automatic power control system uses ATmegal28 and an RPM detection circuit to measure

RPM changes by artificially generating fog in the fog generator. For this purpose, we have created a complete schematic and applied our source

code to an ATmegal28 for PWM control using a Hall sensor motor. In future, an experiment and safety evaluation using this automatic power

control system with an actual ship will be prepared.
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Fig. 1. The general principle of open loop control.
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Fig. 2. The general principle of closed-loop control.
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Fig. 4. Feedback Control System.
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Fig. 5. Overall configuration.
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#define F_CPU 15000000UL TCNTZ = 155:
#include <ag TIFR |= 1<<TOVO:
#include <un1/de1,ay h> TISK |- 1<<TOIEG:

¥
unsigned int sec = O void Init_ ADCO
unsigned int count = 0:
ungigned char fnd[10] = {Oxdf. Ox06,
Ox4df. Ox66. OxGd. Ox7c} £ FADEN. ADSC. _-'4_/.1. =1
int temp1=0, temp 2= b temp3=0. ADMUX = 0x01:
temp4=0, tempS 0, temp
unsigned int Tpm_wvalue = 0:
unsigned int adc_temp = 0:
unsigned int adc_wvalue = 0:
int ade_count = 0:

void Init INTZO
i

EICRA = 0x20:
EIMSE = 0x04:

wvoid Init_ TIMERO(void):
void Init_ TIMER 2{void):
void Init_ADC(vcid):
void read RPM{wvcid)
%SR{TIME R2_OVF-vect)

I3
void read_RPMO
{

rpm_value = count=10:

templ = rpm_value/1000;

temp? = rpm_value%1000:

temp3 = tempZ2/100:

adc_count++ temp4d = tempZ%100:

if{adc_ munt<51) tempb = temp4d/10:

temp6 = rpm_4%10:
ade_temp += ADC; }

B int main{void)

elae {

{ board_initd:
adc_value =

init TIMEROO:
nit_TIMER20:

adc_temp/50:
adeo_temp =0:
adc_count=0:

i
OCRZ = adc_value/4:
/PWM output

//Motor Hall Sensor input

ry, interrupt
}:SR{INT‘Z _vect)

//PE7

//PF1 -
count++;

F/FHD salect

%SR{TIMERD _OVF_vect)
rvh.\le{ 1)

TCHTQ = 155
saces:
F[mc==m0) PORTC = r'nd[l:ernpl]:
08
sac=0:
Tead_RPMO:
count = 0: PORTC = fnd[ternpS]:
3 PORTG = 0x04:
1 _delay_ma{1):
void Init_ TIMERZ0 PORTC = rnd[:emps]:
{ PORTG = 0x0Z;

TCCRZ = OxBa: _delay_ms{1):

TCHTZ = O

OCRZ = 100: PORTC = fnd[ternpﬁ]:
TIFR |= 1<<TOV2: PORTG = 0x0

TISK |= 1<<TQIEZ:

) _delay_ma{1}:
wvoid Init_ TIMEROO }

TCCRZ = Oxda:

Fig. 6. PWM control Source code.
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Fig. 9. Manufactured Power Control System.
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Fig. 7. Main Controller Schematic.
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Fig. 8. Main Controller.
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Table 1. Experimental RPM variation

Fog 0 0 0, 0, 0, 0,
. 0% 20% 40% 60% 80% 100 %
Concentration
RPM 560 440 390 260 130 0
Table 2. Experimental RPM variation
Hydraulic 00/ 000 40%  60%  80% 100%
pressure
RPM 560 544 510 483 451 410
52 8
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