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Abstract: In this paper, we deal with the development of a high speed monitoring system using opensource hardware and
MATLAB/Simulink. We use the Arduino Due as opensource hardware. The proposed high speed monitoring system has four features.
First, it does not affect the operation of the user application running on a micro-controller. The proposed system performs realtime
monitoring using an algorithm that minimizes the computational load. Second, data channels can have different data types and update
periods. Consequently, flexible data monitoring is possible. Third, the proposed system uses MATLAB/Simulink for monitoring. As a
result, users can utilize all the powerful functions supported by MATLAB to process the monitored data. Finally, the algorithm of the
proposed high speed monitoring system can be applied to any micro-controller with serial communication peripheral. Through
experiments, we verify the performance of the developed monitoring system. It is shown that the data loss does not happen through the
basic experiment. Through realtime monitoring experiment for the sensorless drive system of the BLDC motor, it is illustrated that the

proposed system has its strength in high speed monitoring of data changing very fast such as current or back EMF signals.
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Table 1. Data types supported by a proposed high speed moni-
toring system.

8 bit boolean
8 bit unsigned/signed char
R R
16 bit unsigned/signed short
32 bit unsigned/signed int
32 bit float
A5 W
64 bit double
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Fig. 1. Data of channel to which 32-bit data type variable is
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Fig. 2. The concept diagram of the proposed high speed moni-
toring system.
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Fig. 4. The flowchart of the user-defined block.
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Fig. 6. The data monitoring model using a block supported by
‘Instrument Control Toolbox’
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Block Parameters: Serial Configuration X

Serial Configuration

Configure the parameters for the serial port.

Parameters
Communication port: | COM27 M
Baud rate: 115200
Data bits: 8 -
Parity: none b
Stop bits: 1 -
Byte order: LittleEndian i
Flow control: none hi
Timeout: |

Cancel Help Apply

(b)
Block Parameters: Serial Receive X

Serial Receive

Recelive binary data over serial port.

Parameters

Communication port: | COM27 e
Header: ‘S ‘
Terminator: ‘ CR/LF ("Wriwn') \"
Data size: [z 11 B
Data type: double h

[ Enable blocking mode

Action when data is unavailable: | Qutput last received value ~

Custom value:

Block sample time:  [0.001

Cancel Help Apply

19 7. (a) 5 327 : Serial Configuration.
(b) &= 92} E : Serial Receive.

Fig. 7. (a) Block parameters : Serial Configuration.
(b) Block parameters : Serial Receive.
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Table 2. Parameter setting for monitoring experiment.
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dolHZ 1ms vl 0.002% Z71%tE A WA HolEES
7IEOE 0.990% Al FA1E Fhol 1619914 2.004% F
7}5%} 0.4759] ztol= 475719 ©lolE7} FAlEA B3-S
< Uehdth A WA o] dojdt F Ade] 54 o
77}11 1999] dlolg Feo] dojdrt HoJEle] o] 1}
b @ 300~7007H¢] HlolE7} FEhE o] Al 19 8
2] (b)E ‘Status’S UERE J2ZE Ao B v 71X
1S £33t} ol BE AJHA] ‘Header'?} ‘Terminator’
7} FRERE YERATE
B =R Agshs 1E5EUEE Al2-S 733 O
g 59 BdlS o] 83 AYS gtk F 4l HlojHE =
e 3tk g 03 11 HolElE doubledolm A=
F71= 2R 1KHz, 200Hzolth F dolEE 1 msvith
0.0018 F7teict. Ad 2¥3} 3% Hlo]E]& signed char,
unsigned chargol® AEE F7|= 100 HzO|th. F HlolE
10ms vt 18 =718} v A2 Simulinkoll Al 5=
lo] AMEEE AIREE Z7837] Y8l tictoc’ BHEAE AL
SHA 114271 SAETE vRRVEAR vlofQle BdA
AE ARES w7 59} o] A)jbshs I&EEYEH
N2ES o] g3le] mlo|aRZHEEZ A 102 T A%
o 1E1 FAlE=E A8 ARR oF 10220]th Al
ERUER A2ES o] 83l HolE|E I Al
gxﬂ Aol AmF Algto] <o 02% zbo|7} YT
l =718} A FTEAAAA AEEHE AR &
T Aok
T 719] doubled dHlolElE FUEHS A= 7 99
A UERdTh kbl Ad ggizE Ad oS JeRia
gk HAde Ad 19E YeRith (e JA AFARE
< YeRATE 0=lX 0914 AlFEE HlolHE2 103004

Al A Al

ri:_ rkﬂ

o]

[Times]

a8 9. Aldete
tolE.

EUEE AlaEe) dddst A

et DEDUIHE AIAE i 1061
T T (a) T
10 F ———Channel 0
= = =Channel 1
8l 4
6l 4
4 4
oL 4
0 . n n n
[¢] 2 4 6 8 10
Time[s]
b
5.32 (‘)
——Channel 0
= = =Channel 1
5.315 b
L)
'
'
_______ '
5311 1 7
1
1
1
_______ ;
5.305 ' b
1
1
'
53 . . .
5.3 5.305 5.31 5.315 5.32

K

Fig. 9. The experimental result of the proposed high speed

monitoring system : real data.
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Fig. 10. The experimental result of the proposed high speed

monitoring system : integer data.
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Fig. 11. BLDC motor drive system.
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