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1 Introduction  

In a process environment, the Model Gateway software stands between the Analyzer 

and the plant DCS (Distributed Control System).  

During normal operation, the software collects spectra files from the Analyzer, performs 

prediction on the new spectrum and reports the prediction to the DCS through the 

Modbus (master or slave). 

Once new Lab data is loaded into the software, the user can initiate model building 

(manually) and a new model is generated. Once the new model is created, it is used 

for predicting the next spectra. 

The software displays charts of predictions and m-distance.  

This chapter contains the following topics: 

◼ About this Operator Manual  

◼ Operator Manual Conventions 

◼ Navigating the Operator Manual 

About this Operator Manual  
This operator manual provides the information necessary to operate the Model 

Gateway software in a safe and efficient manner. Please read and thoroughly 

understand the Operator Manual before operating the system. If any part of this 

Operator Manual is not clear, contact Aspect Imaging Customer Support for 

clarifications.  

The Operator Manual is intended to be enclosed with the Model Gateway software.  

This Operator Manual should always accompany the unit, and all personnel operating 

the unit must be aware of its location. 

Carefully read the safety instructions before operating the system for the first time. 

Audience  

This Operator Manual is written for operators of the Model Gateway software. Targeted 

operators are analyzer operators handling the modeling task. 
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Operator Manual Conventions 
The following conventions are used throughout the Operator Manual: 

◼ Names of menus, screens, and dialog boxes are capitalized. 

◼ Step-by-step instructions are numbered.  

◼ Controls that have to be acted upon, are marked in bold, as in the following 

example: 

Click Next to continue. A new screen is displayed. 

Fill-in the data and click OK. 

◼ Instructions to press keyboard keys are displayed as follows:  

Press <Ctrl>. 

◼ Cross-references are marked in dark blue italics. Example: System Architecture 

◼ Important safety warnings appear in the text as follows: 

 

Warning – indicates precautions and instructions, which, if not followed, 

may result in serious bodily injury or death. 

 

 

Caution – indicates instructions, or cautionary notes, which, if not 

followed, may result in damage to the equipment or to the quality of 

measurements. 

◼ Notes and tips appear in the text as follows: 

 

Notes – contain helpful information and tips. 

 

Navigating the Operator Manual 

The [Title] Operator Manual is comprised of the following chapters: 

◼ Chapter 1 – Introduction, briefly describes the software application, the Operator 

Manual structure and conventions used in the manual. 

◼ Chapter 2 – System Overview, describes the system and its components. 

◼ Chapter 3 – Installation and Licensing, describes the installation process and how 

to go about obtaining a license or loading an existing license. 

◼ Chapter 4 – Configuration, describes the system component configuration 

process. 
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◼ Chapter 5 – Spectra, defines the Import/Export functions and the use of the 

Spectra Viewer. 

◼ Chapter 6 – Modeling, describes the modeling process and predictions. 

◼ Chapter 7 – System Operation, describes the online process, the Calibration 

Model and prediction generation and handling.  

◼ Chapter 8 – Troubleshooting, guide to problem resolution. 

◼ Appendix A – Specifications, details Model Gateway specifications.



 

Model Gateway Software Operator Manual  8 

2 System Overview 

In this chapter, you will become familiar with system components and the relationships 

between them. 

This chapter contains the following subjects: 

◼ General 

◼ Advantages 

◼ System Architecture 

◼ Process 

◼ Analyzer 

◼ Lab 

◼ Samples 

◼ Manual/Modbus 

◼ Spectrum 

◼ DCS 

General  
The Model Gateway software is used for automating the modeling process. All the user 

has to do is load Lab Data into the software. The rest is done automatically. 

In a process environment, the Model Gateway software stands between the Analyzer 

and the plant DCS (Distributed Control System).  

During normal operation, the software collects spectra files from the Analyzer, performs 

prediction on the new spectrum and reports the prediction to the DCS through the 

Modbus (master or slave). 

Once new Lab data is loaded into the software, the user can initiate model building 

(manually) and a new model is generated. Once the new model is created, it is used 

for predicting the next spectra. 

