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Application Note #156 AcqKnowledge File Format for Windows/PC

This document describes file formatting for all Windows versions of Acgknowledge 3.9.0 or below, BSL 3.7.0 or below, and BSL
PRO v3.7.0 or below. The File Format allows the user to get to the data section of the BIOPAC file format; Journal text is not
included but can be exported separately if needed. Where noted, marker details (such as Type: Append or Event) may not be
accessible, but the marker tag can be identified.

NOTE Programmers are strongly encouraged to use the BIOPAC File Format API for BSL or Acqknowledge,
which should simplify data extraction for most programmers. If the API does not satisfy your needs,
additional file format info is in this document.

Document Log

Version 3.9.0 February 23, 2007 MagentaiBold

Version 3.8.2 July 15, 2005 Gréen'Bold

Version 3.7 (BSL & PRO) February 1, 2005 (markers are generic)

Version 3.8.1 November 09, 2004 Changes are in Aqua Bold

AcqKnowledge API link April 28, 2003; Software library for programmers to parse ACQ files
Version 3.7.3 December 25, 2002; Changes are in Orange Bold

Version 3.7.0-3.7.2 August 21, 2001; Changes are in Green Bold

Version 3.7.x June 08, 2001; Changes are in Grayed Bold

Version 3.5x September 29, 1998

Version 3.03 October 4, 1995

Graph Header Section...

|Item |Type |Size |Offset |Description
|nItemHeaderLen |short |2 |O |Not currently used.
|IVersion |Iong |4 |2 |Fi|e version identifier:
|3O = Pre-version 2.0
131 = Version 2.0 Beta 1
|32 = Version 2.0 release
133 = Version 2.0.7 (Mac)
|34 = Version 3.0 In-house Release 1
135 = Version 3.03
|36 = version 3.5x (Win 95, 98, NT)
137 = version of BSL/PRO 3.6.x
|38 = version of Acq 3.7.0-3.7.2 (Win 98, 98SE, NT, Me, 2000)
|39 = version of Acq 3.7.3 or above (Win 98, 98SE, 2000, Me, XP)
|41 = version of Acq 3.8.1 or above (Win 98, 98SE, 2000, Me, XP)
|42 = version of BSL/PRO 3.7.X or above (Win 98, 98SE, 2000, Me, XP)
li_
|44 = version of BSL/PRO 3.8.x or above
45 = version of Acq 3.9.0 or above
|IExtItemHeaderLen |Iong |4 |6 |Extended item header length.
|nChanneIs |short |2 |10 |Number of channels stored.
|nHorizAxisType |short |2 |12 |Horizonta| scale type, one of the
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following

|0 = Time in seconds

1 = Time in HMS format

|2 Frequency

|3 = Arbitrary

|nCurChanneI

|short

114

|Current|y selected channel.

|dSampIeTime

|double

116

|The number of milliseconds per sample.

|dTi meOffset

\double

124

|The initial time offset in milliseconds.

dTimeScale

double

32

The time scale in milliseconds per division.

|dTimeCursor1

\double

140

|Cursor 1 time position in milliseconds.

|dTimeCursor2

|doub|e

148

|Cursor 2 time position in milliseconds.

rcWindow

RECT

56

The chart's size and position relative to the
AcgKnowledge client area. When each RECT
field is set to 0, the chart is displayed with
default a size and position.

nMeasurement[6]

short

6%*2

‘64

Describes the currently selected
measurements, one of the following:

