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Introduction

The software DLL (Dynamic Link Library) interface the BioRadio allows for programmatic
interaction in Windows applications. Such interactihas been designed for National
Instruments’ LabVIEW development system, allowingmadio (and RatPaak) communications
and control from within LabVIEW and LabVIEW-basegpdications. This document describes
the LabVIEW Virtual Instruments (VIs) provided feuch utility, and their appropriate usage.

The BioRadio SDK LabVIEW Driver consists of the lealing Win32 DLLs; the software
interface to the devices:

Devi ceCheckDLL. dI |
Bi oRadi oDLL. dlI |

Bi oRadi 0150DLL. dI |
Rat PaakDLL. dl |

and the following LabVIEW VIs, which make callsftmctions within the DLLs:

Bi oRadi o_Fi ndAndChooseRecei ver. vi
Bi oRadi o_Di al ogChooseBi oRadi 0. vi
Bi oRadi o_Start. vi

Bi oRadi o_St art BaseConmm vi

Bi oRadi o_Read. vi

Bi oRadi o_St op. vi

Bi oRadi o_St opBaseComm vi

Bi oRadi o_Exanpl e. vi

Basic Operation

Communicating with a BioRadio through LabVIEW iwidied into six main actions, listed here
and described in more detail further in this docoimdlote thatfor the RatPaak, Starting Base
Communication is accomplished by Starting Acquisitiand Stopping Base Communication is
accomplished by Stopping Acquisition; only one S&éad one Stop routine are needed.

- Finding and Choosing Attached Devices
Identify attached BioRadio receivers and, if muétipxist, choose between them.
- Starting Base Communication
Create a software device object and start commtiaichetween the PC and
Computer Unit.
- Starting Acquisition
Start communication between the Computer Unit aserWnit, attend to device
configuration and communication parameters, anéhbegguiring data.
- Acquiring Data
Read and interpret scaled data from the port budied acquire transmission
statistics.
- Stopping Acquisition
Stop data acquisition and communication betweenpien Unit and User Unit.

Version 1.2 4
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- Stopping Base Communication
Stop communication between PC and Computer Unit dastroy the software
device object.

Notes

BioRadio Models

The LabVIEW Driver uses multiple DLLs to supportrieas BioRadio models. The DLL
interface for device discoveripeviceFinder DLL, is designed to work with the BioRadio 150
and RatPaak. Individual device control is handlegd & few DLLs: BioRadio DLL,
BioRadio150 DLL, and RatPaak DLL.

Each LabVIEW VI is designed to operate with botlke BioRadio 150 and RatPaak devices.
Since each model requires its own DLL communicatianterface, the VIs contain logic to
choose the appropriate DLL for the model being used

Multiple Devices and the Object Handle

The BioRadio SDK allows for operation of and acgiga from multiple BioRadios and
Ratpaaks, simultaneously. Each time a device olgjertatedsi oRadi o_St art BaseConm vi
(orBi oRadi o_Start.vi for the RatPaak) is run with parameters referenainalid Computer
Unit, the handle reference to the object is retdri$ibsequent Vls called to operate upon this
device must be provided the corresponding objéctidle.

Paths to DLLs in Driver Vis [Bick.adio 150 TrarskerBufer |
LabVIEW'’s Call Library Function node, responsible for making calls f :
DLL functions, specifies absolute paths to DLLs. aCall Library Function node

If, upon opening the driver VIs, the DLL is not &ed at the path specfied, (such as on first run,)
LabVIEW searches for the files, and displays aagjathile doing so.

BioRadio_Read.vi

Loading: Z Loaded

E:\DevelopmentiBioRadio SDK LabYiew!BioR.adio SDK LabYiew\RatPaakDLLY
RatPaskDLL.dll

Searching:
C:\Builds\Copy of Capture 2.0sourcel CaptureAPT

[ Ignore Library ] [ Browse.., ] [ Stop...

LabVIEW searchesfor aDLL

If the search utility does not immediately find tBR.Ls, click Browse to locate the files
yourself. All DLL references in the VI will be upted, and saved when the VI is saved. These
paths are always manually editable fr@all Library Function node properties within a VI.

