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1 Introduction  
 
Analyze IQ Lab  is a software package that uses state-of-the-art model-based 
techniques, drawn from chemometrics and data mining , for the rapid analysis of 
spectral data. The types of analysis that can be undertaken fall into two general 
categories:  
 

1. Classification (also known as Qualitative Analysis or Discrimination) : use 
models to predict whether a sample belongs to a specific category of materials; 
for example, predict ing whether or not a sample of an unknown liquid 
contains a specific solvent. 

2. Quantification  (also known as Regression or Numerical Estimation ): use 
models to predict a numeric value associated with a target substance; for 
example, predicting the concentration of a substance in a mixture. 

 
Analyze IQ  Lab  also allows users to build their own models that can be deployed 
for the analysis of spectra. Analyze IQ Lab  can be used for the following two core 
activities:  
 

1. Application of models to the analysis of unknown spectral data. 
2. The building of classification or quantification models.  

 
These two core activities are carried on separate pages1 of Analyze IQ Lab : the 
Apply Model  page and the Build Model  page. Spectral analysis can be carried out by 
using models built by the user or by applying pre-built models that have been 
included in Analyze IQ Lab . As part of the Analyze IQ Lab  installation, sample 
models may be installed; if selected for the install, these models are ready for use 
when Analyze IQ Lab  is first started.  
 
This manual provides detailed instructions on the use of Analyze IQ Lab  for the 
analysis of spectral data and for the generation of spectral analysis models, using the 
variety of methods provided in Analyze IQ Lab . It is laid out as described next. 
 
Section 2 describes the Analyze IQ Lab  installation process.  
 
Section 3 provides an overview on the principles of operation of Analyze IQ Lab . 
 
Section 4 details how to use Analyze IQ Lab  for the analysis of spectral data. It 
gives a detailed example of the application of a model for the analysis of a spectrum 
stored in one of the many formats supported (including SPC, AIQ, SpectroML 
JCAMP-DX or simple text files) . It also details how to view the detailed contents of a 
spectrum file and how to apply pre-processing methods to a sample spectrum.  
 
Section 5 explains how to build your own model in Analyze IQ Lab . An important 
step in the building of new models is dataset preparation. This section tells you how 

                                                   
 
1 A page is a group of windows that function together for performing a task.  
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to import a dataset from Excel or Unscrambler, and how to generate a dataset from 
an Analyze IQ Spectra Manager  database. The examples in Sections 4 and 5 
consider a classification task, in which the goal is identify whether a specific target 
substance is present in the sample corresponding to the spectrum under analysis.  
 
Section 6  presents a step-by-step example of the building of a new quantification 
model and also demonstrates the use of a new quantification model for the analysis 
of sample spectrum.  
 
Section 7 describes how to perform a batch analysis of a set of spectra with a set of 
models, using the Batch Analyze feature. 
 
Section 8  explains how to backup, restore and delete models, and transfer models 
between computers, using the Model Manager . 
 
Section 9  provides brief description s of all of the classification and quantification 
methods that are available in Analyze IQ Lab  for the building  new analysis models.  
It also describes the parameters for each of these methods.  
 
Section 10 contains some information on technical support and sales, and finally 
Section 11 provides a list of references. 
 
Note that Section 2 and parts of Section 4 are also contained in the Analyze IQ Lab 
Getting Started Guide.  



   

Page 6/ 100 Analyze IQ Lab Version 2.0 User Manual 

2 Installa tion  
 
Analyze IQ Lab  can be installed and run under all recent versions of the Windows 
desktop operating system, including Windows XP, Windows Vista, and Windows 7. It 
is 32-bit software and works fully on both 32 -bit and 64-bit operating systems. 
 

2.1 USB Key  Installation  
To install from USB key, insert the USB key into a USB slot and follow the 
instructions that appear after you open it . 
 
If the installation screen does not appear automatically when the USB key is inserted, 
navigate to the top level of the drive and run the StartHere.exe  program to start 
the Analyze IQ software installation.  
 
During installation, the Setup program installs a Java Runtime Environment. If you 
already have the same one or a newer one installed, you can safely skip this step. 
 

2.2  Website  
If you wish  to download Analyze IQ Lab  from  the Analyze IQ website, 
www.AnalyzeIQ.com, you must first register on it. To do so, go to the website and 
click on Register under the login form. A confirmation email is sent to the address 
that you entered into the registration form. This confirmation email includes a link 
for activating your new Analyze IQ account. 
 
After you have registered as a user,  you can download the Analyze IQ Lab  software 
package at the following address: http://www.AnalyzeIQ.com/Download.html . This 
page allows you to download the software setup file. After downloading the setup file, 
start the installation process by double-clicking on it.  
 

2.3  Getting a  License  
At the end of the installation process, when you first run Analyze IQ Lab , you will 
be prompted to óGet a Licenseô, which requires an internet connection. This final step 
must be carried out in order to be able to run Analyze IQ Lab .  
 
