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Introduction

The software DLL (Dynamic Link Library) interfaceo tthe BioRadio allows for
programmatic interaction in Windows applicationsicls interaction has been designed
for The Mathworks MATLAE software, allowing BioRadio communications and
control from within MATLAB. This document describ&ése MATLAB M-files provided
for such utility, and their appropriate usage.

Please consult the BioRadio 150 User's Guide forema-depth information on the
operation of your device.

MATLAB Version Compatibility

This version of the BioRadio driver is designedwork with MATLAB versions 6.5
(R13) and higher, buf you are using MATLAB version 6.5, you may need to download

a software update from the MathWorks website totheeriver:
http://www.mathworks.com/nn_ppsol

Included Files

Along with the documentation you're reading, theoBadio SDK MATLAB Driver
consists of the following Win32 DLL software intacke to the BioRadio 150,

BioRadio150DLL.dIl

along with the following M-files, (enclosing MATLABunctions of the same names,)
which make calls to functions within the DLLSs:

BioRadio150 Load.m
BioRadiol50 Start.m
BioRadio150 Program.m
BioRadio150 Ping.m
BioRadio1l50 Read.m
BioRadio150_Stop.m
BioRadio150 Unload.m
BioRadio1l50 Test.m

and, additionally,

BioRadio150DLL.h
Contents.m

Multiple Devices and the Object Handle

The BioRadio SDK allows for operation of and acdiaa from multiple BioRadios
simultaneously. Each time a device object is cedtelllib('BioRadiol50DLL',
'CreateBioRadio") in BioRadio150_Load.m ,) a reference handle to the object is
returned. Subsequent library function calls to apeupon the device are provided its
corresponding object’s handle. However, in ordarde multiple BioRadios
simultaneously with the MATLAB driver, the providéd-files should be modified to
avoid use of global variables.
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Data Collection Interval

When customizingBioRadio150_Test or writing original applications using the
BioRadio, a timing structure is suggested to cdritie rate at which data is collected
from the PC’s communication port, where the CompUukeit has delivered it. The port

has a finite buffer; only so much data can accutaullbere between collections (when
cleared) before the buffer fills and is incapabiénolding more. Therefore, if the data
collection interval is set too high, the buffer malverfill and data will be lost. The

maximum time to which to set the data collectioreival and avoid dropping packets is
dependent upon: buffer size, PC speed, and whatistaking up processing time in the
computer. 80ms (milliseconds) between reads ypiadl value, and is the default value
used inBioRadio150_Test  (in thepause statement).

Online Help

Documentation is also included in comments in th€iMs, preceding and in-line with
the code. This documentation supports MATLAB&p function, so as to be accessible
from the MATLAB command line by typing, for exampltelp BioRadio150_Load

Going Further

The MATLAB functions included provide fairly basiateraction with the device. Some
additional functionality for device control is piided in the BioRadio 150 DLL. The
MATLAB callib  function can be used to access all BioRadio 150 fihctions, not
only those included in these M-files. Please r&daghe BioRadio SDK 150 DLL
documentation for more.
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Function Descriptions

Bi oRadi 0150_Load

Calling BioRadiol50_Load is the first step in communicating with the Biokad
BioRadio150_Load loads the BioRadio software interface, and preparéew necessary
data structures.

Inputs:

* pathToDlIDirectory . The path string of the directory containing
BioRadio150.DLL and BioRadio150.h

Outputs:
» deviceHandle : Reference handle to software device object

Bi oRadi 0150_St art

Once loading has been accomplished, callBigRadiol50_Start will initiate data
acquisition.

Prerequisite calls:
BioRadio1l50 Load

Inputs:

* deviceHandle : Reference handle to the software device objeetuiined in
BioRadio150_Load )

* portName : String name of COM port to which the BioRadio dsirrently
connectedéx., ‘COMJ)

* programDevice : Boolean §: false, 1: true) whether the device configuration
should be programmed to the file whose path sidrige next parameter. If false,
the device’s current configuration will be pingedquired) instead.