Version 1.2 5
© Cleveland Medical Devices Inc. 1999-2006



BioRadio SDK LabVIEW' Driver Guide Cl M d
02-14-2006 eVG e
| |

Cleveland Medical Devices Inc

CallLibrary Function

Library Marme ar Path

Function Name
Calling Conventions
Parameter

Type
Data Type

Function Prototype:

lang _TransferBuffervaid);

P:\ProductsiBioR adic LabWIEW Driver\BioRadio
Labiew Driver Files\BioR.adio1S0DLL.dl

TransferBuffer (] |Runin U Thread ]
< (]

return bype [»]

Numeric ] \Ml

Signed 32-hit Integer [
Add a Parameter After

| Delate this Parameter |

[ Ok I [ Cancel l [ Help l

Call Library Function node properties; changethe DLL path
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BioRadio Example VI

Bi oRadi o_Exanpl e. vi Is included to illustrate use of the driver fuocis to acquire data from
the BioRadio; a starting point for creating yourroaustom BioRadio applications. This VI, as
provided, will operate properly with a BioRadioRatPaak device programmed for two (2) data
input channels. The task of customization is lefthie developer.

BioRadio_Example.vi

File Edit Cperate Tools Browse indow Help

el [
Dievice Configuration |
Data Collection| Ping device 2  Program from file
Interval {ms) BioRadio ConfigFile Path |
. 1, CleveMediCleveLabs\ConfigFilesiLabDAQBasics.n | |
o |
BioRadio Data

300 -

Channel 1
Channel 2

200 (]

STOP

Radino Link
Status

Amplitude

T

BadPackets |

=300 i DroppedPackets

94 95 B
Data Paink

BioRadio Config File Path

The example VI, by default, pings the BioRadio Udait for its current device configuration. If

you are using a RatPaak, or wish to program th&&ao to a particular configuration at Start,
change the toggle in thgevice Configuration panel taProgram from file, and specify the path

to the appropriate file before running the VI. Golt the BioRadio User's Manual for more
information on configuration files.

Data Collection Interval

The Data Collection Interval specifies how often (in milliseconds) the softwamdlects data
from the PC’s communication port where the Computeit has deposited it. The port has a
finite buffer; only so much data can accumulatedgheetween collections (when cleared) before
the buffer fills and is incapable of holding mor€herefore, if the data collection interval is set
too high, the buffer will overfill and data will Hest (theDropped Packetscount will increase).
The maximum time to which you can set the dataectthn interval, while avoiding dropped

Version 1.2 7
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packets, is dependent upon: buffer size, PC sme®bwhat else is taking up processing time in
the computer. 80ms (milliseconds) between readsyspical value.

Radio Link Status

The Radio Link Status box provides three metrics on the radio link betwehe BioRadio
transmitter and receiver, measured in radio dat&gia. A packet of information sent from the
transmitter to the receiver includes a time statn@,sampled data, and other variables to allow
software processing. A packet can only includensch information as its size does not vary.
Therefore, if the unit is programmed to acquireadat only 1 or 2 inputs, a packet may have up
to 3 samples for each input, whereas a packetdmgudata over eight inputs will include only
one sample per input.

The Good Packetsindicator reflects the number of error-free datzkets received from the
User Unit. The number dbood Packetsshould increase rapidly while the transmitter s o
Bad Packetsis the count of data packets received from the Uset but found to be corrupted.
Dropped Packetsis the total number of packets lost in transmissaad padded with thBad
Data Value. The Dropped Packetstotal includes packets never received as welBad
Packets Both Bad and Dropped Packetsshould remain close to zero, provided a good
transmission between Computer Unit and User Umit, provided data is collected regularly.
All three indicators are reset each time acquisittostarted.

Version 1.2 8
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Finding and Choosing Attached Devices

Bi oRadi o_Fi ndAndChooseRecei ver. vi

Overview

The first step in communicating with a BioRadig@enerally to discover and identify attached
BioRadio receivers and, if multiple exist, to ched®tween them.