The óGet Analyze IQ Lab Licenseô program is found under the Analyze IQ Lab 
program group;  click on Start ->All Programs ->Analyze IQ->Lab. 
 
If you are installing an evaluation copy of the software, you will enter your registered 
username to get a license after you install the soft ware. Otherwise, you will enter a 
Commercial License Code that is given to you by Analyze IQ Ltd, or your software 
supplier , when you purchase the software. 
 

http://www.analyzeiq.com/
http://www.analyzeiq.com/Download.html
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2.4  Upgrading Your Existing Insta llation  
If you have a license for an older version of Analyze IQ Lab , you may be entitled to 
install new releases. If so, you are recommended to back up data on your computer 
before proceeding.  
 
Depending on your specific computer configuration and operat ing system, if you 
have built your own models with an older version of Analyze IQ Lab , you may find 
that you cannot see them in the newer version of Analyze IQ Lab  when you install 
it.  The models are easily transferred into the newer version; please contact Technical 
Support for instructions specific to your computerôs configuration. 
 
Please note that you should also take care when upgrading to a new release of 
Analyze IQ Spectra Manager  that you do not overwrite spectra that you have 
added to the database. Refer to the Spectra Manager User Manual  or contact 
Technical Support for further information.  
 



   

Page 8/ 100 Analyze IQ Lab Version 2.0 User Manual 

3 Principles of Operation  
 
Before starting to use Analyze IQ Lab , it is helpful to under stand its principles of 
operation. 
 
Analyze IQ Lab  is designed for accurate analysis of spectroscopic data, with 
emphasis on the molecular spectra of mixtures of materials. Molecular spectroscopic 
techniques such as infra-red (IR), near infra -red (NIR), an d Raman spectroscopy are 
widely used in analytical chemistry to characterize the molecular structure of 
materials, by measuring the radiant energy absorbed or scattered in response to 
excitation by an external light source.  
 
In practical applications, a given target substance to be identified is often not in pure 
form, but mixed with other constituents that contribute peaks to the spectrum. These 
peaks may mask or overlap each other, thereby causing difficulty for standard 
identification procedures.  
 
Analyze IQ Lab  employs a model-driven approach to spectral data analysis, with 
sophisticated techniques for constructing new models from data. Its architecture is 
shown in Figure 1.  
 

  

Figure 1:  Analyze IQ Lab  System Architecture  
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A key feature of Analyze IQ Lab  it its library of models, some of which are used for 
qualitative analysis (e.g. identification of the presence of a target substance in a 
sample) and others of which are used for quantitative analysis (e.g. determination of 
the concentration of a substance in a sample). You can think of an Analyze IQ model 
as an abstraction of a large amount of data about what constitutes the essence of a 
target substance, so that substance can be identified or its concentration determined 
reliably under a wide range of conditions, including the presence of contaminants 
and noise. In general, Analyze IQ Lab ôs models operate more reliably than analysis 
methods based on direct matching against spectral libraries, spectrum subtraction, 
and standard statistical techniques such as PCR and SIMCA. 
 
When you wish to perform qualitative or quantitative analysis of a material, you open 
its spectrum in Analyze IQ Lab , choose an appropriate model from the library 
available to you, and apply it. The model results are then displayed. For example, you 
will be informed whether a target substance has been detected or what the 
concentration of a target substance is determined to be. Section 4  describes in 
detail how to perform an analysis using an existing model. 
 
Users are not restricted to using the models provided with Analyze IQ Lab . You can 
add to the model library by building new models from your own spectral data. As 
explained in Section 5, Analyze IQ Lab  provides you with a step-by-step 
procedure to make this procedure easy to follow. 
 
To build a new model, data is required, so a range of substances of known 
composition are prepared in advance; these may be stored using the Analyze IQ 
Spectra Manager  software for spectral data management software, a spreadsheet 
or a text file (see Section 5.2 for details). Then, analytical methods are used to 
construct analytical models that compactly summarize all of the spectral data. These 
models are embedded in the Analyze IQ Lab  software, for future use. When the 
spectrum of an unknown material is collected, its composition can be determined 
instantaneously using the models that have been tuned to identify specific target 
materials. 
 
Analyze IQ Lab  provides a wide range of analytical techniques for building new 
models, ranging from conventional statistical methods such as linear regression to 
innovative proprietary algorithms including Weighted Spectral Linear SVM and 
Spectral Attribute Voting. Details on these are provided in Section  9 . 
 
Finally, users may be interested to note that Analyze IQ Limited provides a range of 
services including training, model building, custom software solutions, and 
independent validation of analyses. Please refer to Section 10 for contact 
information.  
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4  Perform  an Analysi s 
 
This section details how to use Analyze IQ Lab  for the analysis of spectral data. It 
gives a detailed example of the application of a model for the analysis of a spectrum. 
It also details how to view the detailed contents of a file and how to apply pre-
processing methods to a sample spectrum.  