* pathToConfigFile  : If the previous parameteiprgramDevice) is true, this
parameter must be provided; a full-path string tovalid BioRadio 150
configuration file €x., ‘C:\CleveMed\CleveLabs\ConfigFilesLabECGL.ini )

Bi oRadi 0150_Pi ng

BioRadio150_Ping  retrieves from the User Unit -- and populates sbh&ware object
with -- the BioRadio’s current device configuration

This function is implicitly run inBioRadio150_Start if the programDevice —parameter
is set toralse

Prerequisite calls:
BioRadio150 Load
BioRadio150 Start

Inputs:
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* deviceHandle : Reference handle to the software device objeetuiined in
BioRadio150_Load )

Bi oRadi 0150_Pr ogr am

BioRadio150_Program  programs the User Unit to, and populates the swéwobject
with, the device configuration specified in theefdt the path provided. See the BioRadio
150 User’s Guide for more information on configiuoatfiles.

This function is called explicitly inBioRadio150_Start if the programDevice
parameter is set tae .

Prerequisite calls:

BioRadio150 Load
BioRadiol50_ Start

Inputs:

» deviceHandle : Reference handle to the software device objeetuiined in
BioRadio150_Load )
» pathToConfigFile  : The path string to a valid device configuratide.f

Bi oRadi 0150_Read

While data is being acquiredioRadiol50_Read retrieves, and returns as output,
BioRadio data waiting at the computer’s serial port

Prerequisite calls:

BioRadio150_ Load
BioRadio1l50 Start

Inputs:

» deviceHandle : Reference handle to the software device objeetuiined in
BioRadio150_Load )

Outputs:
* FastinputsData: a two-dimensional array, with calamorresponding to enabled
fast inputs, and each row a collected data point.
» SlowlnputsData: a two-dimensional array, with cohsncorresponding to enabled
slow inputs, and each row a collected data poitdwSnputs are sampled at
1/10" the rate of Fast Inputs

Bi oRadi 0150_St op
BioRadiol50_Stop terminates acquisition and communication withBieRadio.

Prerequisite calls:

BioRadio150 Load
BioRadio150 Start
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Outputs:

» deviceHandle : Reference handle to the software device objeetuiined in
BioRadio150_Load )

Bi oRadi 0150_Unl oad

BioRadiol50_Unload = removes BioRadio configuration and execution imfation from
MATLAB’s memory space.

Prerequisite calls:
BioRadio1l50 Load

Outputs:

* deviceHandle : Reference handle to the software device objeetuiined in
BioRadio150_Load )

Bi oRadi 0150_Test

BioRadiol50_Test has been provided as an example MATLAB progranmstthting
usage of the previously described functions.

BioRadio150_Test initiates communication with the BioRadio, progsathe device to a
specified configuration, then repeatedly colle@tadand writes (appends) it to two files.
One output file is for data from each enabled Fastt, (Fast Inputs: Ch 1-8, Airflow,
DC Aux,) and the other for data from each enabldédwSInput, (Slow inputs:
Accelerometer X, Accelerometer Y, Body Position,aHeRate, and SpQ After
completing 20 iterations, communication is stopped memory used for the software
device object is released.

Inputs:

* portName : String name of COM port to which the BioRadio dsirrently
connectedéx., ‘COMJ)

* pathToDIIDirectory . Path string to the directory that contains
BioRadio150DLL.dll and BioRadio150DLL.h (ex., ‘C:\BioRadio SDK
Matlab )

* pathToConfigFile  : Path string to a valid BioRadio 150 configuratide (ex.,
‘C:\CleveMed\CleveLabs\ConfigFilesLabECGL.ini )

e pathToFastDataOutputFile . Path string to a file (one will be created if

nonexistent) to which data from the BioRadio 1598ast Inputs will be output, in
Comma-Separated Value format.

e pathToSlowDataOutputFile . Path string to a file (one will be created if
nonexistent) to which data from the BioRadio 138fsw Inputs will be output, in
Comma-Separated Value format.
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