The software displays charts of predictions and m-distance. 

Advantages 
Some of the advantages of the Model Gateway software are listed below: 

◼ No user intervention required 
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◼ Easy model maintenance – stream Lab Data into the software and the rest is 

done automatically 

◼ Fast Response to changes in analyzer, sample, temperature 

◼ Model Over Fitting resistant due to frequent model maintenance 

◼ Easy comparison between automatic models and traditional models (Grams) 

that are used as reference 

◼ Similar interface for multiple analyzers 

System Architecture 

 

Process 
Process refers to the environment in the plant from which the sample in being taken. 

Analyzer 
Located near the process environment (NMR) or connected to the process through 

optic fibers (NIR). 

Lab 
Plant laboratory where the property analysis is performed. The results (Lab Data) of the 

analysis are used as the reference by the Model Gateway software. 

Samples 
Sample data taken from the process for analysis at the lab. 
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Manual/Modbus 
Modbus protocol is used for communication with the DCS. The communication channel 

is used to report predictions and receive Lab Data. 

Spectrum 
Spectrum is acquired by the analyzer. Model Gateway loads new Spectrum Data from 

the analyzer and stores it in a database. 

DCS (Distributed Control System) 
The DCS is where process control happens. Predictions sent to the DCS from Model 

Gateway are used by the control process. 
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3 Installation and Licensing 

In this chapter you will learn how to install the Model Gateway software application. 

Once installed you will learn how to either load your user license if you already have 

one or learn how to process a new license.  

The software is installed with a standard windows installer and supports any windows OS 

XP or higher. 

After installation, a shortcut icon is displayed on the desktop . 

To run the application 

1 On the desktop, click the application shortcut icon . A license message 

window is displayed. 

 

2 If you already have a license, load the license by clicking the Load License 

button. Otherwise, proceed to the procedure below. 

To process a license 

1. On the license message window, click the Create key button.  

2. Send the key by email to the software vendor to receive a license. A license is 

created by Aspect Imaging and sent back by email. The license will operate 

ONLY on the machine on which the key is created. 

3. Load the license file from the license form. 
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To load an existing license 

1 On the Main application screen, click the License menu. The License Message 

window is displayed. 

2 Click the Load License button. 

3 Once a license is loaded, its expiration date is displayed on the application 

status bar. 
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4 Configuration 

This chapter contains the following topics: 

◼ Analyzer Configuration 

◼ Analyzer Properties Configuration 

◼ Modbus Interface Configuration 

Analyzer Configuration 
The ModelGateway software supports a variety of analyzers. After installation you will 

be asked to define which analyzer is being used and to define the interface to the 

analyzer (e.g. where are the spectra files stored). The analyzer configuration can be 

modified in the future in case analyzer settings are changing. 

To change the analyzer configuration 

1 On the Main application screen, click Configuration>Analyzer Configuration. The 

Analyzer screen is displayed. 

  

2 Select the Analyzer you want to use, the Spectra directory and a Processing DLL 

(optional). 

3 Click Ok button. 

Analyzer Properties Configuration 
The Analyzer Properties Configuration allows you to define all the properties involved in 

modeling. 

Once the application is configured, set it to online state and watch new spectra being 

loaded into the database. Use the spectra viewer to verify the interface to the 

analyzer. 
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The next step is modeling. In order to start the modeling process, the application needs 

at least 20 lab data points with matching spectra. In case old lab data is available, 

load old spectra (Import/Export) and enter the Lab Data and you are ready to go. 

In case there are no existing spectra/lab data – let the system run for a few days to 

collect data and get lab data for that time period. 

To define/modify analyzed properties 

1 On the Main application screen, click Configuration>Analysis Definition. The 

Analysis Configuration screen is displayed. Each row defines a property. In case 

multiple properties need to be defined per single probe (stream), you need to 

define a row for each one. 

