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Abstract

In this paper we proposed the design of the hybrid road lighting control system using solar-light generation.

The proposed hybrid road lighting control system be power offer through hybrid controller using Solar-Light Generation, and
it is designed so that it can control lighting up. To control supply of continuous power when during power shortages. And the
gateway be transmit control command using zigbee to road lighting to ensure that automatic lighting control on human sensing.
In this case, the gateway is apply the lighting control algorithm that decisions to the status of the system by a pre-set time
schedule and be able to operate.

In this paper, the proposed efficiency analysis results of a hybrid road lighting control system was consumed power of
129.6W per day, 3.8KW per month, 47.3KW per annual. As a result, it were able to increase the energy efficiency than existing
lighting control system by reduce power consumption of 76.2% and the electricity prices of 76.8%.

Key words : Hybrid, Road lighting, Lighting-control, Solar-light, MCU, Gateway.
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(Table 1) Solar panels and hybrid controller
specifications

Production Features and specifications
Power supply of road lighting through the
Solar panel | charging and discharging.
(Battery - Solar Plate : DC12V/10W
included) - Solar Controller : DC12V/10A
- Battery : DC12V/30A
The charging energy conversion into
electrical energy by solar panels (DCI2V).
Hybrid Au.tomancally permanent power  supply
switched when charge power shortages.
Controller

Transfer possible of accumulation capacity
data through the RS232 communication.
- DC12V)2A
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(Table 2) Gateway and distribution box

Production Features and specifications

AC220V/3A, 60Hz
MCU & OS : ARMO15T(S3C2440), Linux

Gateway Interface : zigbee, CDMA, Ethernet, GPS
Operating Temp : -20C~+75C
Power Meter : AC220V/30A(E%4))
Distribution Relay : AC220Y/5A.
BOX Earth leakage Circuit Breaker :

AC220V/20A(Power supply block when
shorted)

zighee = E 2] ¢HHU= 5dB UEHIUE ARSI
Chip2 MG24552 99 Wi 3& AME3it) Aol
Egolo A  AMREE  zighee A UEYAY
MAC(Media Access Control) physical link layerol
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REY HAHFEE dohiAY A”E] Sl
zigbee serial PDU XS A7)

MAC(Physical) layer PDU

d_addr s_addr payload
(uintls) (uint16) (MAC layer SDU)

MAC header

(conceptual)

Zighee NET PDU
service proto seq Jen dst_ sre_
payload

i ver | no addr | addr
(aints) | (aints) | (I8) | (o) | (uwinds) | ainas) | OVET Tayer SDU)

Zighee Net Header (for networking) application layer
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(Fig. 4> Transfer message format
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A AEE.

zighee EEE

Add 7= zigbee

Sensor Network)

zigbee_addr, channel,

Zigbee serial PDU
start_flag | payload cs | ondflag | padding
uint®) | i) (Zigbee serial SDU) (uinig) | CU8) | (uint8T)
OxFA Aghee serial = OxAF OxAF*
application PDU
Application PDU (== ZS_SDU)
protocol | msg_type payload
(uint8) (uint16)
0x00 Zigbee module control SDU
protocol | dst addr | src_addr payload
(uints) (uint16) (uint16) (XCP PDU)
0x10 Zigbee application SDU (same with version 1.0)

(a2l 5) zigbee serial PDU2| =3
(Fig. b) zigbee serial PDU format
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@ Node update

@ Request information
of the sensor node

@ Response information
of the sensor node

@ Port connection

® Response information
of the sensor node

® the sensor node
information | @) Data request +sensorp | @ Mapping
confirmation

® Data request + sensor 1D ® Data request +sesion 1D

+ session ID

@ Data results + sensor ID
+sessionTD
® Mapping information retrievall

@ Data results + session D

@ Data resuls + sensor ID

@ Data results
confirmation

(22l 6) Alo|ES)0]e] MoizE
(Fig. 6) Gateway control flow
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(Fig. 3> Motion Sensor and light

Production Features and specifications

Maximum detection distance : 25M
- AC220/0.15A
- Frequency : 10,525MHz
- Operating Temp. : -20C ~ +55T
Automatically direction of the emotional
lighting when body detected.
Automatic lighting control by schedule
- LED Light : DC12V/2A(10W 4ea,
Module-specific 3.3V/370mA)
- Dimmer : DC12V/1.5A
(The LED module lighting brightness
automatically adjust)
- RGB LED Bar : DC24V/15W(3ca)
- RGB Controller : DC12V/24V both
(DMXS512 control)
- SMPS : DC12V/3.2A(LED) /
DC24V/2.5A(RGB LED)

Motion
Sensor

LED light
module
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@ Request control

@ Control LED Lighting

module

@ Response control

Terminal node

Multi sensor
node

Measurement

Sensing data
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Lighting Device
ON

Data type definition
Port initialization
Lighting control data valucs sct

Extcrnal data memory scctoring
(lower sector — 0x1100~-0x7FFF)
External memory bus keeper enable

