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Implementation of Bluetooth Communication Module
for Virtual Experiments
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Abstract

With the rapid development of the Internet and the proliferation of portable mobile devices, many
changes have been made throughout society. Especially in the field of education, interest and demand for
online study using the Internet are increasing, away from traditional face-to—face classes. In particular,
even at the moment when the COVID-19 is shifting from the pandemic to the endemic, a paradigm shift
is taking place to combine the advantages of untact online education instead of a full return to
face-to—face classes in the past. This paper models and implements a virtual device that enables
Bluetooth wireless communication between microcontrollers and other peripherals as part of a virtual
experimental software study that enables non-face-to-face contactless online experimental practice. The
developed Bluetooth virtual experiment module enables the simulated microcontroller to transmit and
receive data to and from other external physical Bluetooth devices using the physical Bluetooth module of
the host computer. Various example application circuits are configured and tested to verify the
functionality and usefulness of the developed Bluetooth virtual experiment module.
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2.1 EFFA R

EF5F2(Bluetooth)[78]5 7115 AIF(PAN
Personal Area Network) +/do dz] A%
9 IEEE 802151 @712 4 71& #Eol9,
B og 25 mW F24 A 109E o]

!

JSR(Java Specification Request)-82[9]+=
Aol A" 7P AF AZES O E st
7] 9l AFEE JAVA ¢lojo A Bluetooth 7]%
= 78] f8 AHEE = A= APL S o
st gtgoltt. AA) JSR-82 T14S FdS gholH
2]2] 2% BlueCovel10]7} di3E 4 o]th,

JSR-827F Aleste= 71 ofgiel o] =AA
Mg g 27 5 Sk

@O %-71(Discovery)

@ EA1(Communication)
@ tYnto] B (Device Management)

[>
N

271,

7], Al 55 7lF 58 Xgstn

7] (Discovery) 7]%< t]ulo] A
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Ea
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2.1.1 37| (Discovery) 7|s

Device Discovery: o] Q&= %—Er
FAE e TEALEA, 2 tulo] 27}
L (inquiry request)s B RENAESAL
o e BFFE A7 SHshlE 7t

EFF2 A= 27 2] R
limited)®  37F419]  Z7](SH)EE(general,
limited, not-discoverable)”} 4 %o] T}

A7} general 4o 27Z HUW generald}
limited 27](SH)EE=C = B AR50l §
ettt 9+ limited 291E& EUW limited 27
(SHEERE AAE] e FA|vro] SHS B
ﬂ‘i‘r not-discoverable Z7](SHHEE] A&

O Tl [e)

JAE oju g Ae] o=

general,

)=}
JSR-82¢14  LocalDevice Z#= AA <
setDiscoverable(ind mode) MAEZ o] &3] &
Aol Z7|(SHEEE AT 4= ) JSR-82

A SFF2 AA 27] 23S g wdd
Fefjzoln, o] Fefie
startinquiry() ¢} retrieveDevices() #lAEZE 7}
AL Qe

startInquiry(int accessCode, DiscoveryListener
listener) WAE+ non-blocking &% "2 (H <]
7b AAE 2] Aol vir gdd) o' w4
o, wjs/PA4  accessCode:™ general HE=
limited 3t 7FA 32, w7084 listener= 2] A
A7 dREJEY Ao TEE AN
inquiryCompleted() L EA=R= Zh=
DiscoveryListener 744 o]t} DiscoveryListener

A= 94 (remote) EFF2 X7 A= o

2~ DiscoveryAgent

IEYE
btDevice, DeviceClass cod) MlAE=Z 7FA a1 )
t}. RemoteDevice 2= AR 9] EFF

2 Fau olF 5o ARE Awdth

deviceDiscovered(RemoteDevice

2.1.2 &¢I (Communication) : RFCOMM (&
FRZE ofS20ld) Jls
RFCOMM =Z2ZEZ2 2719 EFF2~ A
Aol Al RS-232 AEXE dEHolH 7S
AFet, RE AZS

pad

Connector.open(String
name) O& AZE L wRFR GAAE 2E
& name oW ZZEZRFCOMM 7 A
785 btspp)= AR ol| Ao} AAst=AE
VeRdl =], A AW A4 2Ef T} Fetold
E 4 2EH 271 FHE FEdn

AW AA ~E™ 49 btspp//localhost:
<UUID> & 7FAH, o]u] Connector.open()
WA=+ StreamConnectionNotifier 21415 2]€
F=d), o] AA9Y acceptAndOpen() HAES &
sto] FEtolAETF A e HEsrlE 7Ivd

Atk SElAETE M H&EehA Wi
acceptAndOpen() H A=+ StreamConnection
AAE edstA =i, o] AAE o]&3] Sefo
JES}; tolHE Fait7] 913 2E
Ao 4 9t

SfoldE A 2E" A% btspp//
<Bluetooth_address>:<service_channel_ID> 3
HE 7R, o]ul:= StreamConnection 2} #|7}
e E L, o] AAE o] &3] A HolHE F

W) 9F EY 2EYS dold 5 ek

{0

Of

4 e
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)
tilo

EFEA %ﬂ% %’46& T 4A LocalDevice 2t
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RemoteDevice F 28 FA31H, o] tjulo]x
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22 =852 28 g 9 74 FHd FaEo 9= AA =84 Bluetooths
Anutgo g BEEx TES 4 HIIE 3 FATh =8 ol 22 dHoly HFo
) A~ A F(serial port pass-through) &3} ot o] F-o]A] 7] {Oﬂ o] ARAEEZH 9} HlolHE
S BEERZ FEHE 4 il FARES o st Hupo]lx(dlE 5o Foi¥E)
FHE volAREED] S&EoF wSoA B = WA 2B AFEHYG 752 #Hdd
o] 2rolal gl opFolx[1l] HAFAGNAN EF (pairing)e] o} Slojof &tH, o]= TXE 5
T AR Sfal ol AHEHA e BEEe Elo] FPAA AN Adst= 715S ol &3 e
HC-05, HC-06 5[12,13] o] 9lom, o5& ¥ 8 Hojd wAE AT 5 vk oledd
YE fjanf BHES dForh & A= Hpo) A (FUE)7E EFFAE T $AE o
HC-05 ZE9 71%& $402 /MY 228 He I2E HFHI 294 &%~ B8
dolell EFF2 7ss Adstes A Bd 53l 7132 % 4 BluetoothHC05 EEo] F418}
gotal Z2asch NEE EFFES RES A HaL o] dlo]EE RS-232 vl 7] @A o
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Fig. 1. Virtual bluetooth module structure
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