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ABSTRACT

In this paper, we proposed a RTOS-based lighting control system to improve energy efficiency. This proposed
system, real time process was designed to the specified division of the LED streetlight control module for the
RTOS-based lighting control into three different tasks. The first task transmits LED lighting signal by measuring
illuminance, and the second task transmits motion detecting signal using motion detector. In the third task,
lighting control to LED was designed through passed control signal from other tasks The execution status was
examined ports that are directly to the ATmegal28 MCU for the verification of the system, and illuminance
distribution and operating conditions were verified through LED street field test. The proposed RTOS-based
lighting control system has brought improving system performance and also facilitate an addition of other

functions, and it was possible to optimize energy saving by intelligent lighting pattern control.
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Table 1. The LED control by level of multiple sensors

Illuminance i
Mevel | Motion level |y by ot ing Motion

(max 10 level) (max 10 level)

3 level over | 3 level over LED off Non-detecting

3 level over | 2 level under LED off Detecting

3 level under | 3 level over SOEag}Rflﬁtgem Non-detecting

3 level under | 2 level under lﬁgﬁggll Detecting
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int cds_adc_f() {
unsigned char ADC_avr=0;
unsigned char illuminance=0;
unsigned int illuminance_level=0;
PORTA=0x01; // cds adc selection
cDATA(0); delay us(10);
sDATA(0); delay_us(10);

/| 10 loop sum of illuminance data
for(i=0 ; i<10; i++)

illuminance += ADC_Read(1);
ADC avr=illuminance/10;

/| 10 level divide to measured illuminance data
illuminance_level = ADC_avr / 102;
return illuminance_level;

54 2 U B daEls
Fig. 5. The algorithm of measuring illuminance level
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void taskl_exe(void *p_arg)
{
/| create timer (30 seconds)
rtos_tmr_create(taskl_exe, AA_SIG_ILLUMINANCE , 0,
(30%1000));
for(; ;) {
/| check signal
rtos_sigs_t sigs = Rtos_wait(AA_SIG_ILLUMINANCE,
_RTOS_FALSE);
/| if receive to illuminance signal
if(sigs & AA_SIG_ILLUMINANCE) {
/| save to illuminance level
illuminance = cds_ads_f();
/| if illuminance level less than 3 level,
/| send to LED lighting signal
if(illuminance < 3 ) ledPower = 1,
/| Otherwise, sending to LED off signal
else ledPower = 0;
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6. A Task 1 Algorithm for measuring illuminance
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void task2_exe(void *p_arg)
{
/| create timer (1 second)
rtos_tmr_create(task2_exe, AA_SIG_.MOTIONDETECT, 0,
(1*¥1000));
for(; ;) {
/| check signal
rtos_sigs_t sigs= Rtos_wait(AA_SIG_MOTIONDETECT,
_RTOS_FALSE);
/| if receive to motion detecting signal
if(sigs & AA_SIG_MOTIONDETECT) {
/| save to motion detecting level
motionDetector = motion_adc_f();
/| if motion detecting level less than 3 level,
/ll send to LED lighting signal
if(motionDetector < 3 ) motionOn = 1;
else motionOn = 0;
}
}

)

void task3_exe(void *p_arg)
{
/| create timer (10 seconds)
rtos_tmr_create(task3_exe, AA_SIG_FLAG , 0,
(10*1000));
/| create timer (1 second)
rtos_tmr_create(task3_exe, AA_SIG_LEDon , 0, 1000);
for(; ;) |
rtos_sigs_t sigs = Rtos_wait(AA_SIG_FLAG,
AA_SIG_LEDon, _RTOS_FALSE);
/] check to FLAG signal
if(sigs & AA_SIG_FLAG) {
/[control signal for pattern rotation at 90 degrees
if(flag==0) flag = 1;
/[control signal for pattern reversion

else if(flag == 1) flag = 0;
}

/| check to LED control signal
if(sigs & AA_SIG_LEDon) {
ifledPower == 1 & motionOn == 0) {
/| reverse and rotate to pattern by flag signal
for(int i=0; i<1000; i++)
LEDON (patternLighting(flag));
Jelse if(ledPower == 1 & motionOn == 1)
// full LED lighting
for(int i=0; <1000 i++)
LEDON (fullLighting);
}
}
}

a7 7.249) AAE AR Ha 20] duels
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ig. 7. A Task 2 algorithm for motion detecting

Al HA BTl A= e Bzl s Al
o gt AfAEE F3Fe] LED "HEZ~(Matrix)©]
e 2 Azt s gk deHskE 25k e}

a3 8. ASAlel Ml $18t e~z 39 daeElE
Fig. 8. A Task 3 algorithm for lighting control process
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Fig. 9. The applied pattern of an even magic square
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(b) The measuring illuminance when motion detecting
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Fig. 14. The measuring illuminance about lighting way
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Table 2. The differences between previous system and
proposed system

Item The existing The proposed Function
lighting system | lighting system | evaluation
Operating 50.0%
LED 64 32 reducing
Power 46.0%
consumption 9.6 376 reducing
19.3%
Heat(C) 57 46 reducing
Luminous 39.4%
efficiency 3 45 reducing
o 50.0%
Lifetime 10000-50000 15000-80000 improving
];;l%ltlltllonf Full lighting Pattern lighting |Energy saving
Design PLC-based RTOS-based Improved
method design design availability
Fs;:f;;ggy Power control by nggggf l})s(i)rger Realtime
method time schedule illuminance sensor control
. Install to Efficiency
Motion o Detected by the PPN
detect additional motion detector lighting
devices control
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