0 = No measurement

1

Value Absolute voltage

|2 Delta Voltage difference

|3 = Peak to peak voltage

|4 = Maximum voltage

|5 = Minimum voltage

|6 = Mean voltage

|7 = Standard deviation

|8 = Integral

|9 = Area

|10 = Slope

11 = LinReg

|13 = Median

115 = Time

116 = Delta Time

|17 = Freq

118 = BPM

|19 = Samples

|20 = Delta Samples

|21 = Time of Median

122 = Time of Max

|23 = Time of Min

|25 = Calculation

|26 = Correlation

fHilite

BOOL

Gray non-selected waveforms:
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|dFirstTimeOffset |doub|e |8 |78 | Initial time offset in milliseconds.
|nRescaIe |short |2 |86 |Autosca|e after transforms:
|0 = Don't autoscale
|1 = Autoscale.
|szHorizUnitsl |char |4O |88 |Horizonta| units text.
|szHorizUnit52 |char |10 |128 |Horizonta| units text (abbreviated).
nInMemory short 2 138 Keep data file in memory:
|O = Keep
|1 = Don't keep.
IfGrid 'BOOL 2 1140 \Enable grid display.
|fMarkers |BOOL |2 |142 |Enab|e marker display.
|nPIotDraft |short |2 |144 |Enab|e draft plotting.
nDispMode short 2 146 Display mode:
|0 = Scope
|1 = Chart.
nRReserved |short |2 |148 Reserved.
Version 3.0 and above ...
|Item |Type |Size |Offset |Description
|BShowToolBar 'short 2 1150 |
|BShowChanneIButtons |short |2 |152 |
|BShowMeasurements |short |2 |154 |
IBShowMarkers 'short 2 1156 |
|BShowJournaI |short |2 |158 |
|CurXChanneI |short |2 |160 |
|Mthrecision |short |2 |162 |
Version 3.02 and above ...
M) Type Size Offset Description
NMeasurementRows short 2 164 Number of measurement rows
mmt[40] short 2*40 166 Measurement functions
mmtChan(40] short 2*40 246 Measurement channels
Version 3.5x and above ...
|Item Type Size Offset Description
MmtCalcOpnd1 short 2 * 40 326 Measurement, Calculation -
Operand 1
MmtCalcOpnd2 short 2 * 40 406 Measurement, Calculation -
Operand 2
MmtCalcOp short 2 * 40 486 Measur.ement, Calculation -
Operation
MmtCalcConstant double 8 * 40 566 Measurement, Calculation -
Constant
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|Item ||Type ||Offset ||Size ||Description |
bNewGridwithMinor BOOL 886 4 vl
\colorMajorGrid llong 1890 4 |COLORREF |
|co|orMinorGrid ||Iong ||894 ||4 ||COLORREF |
PS_SOLID, PS_DASH,
wMajorGridStyle short 898 2 Eg—gg;'HDOT
PS_DASHDOTDOT
PS_SOLID, PS_DASH,
wMinorGridStyle short 900 2 Eg_ggghDOT
PS_DASHDOTDOT
\wMajorGridWidth |short 902 2 |width of line in Pixels
|wMinorGridWidth ||short ||904 ||2 ||width of line in Pixels |
bFixedUnitsDiv BOOL 906 4 I';gg';ed/ Urlloeieze gl
bMid_Range_Show BOOL 910 4 ;ﬁg‘gognrtid;:‘;i:ﬁge
|dStart_MiddIe_Point ||doub|e ||914 ||8 ||Startpoint to draw grid|
dOffset_Point double 922 8 * 60 Offset of VERTICAL
value per channel
|hGrid ||doub|e ||1402 ||8 ||Horizonta| grid spacing
vGrid double 1410 8 * 60 VeI ] e
per channel
bEnableWaveTools BOOL 1890 4 Ena.ble Wav.et.o.ols
uring acquisition
- Version 3.7.3 and above ...
|Item ||Type ||Offset ||Size ||Description |

www.biopac.com

Page 4 of 8



App Note 156 - Acgqknowledge File Format for Windows/PC BIOPAC Systems, Inc.

Version 3.9.0 and above ...

T 256 is a string required for the expression; 40 = 5*8 (max columns * max rows)

|Item |Type |Offset |Size T |Description

Per Channel Data Section...

Item Type Offset Size Description
IChanHeaderLen long 0 4 Length of channel header.
nNum short 4 2 Channel number.
szCommentText char 6 40 Comment text.

rgbColor RGB 46 4 Color.
nDispChan short 50 2 Display option.

dVoltOffset double 52 8 Amplitude offset (volts).
dVoltScale double 60 8 Amplitude scale (volts/div).
szUnitsText char 68 20 Units text.

IBufLength long 88 4 Number of data samples.
dAmplScale double 92 8 Units/count.

dAmplOffset double 100 8 Units

nChanOrder short 108 2 Displayed channel order.
nDispSize short 110 2 Channel partition size.

Version 3.0 and above ...
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L5 Type Offset Size Description
plotMode short 112 2
vMid double 114 8

Version 3.7.0 and above ...

Version 3.7.3 and above ...

|Item ||Type ||Offset ||S|ze ||Descr|pt|on

Version 3.8.2 and above ..

|Item ||Type ||Offset ||S|ze ||Descr|pt|on

Foreign Data Section...

Rtelm Type Size Offset Description

nLength Total length of foreign
short 2 0 data packet.

niD short 2 2 ID of foreign data.

ByForeignData BYTE nLength-4 4 Foreign data.