4.1 Gett ing Started with Analyze IQ  Lab  
 
When the Analyze IQ Lab  application is first started, you are presented with the 
Apply Model  page as shown in Figure 2. (Note that this figure assumes that the 
sample models were selected in the installation of Analyze IQ Lab .) This figure 
highlights the five areas of this page, which are as follows: 
 

1. Spectrum Details :  shows details of the spectrum of the currently opened 
file, such as date recorded, instrument manufacturer etc. 

2. View Spectrum :  displays a plot of the spectrum of the currently opened file. 
3. Models :  shows the current set of models that are available for the analysis of 

the spectrum. Figure 2 shows three pre-built models packaged with Analyze 
IQ L ab . 

4. View Results :  when a model has been applied to a spectrum, the results of 
the analysis are shown in this area. 

5. Pre -processing :  shows the pre-processing techniques that can be applied to 
the currently opened spectrum.  It also shows a history of what pre-processing 
steps have already been applied. 

 
When Analyze IQ Lab  is run for the first time, all areas of the Apply Model  page 
are empty, unless pre-built models have been shipped with your Analyze IQ Lab  
package, in which case the Available Models  area lists these models.  In the example 
of Figure 2, three models are available: 
 

1. PCR Acetonitrile 
2. SAV Acetonitrile  
3. WS Linear SVM Acetonitrile  

 
All of these three sample models have been designed for the identification of 
acetonitrile; the difference between them is that each model has been generated 
using a different analysis technique; see the descriptions for each model.  
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Figure 2:  Starting page of Analyze IQ Lab  

 

4.2  Using a Model for Analysis  
 
To perform an analysis of a spectrum with a model, such as the PCR Acetonitrile  
model shown in Figure 2, you must carry out the following steps: 
 

1. Open a spectrum file (see Section 4.2.1), or acquire a spectrum from an 
instrument (see Section 4.2.3) 

2. Select and apply a model (see Section 4.2.5). 
3. View model results (see Section 4.2.6). 

 
The following sections explain these steps. 

4.2.1  Open a Spectrum  File  

A spectrum file can be opened either via the menu or the shortcut (see Figure 3).  In 
either case, you are presented with an Open File window, in which you browse to the 
appropriate directory, select a spectrum file and click on Open, as shown in Figure 4. 
The spectrum file opened in Figure 4 happens to be in SPC format and stores the 

1. Shows Spectrum 

File Details 

 

2.   Graphical View  

of  Spectrum 

3.  Available Models 

Details 

 

4.   View Results for  
a Model 

4.  Pre-process  

Current Spectrum 
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spectrum of a mixture made up of 10% acetonitrile, 70% methanol and 20% water. 
This spectrum file is one of the sample SPC files provided with Analyze IQ Lab . The 
sample spectrum files can be found in a sub-folder of the main Analyze IQ Lab  
installation folder . 
 

 

Figure 3:  Open Spectrum file using: (left) the menu; (right) the shortcut  

 

Figure 4:  Open Spectrum file window  

4.2.2  File Formats  

Analyze IQ Lab supports several popular file formats ; see Figure 5: 
 

1. SPC:  Thermo-Fisherôs GRAMS SPC file format. 
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2. SpectroML:  NISTôs XML-based format for spectroscopy and 
chromatography data. 

3. AIQ:  The .AIQ file format is used to store data in a suitable format for Analyze 
IQ. It is also used in Instrument Interfaces. AIQ files use an XML format that 
is almost a subset of the NIST SpectroML format, except that it has an added 
property, instrumentSet ting.excitationLine, that does not occur in SpectroML.  

4. JCAMP -DX :  IUPACôs popular JCAMP-DX file format. (Note that there are 
many variations of JCAMP-DX format; the Analyze IQ software supports most 
but may not support all. Contact Technical Support if you have problems.) 

5. XY Text Files : These are simple files with either two rows or two columns of 
data, the first with X values and the second with Y values. See below for 
further details.  

 

 

Figure 5:  File Formats  

 
As noted above, an XY Text File format simply consists of two rows or two columns 
of data, the first with X values and the second with Y values. Values may be separated 
by tabs or commas; the latter are known as Comma Separated Values (CSV) files. You 
may optionally include X and Y axis labels by putting them at the start of the two 
rows/columns.  
 
The XY Text File format is particularly useful when you need to import data into 
Analyze IQ Lab from a software product that does not support any of our standard 
formats. You can easily generate files in this format with a spreadsheet program 
(such as Microsoft Excel or OpenOffice Calc) or a text editor.  
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An example of the start of an XY Text File is shown below; this one is in two rows and 
includes axis labels: 
 

 Wavenumber (cm - 1)  250.0  252.0  254.0  256.0  ...  

 Intensity  2454.0  2439.0  2307.0  2202.0  ...  

Figure 6:  Example of the start of an XY Text File in row format with axis labels  

 
When the spectrum file in any format  is opened, details of the file contents are shown 
in the left -hand pane and a graph of the spectrum is shown in the middle of the 
Apply Model  page (see Figure 7 below).   
 
Note also that an Apply  button is added to the PCR Acetonitrile  pane; Analyze IQ 
Lab  is now ready to apply this model (and any other models that are loaded) to the 
opened spectrum.  For details on applying a model, see the next section. 
 