TheBioRadio Find and Choose Receiver Vuses th&i ndRecei ver s function provided by the
DeviceCheck DLL to discover BioRadio and RatPaak Computer Unitseoted to the user’s
PC. The DLL function displays a dialog informingethser that searching is in progress, and acts
in different ways depending on the results of #arsh:

» |f exactly one BioRadio receiver isfound,

. &/ Choose BioRadio

the function returns the name of the
device, (Bi oRadi o 150", Or “Rat Paak”,) T p e
the number of the port to which it is
attached, and whether the device is acting Multiple BioRadio devices are connected to your computer.,
as a “|egacy" COM_port deVice, or “non- Please choose one to use with this session,
legacy” USB.

« If no BioRadio device is found, outputs T 2
reflect this.

» If multiple BioRadio devices are found, a -
modal dialog
(Bi oRadi o_Di al ogChooseBi oRadi 0. vi )
is presented to the user to allow selection

between the discovered devices (shown right.) Hee can choose a device, or cancel
the dialog to choose none. The appropriate infaonatgarding this choice is then
returned by the VI following the previous presaopt

A Legacy Device is connected to the PC, using USB, identicallp asn-legacy device, but
recognized as USB Serial interface and communicated with throughreas€OM port.
Currently, the RatPaak is the only BioRadio dewitth non-legacy support, acting in a “purely”
USB manner.

During device discovery, a progress dialog is diged.
If the Device Name and Type (Legacy or Non), areRbrt Number to which it is connected are

already known, it is unnecessary to use the FindGroose Receiver VI, as these parameters
can be supplied manually.

Version 1.2 9
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Usage

Outputs
Name

CleveMed

Crewice Mame

Fibc

Type

Port Murnber

i Legacy Dewice

Description

Device Name

String

Type of device connected (or chosen by us@)oRadi o
150", “Rat Paak”, or " (if none connected or chosen)

Port Number

Long Integer

port number to which the (chpdewice is connected;
corresponds to serial COM port number for legacy devig
and USB port identifier for non-legacy devices.
-1 if none is found or chosen

Legacy Device

Boolean

True if BioRadio is acting as legacy BS8Berial device;

see Overview in this section for more on Legacy Devices.

Version 1.2

10

© Cleveland Medical Devices Inc. 1999-2006



BioRadio SDK LabVIEW' Driver Guide Cl M d
02-14-2006 eve e

Starting Base Communication
Bi oRadi o_St art BaseConm vi

Overview

Operating with knowledge of the type of BioRadimuected and on which port, communication
with the Computer Unit is initiated.

If the device is a BioRadio 150, theBioRadio150 DLL is used to perform the following:
A BioRadio object is createdr(eat eBi oRadi 0)
Communication with the Computer Unit is initiat@tar t BaseComm)
If the device is a RatPaak, no action is taken.
For the RatPaak, this VI's functionality is assurnmdten acquisition is started,
and it need not be used.

Usage
[abck -
o Numberl::io ELDE'U'IEE Handle
[Esan- gt =l
Inputs
Name Type Description Required?
Device Name String Device: ‘Bi oRadi o 150", or “Rat Paak” Yes
Port Number Long Integer Identifying number of the porivhich the | Yes
device is connected (COM Portliégacy
Device, USB identifier if non-Legacy)
Outputs
Name Type Description
Device Handle Unsigned Long Integer If the device is a BitdRHES0, the handle reference to th
device in use. Otherwisel is returned. Seklultiple
BioRadio 150s and the Object Handlgabove.
Version 1.2 11
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Starting Acquisition
Bi oRadi o_Start. vi

Overview

CleveMed

Operating with knowledge of the type of BioRadiowected and its handle (BioRadio 150) or
USB ID (RatPaak), communication with the User Usittempted and data acquisition intiated.

If the device is a BioRadio 150, theBioRadio150 DLL is used to perform the following:

Data acquisition is initiatecst(ar t

Acq)

The data value returned when packets are droge Eet BadDat aVal ue)
Device configuration is optionally set or acqdifer ogr anConf i g, Pi ngConfi g)
Meta-data is acquired@dt NunEnabl edFast | nput s, Get Enabl edFast | nput s,

Get NunEnabl edSl owm nput s, Get Enabl edSl ow n

put s, Get Sanpl eRat e)

If the device is a RatPaak, theRatPaak DLL is used to perform the following:

A RatPaak object is creatett éat

eRat Paak)

The supplied configuration file is loadad#dConf i g)

The value returned on dropped
Data acquisition is initiatecst(ar t

packets isseeBadDat aVal ue)
Acq)

Meta-data is gatheredet Sanpl eRat e)
If the device was properly started, it is optibhprogrammed ¥r ogr anConf i g)

During Start, Programming, and Pinging, progreafodss are displayed.

