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Design and implementation of loT based controllers and communication

module interfaces for stand—alone solar system
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Abstract

This paper is part of research and development for stand-alone solar system without commercial

power supply. It implements firmware of controller for operation of stand-alone solar system by

applying IoT technology and also develops communication modules that allow multiple solar lamps to

send and receive data through wireless network.

The controller of the developed stand-alone solar system can effectively charge the power

generated by the solar module, taking into account the battery's charge and discharge characteristics.

It also has the advantage of attaching wireless communication modules to solar lamp posts to

establish wireless communication networks without incurring communication costs.

In addition, by establishing [oT gateway middleware platform for each installation site, it forms a

foundation to operate multiple solar lamp posts into multiple clusters. And, it is expected that the

data collected in each cluster will be used to enable configuration and control of operational

information, thereby inducing convenience and efficiency of remote operation and management.

» Keyword: loT, Stand-alone solar system, loT based monitoring and control,

Gateway middleware
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[l. Related works and design topics

2.1 l1oT based monitoring and control system
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Fig. 1. loT based monitoring and control system
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2.2 Controller of stand—alone solar lamp
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Fig. 3. Flowchart of stand—alone solar lamp controller
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2.3 loT gateway
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Fig. 4. Operation flow diagram of loT gateway
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[1l. Implementation of communication
module interface and controller

3.1 Communication module
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3.2 Controller firmware
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3.3 loT gateway middleware platform
Aad g BREES WEYD 4 2 A2 gE F4l
Ao AT $5te] g 22 7|5ES Tt HEN

» HYF 7t25 5 0T Al)ESIo] Alele] B4l nlE9o]:
ZAEE A 72 tlelEl & 2438te] H7S ATk 7]
S 0T M| A Z25E 5218 dlo]EE Agd Brlez
Zighee BES Foto] Ash= 7158 FIsh

» 10T AleJES]o|¢} [T AH]2 A B Ato] o] FAl nlE9of:
WiFi 5% o|&3te] TCP/IP B4 T2ads J&sty, A
EzeldlA #A8 HolHE 92 A 7ls, [oT AlH]
2 Aot AEEY k] FEEF oy $al7)E, Al
dlele & AlojulolE| ot AAdo]lH = Hate] AHeete 7ls
< FEsi.

» [0T Alo|ES]o|e} ~ntEE Abo]e] FAl HE9of: BEFF
22 FAle] 7bsdt ZR2OE Fdste] vlolEE g8k V)
S AfEEAA T BF 7RSS Aol B EYEPY]

T T

=
A5 AR e B B3I B4 doleig AE 5
= 7} 27 BASE BERLE FAS A E(Thread 2 2]

ek R 3 A AAsel A HelE S loT Al

V. Experiments and results

4.1 Experiment of controller operation
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4.2 Experiment of loT gateway operation
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Fig. 7. Middleware class diagram for loT gateway operation



134  Journal of The Korea Society of Computer and Information

[oT Alo|Egele] FAHR] T2 AgS 9J3to] AEFS}
IoT AlolEgo]E= Zigbee 54 HES
elo] A B2 RES AH =EE5E RS, [oT AllE
oldl 2" FAl BEe npaE k=2 AAei.

ZAl BEY [T Alo|Edle] EAFe] Al8E 545 ¢8)
AEld XEE ‘/dev/tty/AMAO’i A8k, [oT AH)2 AH
9} 4 0}71 A3l WiFi R5S ddste] WES A 345 A4
*ﬂﬂ%g} a4 4 w7 A 7] gtk £
F2s %*& A= BEFF2 BE5ES 10T AlolEgeld o
SRR AAshd A4 7] dEE A
ok AlEY XE7F AW Figure 83 o] &30 422l

o2 HAEZYAA AEHE dlolE 7l

£ Prablems| @ Javadoc B Daraion B2 Congole fett
<terminated> New_configuratien Java Aoglication usribivmy]ava-6-cpenjck-amhffbinyjava (Nov 3, 201 407 C3 AN)

[dav/ttyMA 4
Serial Correction 15 Sictess

BLuzCove verston 2.1.0 01 bluez
DNELBHYBILERBRBANEBBIUNUEGQ6BLIH0%1%:00716C003:3

I EA BN BLEDBRBST2ETHTII 72U ELN612000-20-2000-1500000313
2NLENBNNBILEDBROBNEBBINNHREBH6BLIH0K1%:00716000333
2NELBHYBIEBAHNNRERBIL2UERN612000-20-2000-1500000313
INELBBHBIETBOHUREBBILRHEBHEBLSE0£IB0071000033

2D EMB 9B ETBIBHTETBBILT2UEBN612000-20-2000-1500000313
PNENBHYBILERBRNOREBBIUNUEBH6BLIH0%1%:00716000323
23044953849 B3LES BRI T2ESTHTIT 7234 E B0 612000-20-2000-1500000313
230405399 BILERBRNATRE BB 2 HEBH6B14506126:00716000333
PNELBNHBIEDBANGREHBL2HEEN614000-20-2000-1500000313
PNELBRNBILLELBRSLBREBBUNUESLBBIB0EIB 00710000323
2DELBNYBIEBASINNREBBILRUEEN612000-20-2000-1900000313
INELBHY B ETBOSIURETBBILUEBHEBLIE0%1B 0071000033
23044953949 SIS BUSLSTRESTT3TL 244801612000 -220-2000-1500000313
DNELBHYBILERBRNONEBBUNUESHEBLIH0%12%:00716000323

PN ELBHH B EDBILDTETHTIIT2UEL0612000-210-2000-19C0000313
DINENBRNBILLDBRRAREBBNNUEBLHEBLIS0%I%00716000333
PNELBHHBIENBANHREHBIL2UERN612000-20-2000-19¢0000313
INELBRHBIETBOBONEBBILNHEBHEBLE0%1620071600033
2306495949 BSLET BB TLESTHTITL 24 E 80 612000-220-2000-19C0000313
DNERBHYBILERLBOBAREBBIUNUEBQEBLIH0%1%:007160003:3 -
2 EM BB EDBRBSRETHTBIL T2 EL0612000-210-2000-1500000313

2L NBRNBILEDBNBRNREBBNNREBH6BLIH0%I%:00716000333 5
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