 

 

Figure 7:  Apply Model  page after Spectrum file is opened  

4.2.3  Acquire from Instrument  

With Analyze IQ Lab , you can acquire a spectrum directly from an attached 
spectrometer, provided that appropriate drivers have been supplied with your 
installation.  
 

Apply button appears when a 
Spectrum file is opened 
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You can select which instrument to use by using the Instrument Setup  menu option  
as shown in Figure 7 below. This opens an Instrument Setup dialog box (not shown) 
which shows the status of all installed instruments and allows you to select one. 
 
After you have selected the instrument, you then can acquire a spectrum. To do this, 
select the Acquire From  Instrument é option from the File menu, as shown in the 
figure below. An Instrument dialog box will appear, allowing you to specify settings 
appropriate to th e specific instrument. (This dialog box is not shown, and its 
appearance varies from instrument to instrument. ) 
 

 

Figure 8 :  Menu option s to select an instrument and acq uire a spectrum directly from 
the  attached instrument  

Press the Acquire  button on the Instrument dialog box to begin data acquisition. 
When data acquisition is finished, t he Instrument dialog box will close and the data 
will be displayed, just as if you had opened a file. 
 
If you are satisfied with the spectrum that you have acquired from the instrument, 
you will want to save it, as described next. 

4.2.4  Save a Spectrum  

The File ï Save Spectrum As... menu function to save your data in either AIQ or 
SpectroML format.  All ancillary information, as displayed on in the Contents view, is 
also saved. 
 
Note that the spectrum data is saved in its órawô form, without  any pre-processing 
you may have performed, such as normalisation or computing a derivative (see 
Section 4.3.1 for a description of pre-processing operations). This is to avoid 
problems subsequently arising with spectra being treated as órawô when they may 
have been pre-processed in a way that greatly changes their appearance, such as with 
a first derivative transform.  
 
Note also that Analyze IQ Lab does not currently support saving SPC files; they are 
ñread-onlyò. 
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4.2.5  Apply Model  

To analyze the current spectrum with a model, click on the Apply  button of the 
model that you wish to apply (see Figure 9).  In this example, clicking on the Apply  
button of the PCR Acetonitrile  model will determine if the material, for which the 
current spectrum was recorded, contains acetonitrile or not (according to this 
particular model).  
 

 

Figure 9:  Applying the PCR Acetonitrile  model  

 
The next section describes how the results of applying a model are displayed. 
 

4.2.6  View Model Results  

When a model has been applied to a spectrum, the results are displayed in the top 
right -hand area of the Apply Model  page.  Figure 10 shows the results of applying the 
PCR Acetonitrile  model on the spectrum opened in Figure 7. There are two parts to 
the displaying of results.   
 
Firstly, the Results pane in the top right -hand area of the page lists the substances 
that the model has identified to be in the material associated with the test spectrum.  
In this example, the PCR Acetonitrile  model has predicted the presence of 
acetonitrile in the material .  This Results pane also lists details of any pre-processing 
steps that are applied by the model.  
 
Secondly, a new spectrum is shown in the spectrum viewing area of the page; this 
illustrates the test spectrum after it has been pre-processed according to the 
requirements of the model (which can be determined by clicking on the About button 
for that model).  Note that the pre -processing steps required for the model are 
automatically applied to the original test spectrum as it appears when the spectrum 
file  is opened, i.e. any pre-processing steps that may have been applied in the bottom 
right Pre-processing pane do not have any bearing on the application of a model.  In 
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this example, the PCR Acetonitrile  model normalizes the sample spectrum, as can be 
seen in the Results for PCR_Acetonitrile  graph in Figure 10 (i.e. all intensity values 
lie in the range 0 to 1). 

 

 

Figure 10:  The results of applying the PCR Acetonitrile  model  

The Results pane of the Apply Model  page (see Figure 11) also lists the target 
substances that the current model was designed to test for. One target substance, 
acetonitrile, is listed for the PCR Acetonitrile  model.   

 

 

Figure 11:  A closer view of the Results pane  

A new window is opened 
showing spectrum as  
processed (if at all) by 

the model 
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Checking the box next to a listed target substance results in the spectrum of the 
target substance in its pure form being plotted in the same window containing the 
test spectrum (this pure tar get spectrum is also automatically pre-processed 
according to the requirements of the model).  Figure 12 illustrates this feature, which 
is useful for visually comparing a test spectrum with the spectrum of a target 
substance of a model. A blue line is used for the plot of the pure target spectrum.  
 