(8bit uscd/64kb full used )

read G port
strobe signal

write

Wait for system stabilization
A, B, C port output modc
(12, K, F port extend control mode)
Wait for system stabilization

I LED module lighting |

== default

>— detault
Lighting Device
OFF
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(Fig. 9> Control program flow
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N
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“._multi-sensor data acquisition )

1. Select a control terminal for extracting sensing value
@ Store the value of the input sensing by enable of the latch
@ Maintaining the previous sensing value when the latch is inactive state

&

Use the value of the sensing input from control terminal
(@ Use the sensing value to entered from control terminal
(Select data bus of the port 'A)
(@ Adc value extraction(The value until ADO from AD2)
Ex) - 0x00, extracted the voice values
- 0x01, extracted the illuminance values
- 0x02, extracted the temperature and humidity values
- 0x03, extracted the motion values

w

The sensing value converted into digital data through the ADC
@ Used to lighting control of LED Lighting
(@ Processing to take advantage into display
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(Fig. 10> Sensing data acquisition flow
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Server and box

(a1 Alag MaE

= iy

(Fig. 11> System Experimental environment
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(Fig. 12> Lighting control settings frame
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(Fig. 13) Lighting control monitoring frame
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+Byte0:1

+Bytel: 16

+Byted: 1

INFO [GW#1] MHYB100SSEMYUNG - Power State Line
INFO [Thread-3] SlemsDateLogger - EVENT NAME : MHYB-100_SEMYUNG_DATA

INFO [GW#1] NET_DATA - + XCP: GW=1, PID-0X80, payload=0x13,00.00,00,01,10,02,01,00,00,00,20,51,15,00
INFO [GW#1] NET_DATA - + XCP : NODE=103, PID=0x01, payload=0x40,00,00,00,00

INFO [Thread-3] SlemsDateLogger - EVENT NAME : MSW-100_DATA

INFO [Thread-3] SlemsDateLogger - EVENT NAME : MSW-100_DATA
INFO [GW#1] NET_DATA -+ XCP: =103, PID=0x01, payload=0x40,00,00,00,00
INFO [Thread-3] SlemsDateLogger - EVENT NAME : MSW-100_DATA

INFO [GW#1] NET_DATA - + XCP : NODE=103, PID=0x01, payload=0x40,00,00,00,00
INFO [Thread-3] SlemsDateLogger - EVENT NAME : MSW-100_DATA

INFO [GW#1] NET_DATA - + XCP: NODE=106, PID=0x01, playload=0x10,01

INFO [GW#1] MHYB100SSEMYUNG - handleMassage NODE id=106

(Od 14) ozl A AMef(H7))
(Fig. 14> Packet reception status(electricity)
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+Byte0:1

+Bytel: 16

+Bytel:0

INFO [GW#1] MHYB100SSEMYUNG - Power State Battery

INFO [Thread-3] SlemsDateLogger - EVENT NAME : MHYB-100_SEMYUNG_DATA

INFO [GW#1] NET_DATA - +XCP: NODE=2, PID=0x10, payload=0x31,02,01,00,00

INFO [GW#1] NET_DATA - +XCP: NODE=103, PID=0x01, payload=0x40,64,00,64,64

INFO [Thread-3] SlemsDateLogger - EVENT NAME : MSW-100_DATA
NET DATX- TRODE=TUS, JXUT, payToad=UxT0,63 10,63,

INFO [Thread-3] SlemsDateLogger - EVENT NAME : MSW-100_DATA

INFO [GW#1] NET_DATA - +XCP: NODE=103, PID=0x01, payload=0x40,64,00,64,64
INFO [Thread-3] SlemsDateLogger - EVENT NAME : MSW-100_DATA
INFO [GW#1] NET_DATA - +XCP: GW=1, PID=0x80, payload=0x13,00,00,00,02,10F1,02,00,00,00,20,51,15,00

INFO [GW#1] NET_DATA - +XCP: NODE=103, PID=0x01, payload=0x40,00,00,00,00
INFO [Thread-3] SlemsDateLogger - EVENT NAME : MSW-100_DATA

INFO [GW#1] NET_DATA - + XCP: NODE=106, PID=0x01, playload=0x10,00

INFO [GW#1] MHYB100SSEMYUNG - handleMassage NODE id=106

(ad 156) ozl A Aef(afe{z])
(Fig. 15> Packet reception status(battery)
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(Table 4) Energy efficiency comparison

Consumption Power Energy g: ergy o pavE
d arge
Type Saing | Based on Based on
Daily | Monthly | Ammual | Effects aving 500 Set 500set
Effects
Power LED
60W(Electric) | 5476w | 164kw | 199 Skw - - W1,648,875
using PWM 99.93TMWh — -
BEMWE | W1810252
Power LED =76.285MWh -
60W using 1206w | 38kw | 473kw | 7632% | 7682% W5,838,624
solar panel
+ ASE: Annual Saving Energy
+ ASEC: Ammal Saving Energy Charge
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