Usage
"""""" HurmEnabledSlowInputs]
| JEF]
SPwT— FHurnEnabledF astInputs|
[U5z) e
- - - EnabledF astInputs
PioRadic ConfigFile Path
=T io- c—  H{PII6]
= g:;iargq i Device Handle out
EadData'-.-'aIueP st T
Etarted
......
Frodrmes
.......
EnabledSlowInputs
—FIiE]
Inputs
Name Type Description Required?
Device Handle | Unsigned Long Integer| Handle reference to the BioRadiori50 i| When using
in use. Sedultiple BioRadio 150s and the | BioRadio 150
Version 1.2 12
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Object Handle, above.

PortNum Long Integer Identifying number of the portmoich the | When using
device is connected (COM Portliégacy RatPaak
Device, USB identifier if non-Legacy)

DeviceName String Device: ‘Bi oRadi o 150", or “Rat Paak” Yes

ProgramDevice| Boolean Whether the device should be programméds
to the provided configuration file upon
starting communications

BioRadio Path LabVIEW path variable to the configuratiptf ProgramDevice,

ConfigFile Path file to which the device should be or when using
programmed, if it should be programmed | RatPaak

BadDataValue Double-Prec. Floating+ Value to which invalid/missing data should No

Point be set (defauli)

PingConfig Boolean Whether the device should be pingedtandyes
current configuration loaded into the object.
If ProgramDevice is set to True, PingConiig
will be ignored.

LegacyDevice Boolean True if BioRadio has USB -> Serial When using
interface;see Finding And Choosing RatPaak
Attached Devices.

Outputs
Name Type Description

NumEnabledFastinputy  Long Integer

based on device configuration

Number of fast inpate/hich data will be acquired,

o

NumEnabledSlowlInput

Long Integer

Number of slow ispant which data will be acquired
based on device configuration

EnabledFastinputs Word Boolean-bit array, 10 bits ottvkétarting from least
significtant) corresponding to enabled state of a fast
input (starting from first fast input, Ch 1)

EnabledSlowlnputs Word Boolean-bit array, 5 bits ofalhstarting from least

significtant) corresponding to enabled state of a slow
input (starting from first slow input, Accelerometer X

Device Handle out

Unsigned Long Integer

Handle reference to the device in use. Otherwisas
returned. Se#ultiple BioRadio 150s and the Object
Handle, above.

Started Boolean Whether the device was successfully started
Programmed Boolean Whether the device was successfully pnogdor
pinged.
Sample Rate Double-Prec. Floating- | Samples per second (for fast inputs) defined by
Point currently loaded configuration
Version 1.2 13
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Acquiring Data

Bi oRadi 0_Read. vi

Overview

Once acquisition has been started, the user wiit wabegin (and repeat) acquiring data
received at the PC’s communications port.

If the device is a BioRadio 150, theBioRadio150 DLL is used to perform the following:

1.
2.

3.

4.

Instruct the device to prepare its data bufferéading €r ansf er Buf f er)

Acquire the sample rate and number of inputs orclvthe data is being read

(Get Sanpl eRat e, Get NunEnabl edFast | nput s, Get NunEnabl edSl owl nput s)

Establish array(s) (fast inputs array and opti@halv inputs array) of double-precision
floating-point values, (fast inputs array sizedHhe return value ofr ansf er Buf f er ,)
and initialized to 32768.

Read the data from the device’s buffer into thisyar

(ReadScal edDat a/ ReadScal edFast AndS| owDat a)

5. Multiply each data point by, 000, 000 to scale to uV (millivolts)
6.
7. Acquire link-status datazét GoodPacket s, Get BadPacket s, Get Dr oppedPacket s)

De-interleave data into 2-dimensional array(s) vehrasvs correspond to input channels

If the device is a RatPaak, theRatPaak DLL is used to perform the following:

1.
2.

w

No oA

Instruct the device to prepare its data bufferéading €r ansf er Buf f er)

Acquire the sample rate and number of inputs orthvttie data is being read

(Get Sanpl eRat e, Get NunChannel s)

Establish a 655360-element array of double-precii@ating-point values, initialized to
- 32768.