 

 

Figure 12:  Displaying the spectrum of the pure target substance in the same graph that 
cont ains the spectrum of the test sample  

 
The example of applying a model described above demonstrated a scenario in which 
the model returned a positive result, i.e. predicted the presence of the target 
substance.  Figure 13 shows the result of applying the same PCR Acetonitrile  model 
to another test spectrum, which is the spectrum of a mixture of methanol and water, 
i.e. not containing acetonitrile. The Results pane in this example states that the 
modelôs target substance (acetonitrile) has not been detected. 
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Figure 13:  The PCR Acetonitrile  model does not find its target substance in the test 
sample; this is correct since the test sample is a mixture of methanol and water  
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4.3  Pre -Processing Opened Spectra  

4.3.1  Pre -Processing Methods Available  

The pre-processing methods listed in the bottom right -hand corner of the Apply 
Model page (see Figure 14) can be applied to the currently opened spectrum. 
Different m ethods have different settings associated with them; when you select a 
method, the associated settings are displayed beside it. For example, Figure 14 shows 
the settings associated with the Smooth (S-G) pre-processing method. 

  

Figure 14:  Pre -processing methods in Analyze IQ Lab  

 
The details of the pre-processing methods are as follows: 
 

1. Smooth (Savitzky -Golay):  This is an method for smoothing curves, to 
remove small, high-frequency fluctuations. It involves performing a local 
polynomial regression (of degree k) over a sliding window of at least k+1 
equally spaced points, to compute a moving average. See Savitzky & Golay  [1] 
for more details on this pre -processing technique. 

2. Derivative  ( Savitzky -Golay ) :  This is an method to compute a derivative 
of a curve. It is strongly related to the Savitzky-Golay Smoothing method; it  
involves performing a local polynomial regression (of degree k) over a sliding 
window of at least k+1 equally spaced points to determine smoothed value for 
each point, and then fitting computing the derivative based o n the local 
curvature of the polynomial . Note that selecting a zero-order derivative  is 
equivalent to smoothing. See Savitzky & Golay  [1] for more details on this 
pre-processing technique. 

3. Normalization:  This performs 0/1 Normalization of spectra. Each sample is 
re-scaled, so that the each oneôs lowest point corresponds to 0 and its highest 
point corresponds to 1. 

4. Standard Normal Variate:  The SNV transform re-scales each spectrum, 
so that the points on the spectrum end up having an average of 0 and a 
standard deviation of 1. This is known to produce results that are very similar 
to Multiplicative Scatter Correction  (MSC), and in practice results in 
spectra with similar p roperties for chemometric model ing [4].  
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5. Equal Area Scale:  This transformation rescales all spectra so that they all 
have equal area under their curves. You can specify a scale factor , which 
defaults to 1000. The larger the scale factor, the larger the overall height of the 
scaled spectra. 

6. Internal Standard Normalize:  This is like the standard Normalization, 
except that instead of the spectrum being scaled such that its overall highest 
point is rescaled to 1, with Internal Standard Normalization, a point at the 
specified X value is rescaled to 1. This is typically used where a specific peak in 
the spectrum corresponds to a component that is known and constant (the 
internal standard), and all other spectra are to be normalized relative to it. In 
using this, you must specify the X Location  of the internal standard. To all ow 
for minor variations in measurements between spectra, you can also specify a 
Plus/Minus  value (which defaults to 0), and the spectrum is then 
normalized relative to the highest peak found in the range of the X ± this 
value. 

7. Truncate:  There are two forms of truncation supported, Crop  and Notch : 
a. Crop:  The start and end of the spectrum are cropped; the sections of 

the spectrum before the specified starting position and after the 
specified ending position on the X axis are replaced with the 
replacement value (which defaults to 0)  

b. Notch:  A notch is removed within the spectrum; a section of the 
spectrum going from the specified starting position to the specified 
ending position on the X axis is replaced with the replacement value 
(which defaults to 0).  

4.3.2  Settings  for Smooth and Derivative Pre -Processing  

The following is a description of the parameter settings used in the Smooth (S-G) and 
Derivative  (S-G) methods: 
 

1. Window:  the length, specified in number of spectral data points, of the 
window over which smoothing i s applied. (Default is 5.) 

2. Polynomial Order:  the order of the polynomial fitted to the spectrum for 
smoothing. (Default is 2, i.e. second order.) 

3. Derivative:  The order of the derivative: applies to Derivative  only. (Default 
is 1, i.e. first derivative.) 

4. Ex clusion:  determines whether wrapping is used (Wrap  option) in the 
smoothing calculation for the beginning and the end of the spectrum or not 
(All zeros option).  For example, if Wrap  is selected, a window of length 5 
centered on the last data point includes the previous two spectral data points 
and the first two data points of the spectrum. Similarly, a window of length 5 
centered on the first data point of the spectrum includes the second and third 
data points and the last two data points of the spectrum. If All Zeros is 
selected with a window length of 5, the first two data points and the last two 
data points of the spectrum are set to zero as a result of the pre-processing. 
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4.3.3  Example of Applying Pre -Processing  

For example, to apply a First Derivative, to the current spectrum (see Figure 15): 
 

1. Select Derivative (S -G) in the list under the Pre-processing Methods title.  
2. Set the appropriate parameters. In this example, first -derivative (Derivative = 

1, the default) using a second-order polynomial  (Polynomial  = 2) with a 
window size of 5 (Window  = 5, the default) is being applied. 