 

2 Define the following parameters per each property (row): 

◼ Name: a unique name 

◼ Stream: definition of the stream to which the property is related  

◼ Model: "dynamic model" if using automatic modeling, otherwise, select a model file 

from the list 

The list of models is automatically loaded from disk (\Models directory under 

Program Data) 

◼ Timestamp Reg: defines where to store the timestamp (modbus register) when a new 

prediction is calculated 

◼ Value Reg: defines where to store the predicted value (modbus register) when a 

new prediction is calculated 

◼ MDist Reg: defines where to store the predicted m-distance value (modbus register) 

when a new prediction is calculated 

◼ Lab TimeStamp: defines from which register to read the lab value timestamp 

◼ Lab Reg: defines from which register to read the lab value 

3 When you finish defining parameters for each property, click the Save button. 
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Modbus Interface Configuration 
After installation the application will ask you to define the Modbus interface. The 

Modbus interface is used for communicating with the DCS. 

To define the Modbus interface 

1 On the Main application screen, click Configuration>Modbus Interface 

Configuration. The Modbus Interface Configuration screen is displayed. 

  

2 Select the desired type of interface and type of communication and define the 

communication parameters. The Modbus interface can define a Master or Slave 

interface and use either TCPIP or Serial communication. If Master interface is 

defined, the software reports predictions to a Modbus slave. If Slave interface is 

defined, the software displays a Modbus slave interface that contains the 

registers for reporting predictions. 

3 Click the Save button. 

The Configuration>Online option allows you to set the software to start operating in a 

process environment. 
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Configuration files are stored in the following folders: 

\ProgramData\AspectImaging\ModelGateway 

\Configuration: All configuration files 

\DB: Local database 

\Logs: Log files 

\Models: Model files (manual or automatic) 
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5 Spectra 

This chapter contains the following subjects: 

◼ Importing Data 

◼ Exporting Data 

◼ Spectra Viewer 

Importing Data 
Importing data is used to load data from files in the defined Analyzer format into the 

database. 

To import data 

1 On the Main application screen, click Spectra>Import/Export. The Data Export 

screen is displayed. 

 

2 Choose whether to import a file or a folder. 

3 Browse for or type the folder/file name. 

4 Click Import and wait until all data is imported into the database. 

5 Use the Spectra Viewer to see the loaded spectra. 
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Exporting Data 
Exporting data is used to export data from Analyzer files or from the database to files 

that can be used for model development with external tools such as Grams or the 

automatic model builder. 

To export data 

1 On the Main application screen, click Spectra>Import/Export. The Data Export 

screen is displayed. 

 

2 Define the Data Source. If exporting from a file, browse for or type the file name. 

3 Browse for or type the Target Folder. 

4 Select the Time Range to export. 

To export a file for model development using the Grams software 

1 Click Export to export data from the selected probe to the defined folder. 

◼ Each spectrum is written to a separate spc file 

◼ A file containing file names is generated 

◼ A file containing lab data is generated 

To export a file for model development using the Model Gateway Model Builder 

1 Mark the Export to a single csv file checkbox. 

2 Set the lab data time difference as allowed. 

3 Click Export. 
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Spectra Viewer 
Spectra Viewer allows viewing spectra loaded into the database. 

To view Spectra 

1 On the Main application screen, click Spectra>Spectra Viewer. The Spectra 

Viewer screen is displayed. 
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2 Select the desired stream. Spectrum is displayed on the screen. 

3 Select the timestamp to allow you to browse to the spectrum you want to view. 

4 Select the property for prediction in case a model exists. The prediction is 

displayed next to the selected property. 

5 Select multiple spectra. A joined view of all selected spectra is displayed. 

6 Select an area with the mouse. A zoomed-in view is displayed on the screen. 

Double click to zoom out. 
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6 Modeling 

If your license allows manual model development, you can build models with a graphic 

user interface and watch the automatic model development process. 

 

Important: the developed model is tied to the software installation and will not work on other 

machines; therefore the model development has to be performed on the same machine on 

which it will be used for prediction. 