Read the data from the device’s buffer into thisyafReadScal ed)

Multiply each data point by, 000, 000 to scale to uV (millivolts)

De-interleave data into a 2-dimensional array whioses correspond to input channels
Acquire link-status datasét GoodPacket s, Get BadPacket s, Get Dr oppedPacket s)

Version 1.2 14
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Usage

X H

EH = HB
[H=rem
EH=rm

CleveMed

3
3

]

F astInputskurnRead

132

furnF astInputs |
132 | SoodPackets)
e
P adPackets
abc kK Bio- C
. e ————————pim |
Fon O
=T ead Cropped Packets
]
FHurnSlowInputs
132
ElowInputstHurnRead|
ElawInputsCata)
¥ low input 1
H b
Bl o) o
ot [ Elovy input 2
[H=rmf—»
E’ﬁ_ Elcos inpur 3

)

(Note that the number of arrays into which the Fast/SowlnputsData arrays will be de-interleaved is
dictated by the number of enabled inputs. Three are shown here for each.)

Inputs
Name Type Description Required?
Device Name String Device: ‘Bi oRadi o 150", or “Rat Paak” Yes
Device Handle Unsigned Long Integer Handle reference to theediewuse. Yes
Outputs
Name Type Description
FastinputsData 2d array of Double-Prec.| Data acquired on Fast Inputs; each row of the array
Floating-Point representing an input channel, each column with one gata
point.
SlowlnputsData 2d array of Double-Prec.| Data acquired on Slow Inputs (BioRadio 150 only); each
Floating-Point row of the array representing an input channel, each
column with one data point.
FastinputsNumRead  Long Integer Number of data points rgadat fast inputs
SlowlnputsNumRead Long Integer Number of data points maat,all slow inputs
(BioRadio 150 only)
NumFastlnputs Long Integer Number of enabled Fast Inputs
Version 1.2 15
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NumSlowlnputs Long Integer Number of enabled Slow IsgBioRadio 150 only)
GoodPackets Unsigned Long Integer Number of valid packetsferred since Start
BadPackets Unsigned Long Integer Number of corrupted pacaatderred since Start
DroppedPackets Unsigned Long Integer Number of droppekiets transferred since Start
Sample Rate Double-Prec. Floating- | Samples per second (for fast inputs) defined by cuyren

Point loaded configuration
Version 1.2 16
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Stopping Acquisition
Bi oRadi o_St op. vi

Overview

Stop acquisition. For the RatPaak, additionalbpstommunication with Computer Unit, and

release reserved memory.

If the device is a BioRadio 150, theBioRadio150 DLL is used to perform the following:

Stop acquisitionst opAcq)

If the device is a RatPaak, theRatPaak DLL is used to perform the following:
Stop BioRadio communication (StopAcq)
Destroy the software device object (DestroyRatPaak

Usage
@ 'mi,.Eiio- C
thiorE"'l
&1 Stop
Inputs
Name Type Description Required?
Device Name String Device: ‘Bi oRadi o 150", or “Rat Paak” Yes
Device Handle Unsigned Long Integer Handle reference to theedievuse. Yes
Version 1.2 17
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Stopping Base Communication

Bi oRadi o_St opBaseComm vi

Overview

CleveMed

For the BioRadio 150, at the end of a session, comzation with the Computer Unit should be
terminated and reserved memory released.

If the device is a BioRadio 150, theBioRadio150 DLL is used to perform the following:
Communication with the Computer Unit is endsdopBaseComm)
Destroy the software device objebégt r oyBi oRadi 0)

If the device is a RatPaak, no action is taken.

For the RatPaak, this VI's functionality is assurnadten acquisition is stopped,
and it need not be used.

Usage
Crewvice Marme
Lo 'w‘i.,Eiio- C
Cevice Handle Fhﬂﬂ' rE,"l
@ B |
Inputs
Name Type Description Required?
Device Name String Device: ‘Bi oRadi o 150", or “Rat Paak” Yes
Device Handle Unsigned Long Integer Handle reference to theedievuse. Yes
Version 1.2 18
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