3. Click on the Apply  button.  

 

Figure 15:  Applying a Derivative  (Savitzky -Golay)  to current spectrum  

After applying the First Derivative, the spectrum displayed in the middle of the Apply 
Model page is modified accordingly (see Figure 16). 

 

Figure 16: Result of applying first -order derivative to a spectrum  
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Note that a history of all previously applied pre -processing steps is recorded under 
the Applied  section in the Pre-processing pane. Each of these previously applied pre-
processing steps can be undone by successive clicks of the Undo button.  

 

Figure 16:  Result of applying the Savitzky -Golay derivative pre -processing method; 
note that the graph in the centre of  the screen has been redrawn  

4.4  Viewing Spectrum Details : SPC Format  
 
When a spectrum file is opened (see Section 4.2.1 on how to open a spectrum file) , 
you can view details of the file, by selecting one of the categories listed in the 
Spectrum File Contents pane on the left-hand side of the Apply Model  page. The 
categories that are available depend on what kind of file you have opened.  
 
 Figure 17 demonstrates the details that are available when an SPC is open. In the 
figure, the Log Data  section of the currently opened spectrum file is displayed. Log 
Data  contains details such as the date the spectrum was recorded on, the detector 
temperature, whether background was acquired, etc. Clicking on Header , Sub-
Header  and Log Data Settings  displays other details of the file. 
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Figure 17:  View SPC file contents: Log  Data section (left side of screen)  

 

4.5  Viewing Spectrum Details: AIQ or SpectroML 
Format  

 
The data contained in AIQ or SpectroML files is in general more accessible to 
interpretation than that in SPC files.  
 
Figure 18 shows an example of what is displayed when an AIQ or SpectroML 
formatted file is opened. There are three headings, Overview, Instrument Settings, 
and Sample & Measurement. Click on a heading to display the relevant details. If a 
specific detail has not been stored, the text ñ(none)ò is displayed.  
 
In the figure, the Instrument Settings heading has been selected, and details such as 
the experiment title, instr ument manufacturer, instrument model and resolution are 
visible. 
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Figure 18:  View AIQ file contents: Instrument Settings section (left side of screen)  

 
Note that files in other formats, such as XY Text Files or JCAMP-DX, are converted 
internally to AIQ format. They are therefore displayed in the same way as the above, 
although many of the details may be unspecified. 
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5 Build a New Model  (Classification Example)  
After applying various models to spectrum files of different test spectra, the next step 
is to build your own models using the chemometric and innovative machine learning 
techniques provided in Analyze IQ Lab . This section details how to build a new 
qualitative  or quantitative  model in Analyze IQ Lab . For the purposes of 
illustration, this section includes an example of building a classification model. 
However, you would follow the same procedure in building a quantification model. 
Refer to Section 6 for an example of building a quantification model.  
 
The main steps in the building of a new model are as follows: 
 

1. If the Apply Model  page is currently open, switch to the Build New Model  
page (see Section 5.1). 

2. Prepare a training dataset (see Section 5.2). 
3. Apply pre-processing to the training dataset, if required (see Section 5.3). 
4. Select a Classification/Quantification method (see Section 5.5). 
5. Evaluate the selected method (see Section 5.6). 
6. Enter model details (see Section 5.8) 
7. Generate the final model (see Section 5.9). 

 
The above steps are described in the following sections. As will be demonstrated, you 
carry out each of the main steps in building a model by clicking on the Next button in 
the top right -hand corner of the Build New Model  page. To move back to a previous 
step in the model building process, click on the Back button.  
 
Note that the examples given in the following sub-sections are based on the building 
of a model for the classification of acetonitrile. If you are interested in building 
quantification models, you are recommended to read this section and then read the 
example of building a quantification model given in Section 6. 

5.1 Switch To Build New Model Page  
 
You can switch to the Build New Model  page by either selecting the shortcut on the 
left -hand side of the application window (see Figure 19) or by selecting Build New 
Model under the Model - Tasks menu (see Figure 20). 
 

 

Figure 19:  Switching to the Build New Model Page using shortcut  
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Figure 20 :  Switching to the Build New Model Page using the menu  

 
After switching to the Build New Model  page, the user is presented with the page 
shown in Figure 21. 
 

 

Figure 21:  Build New Model Page  

 

  



   

Page 28/ 100 Analyze IQ Lab Version 2.0 User Manual 

5.2  Preparing the  Dataset  
 

The first step to building a model is to prepare a dataset of sample spectra, on which 
the new model is to be based. Typically, samples of pure materials and mixtures are 
prepared with specific compositions under laboratory conditions and their spectra 
are collected prior to building a model.  
 
As shown in Figure 21, three options are available for supplying a dataset to Analyze 
IQ Lab : 
 

1. Spectra Manager (described in Section 5.2.1) 
2. Import from Single File (described in Section  5.2.2) 
3. Import from Multiple Spectrum Files (described in  Section 5.2.3) 

 
As will be described in Section 5.2.4, the óImport from Single Fileô feature can be used 
to transfer data fr0m other software packages, such as the Unscrambler chemometric 
package.  