  

This chapter contains the following subjects: 

◼ Lab Values 

◼ Export Predictions 

◼ Model Builder 

◼ Validating Models 

Lab Values 
Lab values can be loaded into the system through modbus communication of 

manually from the form displayed below. Please make sure the time stamp is entered in 

the correct format. If values are copied from an excel spreadsheet, just use Ctrl V to 

paste the new rows into the grid. When done – click the “Save” button to replace the 

previous values with the new ones. 
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Export Predictions 

To export predictions 

1 On the main application screen, click Import/Export->Export Predictions. The 

Export Predictions screen is displayed allowing you to select the properties to 

export.  

2 Check “Merge Streams” to export all properties of the same stream to a single 

file. 

3 Check “Merge Lab Data” to add lab data to the exported files. 

 

Model Builder 
The modeling process runs an algorithm that searches for the best training set, under 

the limitation of the number of iterations and maximum number of factors. 

To build a model 

1 On the Main application screen, right-click one or multiple models and select 

Rebuild Model. The model column changes to “Model Pending…” and then to 

Modeling (xx %). The number of modeling processes that can run in parallel is 

limited and can defined in the configuration file under <MaxParallelModels>. 

2 Once the modeling process is completed, a new model file is created and 

saved to disk and the new model will be used in future predictions. 

3 On the Main application screen, click Modeling>Mode Builder. The Model Builder 

screen is displayed allowing you to select the property to be used for modeling. 

The Graphic Model Builder 

The graphic model builder uses the same algorithm. In addition, it displays the best 

mode found and all iterations tested. 
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To launch the graphic model builder 

1 click Modeling>Model Builder 

 

2 Set the max number of factors and the number of iterations. Click Run. 
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3 Mark the Use Analyzed Property checkbox and select a property. Alternatively, 

the training set can be loaded from spectra/lab files exported from 

Import/Export. 

4 Define the following parameters: 

◼ Max Factors – defines the maximum number of factors to use for modeling. The 

automatic modeling process tries to pick the model with the least number of factors. 

◼ Number of iterations – defines how many iterations are used for modeling. It defines 

how deep the modeling process goes in order to find the best model. 

 

5 Click Run. The modeling process begins, displaying in red the best model found. 

The process is iterative, and marking the Visual checkbox displays the current 

test model in blue. 

Each iteration selects a different experiment set from the full training set and 

displays the lab  model chart. Displaying the model performance on the full 

training set is enabled by marking the Predict All checkbox. 

While the modeling process is running, the R Squared value of the best model is 

displayed above the progress bar. Use it to determine the quality of the model. R 

Squared close to 1.0 indicates a tight correlation between the training set and 

lab values. 

The modeling process can be stopped or paused at any time using the 

Stop/Pause buttons and the best model can be saved to disk. This model can be 

used by manually selecting the model in the Analysis Configuration form. 

Models can be graphically displayed (automatic or manual models) by selecting 

the model from the drop down list and clicking the Display Model button. The 

chart displays the selected model on the selected property, so it is also important 

to select the correct property for display. 
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Once the search for best model is complete – click the “Save Best Model” button 

in order to save the best mode found. 

Validating Models 
See the validating models procedure. 



 

Model Gateway Software Operator Manual  26 

7 System Operation 

This chapter contains the following subjects: 

▪ Main Operational Concepts  

▪ Using in Automatic Process Mode 

▪ Feeding Lab Data into the software 

Main Operational Concepts 
The Main screen displays all the predefined analysed properties and allows you to 

perform modeling operations. Each property is displayed in a row with the current 

model, last predicted value, m-distance and latest time stamp. Clicking on a row 

displays a chart of the predicted values. Clicking on a point in the chart displays the 

spectrum being used. 

Comparing a Model to Lab Data 

If you load lab data into the database for an analysed property, the application 

displays a comparison between the lab data and the model predictions. This is useful to 

get a feeling of how accurate the model is and whether it is time to run another 

modeling iteration. 

To compare a model to lab data (validating models) 

1 Right click on a property and select Compare to Lab data. A chart is displayed 

showing the predicted values in red and the lab data points in green. 
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Comparing Two Models 

If you wish to make a comparison between an automatic model and a manual model 

created with Grams or Unscrambler, use the following procedure. 