Per Channel Data Types Section...
This block is repeated for as many channels that were detected in the graph header packet nChannels field.

i3] Type Size Offset Description
nSize Channel data size in
short 2 0 bytes.
nType short 2 2 Channel data type:
1 = double
= int

Channel Data Section...
The individual channel data is stored after the Per Channel Data Types Section. The channel data is in an interleaved format.
The start of the real Channel Data is described by the following equation:

[IExtltemHeaderLen] + [IChanHeaderLen * nChannels] + [nlength] + [4 * nChannels]

The size of the Graph header section is defined in |IExtltemHeaderLen (for Acq 3.7x this is 1894 bytes) if you take this value it
will give you a pointer to the Per Channel Data section...

e The Per Channel Data section size is defined by IChanHeaderLen for each channel. Use the nChannels variable from
the Graph header section and multiply by IChanHeaderLen (252 bytes for Acq 3.7x), add to the value from above this
will then give you a pointer to the Foreign Data section.
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e The Foreign Data section length is defined by nLength and will vary depending on your acquisition setup. Add this to
your running sum to get a pointer to the Per Channel Data Types section.

e The Per Channel Data Types section is where you find out if your data is double or integer and 2 bytes (Analog) or 8
bytes (Calculation channel) again this is repeated for each channel so multiply nChannels by 4 to get the total length of
this section and add to your running sum to get a pointer to the real data.

A note of caution here, since we have added the variable sampling ability this could make the interleaved data format very
complex to understand. For this reason, you will want to be sure all channels are at the same rate and length in order to export
the data correctly. The data is stored in an interleaved format.

For 3 channels it would look something like:
Ch1 samplel, Ch2 samplel, Ch3 samplel, Chls2, Ch2s2, ch3s2, Ch1s3, Ch2s3, Ch3s3, etc.

If channels are sampled at different rates rather than having 3 channels of data for each sample it will skip the channel that has
no value at that sample. For 3 channels, Channel 2 is half the sample rate it would look like:

Ch1 samplel, Ch2 samplel, Ch3 samplel, Chls2, ch3s2, Ch1s3, Ch2s3, Ch3s3, etc.

With Ch2s2 missing you can see how this would create disruption if the reading program is expecting a sample for each
waveform.

Markers Header Section...

Item Type Size Offset Description
ILength long 4 0 Total length of all
markers.
IMarkers long 4 4 Number of markers.
Marker Item Section...
Item Type Size Offset Description
ISample long 4 0 Location of marker.
fSelected BOOL 2 4 Select this marker.
fTextLocked BOOL 2 6 Lock this text.
fPositionLocked BOOL 2 8 Lock this location.
nTextLength Length of marker text
short 2 10 (including NULL).
szText char nTextLength 12 Marker text string.

Hardware structure...
For MP100 and MP150 (added adaptive filter channel settings); 16 is the number of calculation channels.

Item |Type Size |Description
adaptiveFilter_valueCha ||short Value (source) channel number: this is the data
2*16 o ; - )
n consisting of the source data mixed with noise.
adaptiveFilter_noiseCha Noise channel number: it is correlated with the noise that
short 2*16 . . g
n is desired to be eliminated from the source channel.
adaptiveFilter_order The number of terms that are used in the internal FIR
long 4*16 )
filter.
adaptiveFilter_stepSize double |8*16 ;I;Eirrate of adaptation of the coefficients within the FIR

BIOPAC File Format API for BSL or Acgqknowledge Files

The BIOPAC File Format Application Programming Interface (API) is a software library that people with
programming knowledge can use to identify and parse information in BIOPAC's ACQ binary file format.
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e The API is a software library programmers can use to create applications—it is not a data extraction program.

The API was developed using Microsoft Visual Studio C/C++ and is designed to be compatible with Microsoft C++
and Microsoft Visual Basic. The API may work with other developer's tools, but has not been tested for compatibility.

The API is the easiest way for people with programming knowledge to extract data from ACQ files for advanced
analysis.

The API can be used for *.ACQ files created by BSL Lessons, BSL PRO or AcqgKnowledge. It works with acquisitions of
a single sample rate saved in the standard (not compressed) ACQ file format. The API can be used for files created
on PCs with Windows (98, 98SE, Me, 2000 and XP) or Macintosh files that have been transferred to a PC running
Windows.

The AcqKnowledge API allows you to:

e Initialize an ACQ file structure e Retrieve samples by time slice of a specified

. channel
e Close an ACQ file structure

e Retrieve Journal Text for Acqknowledge 3.7.3 or

e Retrieve channel information below

e Retrieve samples by segment of a specified channel « Retrieve marker information

e Retrieve all the samples of a specified channel « Retrieve marker text of a specified marker

e Retrieve a particular sample of a specified channel

Use these base functions in a variety of combinations to extract specific data from an ACQ file and then use or
transform the data in other analysis programs.

The API includes:
acqfile.dll Dynamic link library*
acqfile.lib COFF import library for acqfile.dll
acqfile.h Header file
sample.acq A small .acq file to use for testing

* To run executables generated by the sample projects, a copy of acqfile.dll must exist in the same directory as
the executable.

Directories
docs html documentation for the acq File Format
cplusplusample sample VC++ 6.0 project folder
vbsample sample VB 6.0 project folder

Open acqfile_8h.htm from the "docs" folder for the Main Page of the documentation and navigate as desired from
there, or start with a sample file for C++ or VB projects.

www.biopac.com Page 8 of 8





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