5.2.1  Spectra Manag er  

The Spectra Manager  option can be only used if Analyze IQ Spectra Manager  
(the spectral data management software package) has been installed on your 
machine. The alternatives are to import data from a  single text file  containing data 
from multiple spectra, as described later in Section 5.2.2, or to import from multiple 
spectrum files in a folder, as described later in Section 5.2.3. 
 
To generate a spectral dataset from data stored in Spectra Manager, select the 
Spectra Manager  option and then click on the Next button. You are then presented 
with the details of the connection, as shown in Figure 22. 
 

 

Figure 22 :  After selecting Spectra Manager  option for spectral dataset pr eparation  
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The connection settings can be changed, but this is not advised, unless you are an 
advanced database user. See Section 5.2.1.8 for more details on changing the 
database settings.   

5.2.1.1  Connect to Spectra Manager /View Spectral Data  

 
The first step in generating a dataset from Spectra Manager  is to connect by 
clicking on t he Connect button (see Figure 23), which results in the contents of its 
database being displayed, as shown in Figure 24. 

 

Figure 23 :  Connect to Analyze IQ Spectra Manager  

 

5.2.1.2  Terminology Used for Data Stored in Spectra Manager  

 
Spectra Manager  stores a list of spectra, where each spectrum is assigned a unique 
ID within the database. Spectra Manager  stores its spectra grouped according to 
substances and constituents: 
 

¶ It stores a list of substances, where a substance is a compound that is defined 
by a CAS number and an IUPAC name. 

¶ It stores a list of constituents , where a constituent refers to a particular 
specimen of a substance and is described by the following properties: 
Substance, Manufacturer , Lot Number , Catalog Number , Purity , Location  
and Date Opened. For example, a substance with IUPAC name Acetonitrile 
and CAS Number 000075-05-8 is stored in the Spectra Manager  list of 
Substances. A sample of Acetonitrile manufactured by Aldrich with 99% 
purity and Lot Number 3725 is an example of one constituent . For each 
substance recorded in Spectra Manager , one or more constituents are also 
recorded. 

¶ It stores a set of spectra, where each spectrum represents either a pure 
sample, which comprises a single constituent at 100% concentration, or a 
mixture of two or more constituents, where the sum of the constituent 
concentrations is equal to 100%. 
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Figure 24 :  Displaying contents of Analyze IQ Spectra Manager  database  

As can be seen in Figure 24, the contents of a spectral database are displayed on 
the left-hand side of the Build Model page in a tree structure.  At the top level of 
this tree, all Substances are shown.  These group together all spectra that are 
defined by the same CAS number and IUPAC name. For each substance listed, the 
database contains one or more constituents, either as sole constituents in pure 
samples, or as constituent  within  mixture s, or both.  
 
After first con necting to Spectra Manager , a list of all substances is shown.  In 
the example shown in Figure 24, both the name and CAS (Chemical Abstracts 
Service) number are listed for each substance.  To change the details shown for 
each substance, see Section 5.2.1.7.  
 
Under the Substance level, the spectra are grouped by individual constituents, 
where a constituent  is distinguished  by the following properties:  
 

1. Manufacturer  
2. Catalogue Number (from manufacturer)  
3. Lot Number  
4. Date Opened 
5. Purity  
6. Location 

 
To view all the constituents contained in a substance group, expand the branch 
associated with that group (see Figure 25).  As can be seen, Analyze IQ Spectra 
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Manager  is designed to allow users to include multiple entries for a single material, 
for the purposes of quality control/assurance and analysis model development. 
 

 

Figure 25:  Displaying all members of a S ubstance Group in the database  

 
In the example shown in Figure 25, all constituents (individual specimens) that 
correspond to the N,N-Dimethylformamide (DMF) substance in the database are 
being displayed. Three of these constitiuents  are from the same manufacturer, but 
differ in either catalogue or Lot number.  To  view the list of spectra for an individual 
constituent , expand the branch associated with that substance.   
 
Under the Constituent level, individual spectra are listed.  In Figure 26, the four 
constituent lists for the DMF substance have been expanded, to show all spectra for 
DMF in the database. The first three constituent lists contain on spectrum each, but 
thee last constituent list  contains several individual spectra: one corresponding to the 
substance in pure form (100% concentration) and the others corresponding to 
spectra of mixtures in which that substance is present in various concentrations; 
these vary from 50% to 99%, as can be seen in the figure. 
 

 

Figure 26 :  Listing spectra for a substance  
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The icon placed beside each spectrum listed indicates whether it is a spectrum of the 
substance in its pure form or as a constituent  of a mixture.  The legend below the list 
of spectra explains each icon. In addition, pure spectra are listed in black text 
whereas mixture spectra are listed in purple text. 
 