To compare two models 

1 On the Main application screen, select 2 properties (Hold down <Ctrl> button 

while selecting each property with mouse click. 

2 Right-click the selected row and from the right click menu, select Compare to Lab 

Data. The prediction chart is displayed with one model in red, the second model 

in blue and the lab data as green dots. The chart legend explains which chart 

refers to which model. 

 

Model Maintenance 

◼ Lab Data is loaded into the software (manually or automatically). 

◼ Training Set (Spectra + Lab data) is optimized for the model creation process. 

◼ A scheduler activates the model creation process which automatically builds a 

new model based on the optimized Training Set. 

◼ The new model is stored on disk for further usage. 

◼ New model is evaluated before put into process. 

Using in Automatic Process Mode 
The Configuration>Online option allows you to set the software to start operating in 

process mode. 
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To start operating in process mode automatically 

1 On the Main application screen, make sure the Configuration>Online option is 

checked. See image above. The application will start the process automatically 

and start looking for new spectra files on startup. 

2 Newly acquired spectrum is loaded into the software automatically. 

3 Spectrum is processed (optionally) and stored in a database. 

4 Calibration Model is used for predicting the new spectrum properties. 

5 The predicted data is archived and sent to the DCS. 

Feeding Lab Data into the software 
Lab data is used for automatic modeling. Lab data can be loaded manually or 

automatically through Modbus communication. 

To manually load lab values 

1 On the Main application screen, click Modeling>Lab Values. 

2 Select the property. 

3 Enter new lab data with time stamps. 

4 Click Save. 

To automatically load lab data 

1 Each analyzed property is defined by 5 Modbus registers. The last 2 registers are 

used for feeding Lab Data through Modbus: the Lab Data time stamp and value. 
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Once a new value is written to these registers, the software loads the registers to 

the database. 

2 Lab Data loaded through Modbus can be viewed like manually loaded lab 

values (Modeling>Lab Values). 
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8 Troubleshooting 

The following table describes problems, their symptoms, possible reasons and their 

respective solution. 

Problem Symptom Possible Reason Solution 

DCS Connectivity Problems 

DCS cannot 

connect to MGW  

No values are 

received over 

Modbus 

Networking 

problem / wrong 

configuration 

Check network 

communication 

DCS is not receiving 

new model 

predictions 

Connection is valid, 

but prediction 

values are not 

changing 

ModelGateway is 

not online and 

new predictions 

are not being 

generated 

 

Set 

ModelGateway to 

“Online” state 

Analyzer Problems 

No new spectra is 

loaded 

Latest predictions 

are not up to date 

▪ Wrong 

definition of 

analyzer 

connection 

▪ Error in analyzer 

▪ Check analyzer 

definition 

▪ Check analyzer 

– verify new 

spectra data is 

being 

generated 

Predictions are not 

within the expected 

range 

Predicted data 

does not match lab 

data 

▪ Bad spectra 

from analyzer 

▪ Model rebuild is 

required 

(process 

changed) 

▪ Check analyzer 

▪ Rebuild Model 

Modeling process 

fails to create 

models 

No new model is 

created after 

modeling – model 

date is not updated 

Weak correlation 

between spectra 

and lab data – 

requires more 

factors 

Edit configuration 

file and increase 

the number of 

allowed factors 

License Problems 

Predictions are not 

reported 

Modeling process 

not functioning 

License exceeded License is limited 

by date and max 

number of mode. 

The log file should 

describe the 

reason for license 

failure. 
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Problem Symptom Possible Reason Solution 

License error is 

displayed 
License error is 

displayed on the 

application’s status 

bar 

License was not 

loaded or expired 

Verify in the log file 

that license has 

not expired 

Graphic Modeling 

No graphic 

modeling enabled 

The Model Builder is 

not enabled in the 

menu 

License does not 

enable graphic 

modeling 

Contact your 

vendor for a valid 

license 

 

  