In the example of Figure 26, the Spectrum ID (each spectrum is uniquely identified 
by thi s ID in the database), the color, consistency (N/R = not recorded) and 
concentration of the constituent  in the mixture (100% when the spectrum is of a 
substance in its pure form) is shown for each spectrum. For example, one of the 
spectra listed in Figure 26 is Spectrum 2175, which is a spectrum of a mixture that 
contains 80% DMF (manufactured by BDH) and is clear in color; consistency is not 
recorded.   
 
For information  on changing the details listed for each spectrum, see Section 5.2.1.7. 
 

5.2.1.3  Select a Target Substance for Building a New Model  

 
The Spectra Manager  contents viewer described above allows the user to select a 
subset of spectra to be used as the spectral dataset for building a model. The right-
hand side of the Build Model page shows the contents of the currently selected 
spectral dataset; it is empty initially (see Figure 27). Before selection of spectra, it is 
recommended to select the target substance. This is done by double-clicking on the 
substance that is to be the target for either the classification or the quantification 
model.  Once selected, a red óTô symbol appears beside the branch for the target 
substance. In Figure 27, DMF has been selected as the target substance; the name of 
the current target is also indicated under dataset window on the right -hand side.   
 

 

Figure 27:  Selection of the Target substance  
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Note that only one target substance may be set at any one time; you may change the 
current target substance by double-clicking on a different substance branch. If no 
target substance is selected, an error message will appear when you try to move to 
the next step in model building (i.e. when the Next button is clicked).  
 

 

Figure 28 :  Searching for spectra by substance name  

 
The Find  button above the list of spectral contents can be used to search for spectra 
by substance name. For example, the name óacetonitrileô has been entered into the 
text box in Figure 28. After clicking on the Find  button, the closest matching 
substance is displayed at the top of the database contents window. 
 

5.2.1.4  Select a Training Dataset of Spectra  

 
To add an individual spectrum to the dataset, click on the box at the start of the 
branch for that spectrum and then click the Add button (see Figure 29).  After each 
addition or removal of spectra from the current dataset, the details under the dataset 
window are updated to show the current number of samples in the dataset and the 
breakdown between those containing the target substance and those not containing 
the target substance (provided the target has been selected). Figure 29 shows that the 
current dataset contains a single spectrum, which is of a sample that contains the 
target, DMF. 
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Figure 29 :  Adding a single spectrum to the training  dataset  

 
All of the spectra associated with one constituent can be added to the dataset by 
selecting the box at the start of branch for that constituent , followed by clicking the 
Add button (see Figure 30). 

 

 

Figure 30 : Adding all spectra associated with an individual constituent t o the dataset  

Finally, all of the spectra for a substance can be added to the current dataset, by first 
selecting the box at the start of the branch for that substance, and then clicking the 
Add button . This is shown in Figure 31. 
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Figure 31:  Adding all spectra for one substanc e to the training  dataset  

5.2.1.5  Auto -Select Feature  

 
A convenient and powerful alternative to selecting spectra individually or in groups is 
to use the Auto-Select feature. This automatically constructs a training dataset based 
on the target substance that has been selected. To use this feature, select a target 
substance and click on the Auto-Select button.  A dataset is constructed by 
automatically selecting a range of mixtures from the database, some of which contain 
the target substance and others that do not contain the target substance.  The dataset 
is also constructed to contain pure samples of the target substance and pure samples 
of the diluents, if present in the database. The automatic dataset construction feature 
is a proprietary Analyze IQ technique that is useful when comparing the performance 
of different classification or quantification methods over  a single dataset. 

 

 

Figure 32 :  Using the Auto -Select  feature  

 
An example of the operation of the Auto-Select feature is shown in Figure 32. In this 
case, acetonitrile is selected as the target substance. After clicking the Auto-Select 
button, a dataset is constructed, which comprises 72 samples in total: 52 containing 
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acetonitri le and 20 without the target substance. The Auto-Select feature is the most 
convenient way to quickly create a dataset. 
 
After selecting a dataset, either manually or using the Auto-Select feature, press the 
Next button to move on to the next step, which is to apply pre-processing to the 
dataset; see Section 5.3. 

5.2.1.6  Removing Spectra  from the Selected List  

 
To remove an individual spectrum from the selected list, click on it in the list on the 
right -hand side of the screen, and press the Remove button, highlighted in Figure 33. 
 
To remove all  spectra from the selected list, type Ctrl -A to select all, and then press 
the Remove button . 
 

 

Figure 33 :  The Remove  button  

 

5.2.1.7  Change Spectra  Manager  Tree Display Settings  

 
To change the tree settings in the display of the Spectra Manager  contents, click 
on the blue underlined Change tree settings link shown previously in Figure 24, to 
open up the window shown in Figure 34.  Note that this is the same window used for 
specifying the details of the connection to the spectral database server, as will be 
described in Section 5.2.1.8 below.  This window shows the different fields that can 
be displayed at each level of the database tree view: Substances, Components (which 
is an alternative term for Constituents) and Spectra.  To have a particular field 
displayed in the database tree view, click on the checkbox beside the field name.  For 
example, you can list the CAS Number and common for each substance in the 
database. 
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Figure 34 :  Database tree display  settings  

 
  
































































































































