
 

 

Demo of MLP and UMAP combined on CYTOF-
Panorama samples 

Version 1.1, March 2022 
 
This demo teaches how to build a training set (classifier) for AutoGate’s Multi-Layer Perceptron (MLP) with Uniform 
Manifold Approximation Method (UMAP), based on the classifications done by the biologists (manual gates) in Cytof 
Panoroma’s published gating strategy - http://cgworkspace.cytogenie.org/Tutorials/omipB.png  
 
For reference, full publication is available here 
https://www.nature.com/articles/nmeth.3863?WT.feed_name=subjects_haematopoiesis  
 
This document describes how to build a MLP model using the manual gates and then apply the model on other samples. 

1 Set up the experiment 

1.1 Click “Open AutoGate demo experiment” on the main window 

 



 

 

AutoGate responds by showing you the below list of demo experiments available as of February 2022 
 

 

1.2 Pick CytoF Panorama data set  
 
AutoGate responds by opening the GatingTree window on the publication’s fully stained samples.  The bundled demo has 

already completed the setup plus the replication of the published manual gating (indicated by ) hierarchy for one sample 
and being applied (indicated by ) on rest of the samples. 



 

 

 

 
 
Note: If you have already opened the panorama dataset and changed the GatingTree, you can start 
again using Reset analysis to original demo from the File menu 
 

 



 

 

2 Build a training set(classifier) in supervised classification mode for both UMAP 

and MLP, based on the classifications (manual gates) done by the experts.   

2.1 Click Hi-D from the menu and then MLP neural network under Configure/train  
 

 
2.2 AutoGate responds by bringing up the following MLP configuration screen. 
 

 



 

 

Note:  
 
1) Python is required to run TensorFlow on the computer, which can be downloaded here - 

https://www.python.org/downloads/  
 

2) To use MATLAB’s fitcnet code base, it is required that AutoGate is run on Matlab R2021a or later version. To 
download, click here - https://au.mathworks.com/products/compiler/matlab-runtime.html This tutorial is 
documented on Matlab R2021b 

 
 

2.3 Specify the parameter for MLP to train on 
 

To effectively build a training set based on the published manual results for a specific sub hierarchy we need to 
identify both the parameters that 

1.   Were used for the manual analysis  
2.   Those that look informative for the same cell types 

 



 

 

2.4 Click on the tree icon to point MLP at parameters used for Manual gates 
 

 

2.4.1 Pick Manual gates of the first sample in the gating tree and click Pick 
 

 



 

 

AutoGate returns to the configuration window. The parameters can also be specified using the Reagent 
Table.  

 
Click the table icon (highlighted above) to choose from the Reagent Table  

 



 

 

2.5 Select the sample (to add to the training model) by clicking Add to the training other 
related gates button  

 
2.6 Select BM2_cct_normalized_07_non-Neutrophils.fcs sample 

 



 

 

AutoGate indicates the number of samples added (1/9). Ensure settings for Iteration limit and % hold out 
for validation are as below.  

Select See in UMAP check box 

 
 

2.7 Click Train 
 



 

 

2.8 Review settings  

 
Click OK when ready. 

2.9 Save the template 

   



 

 

2.10 Click OK to the overlap alert 

 
2.11 MLP and UMAP Training in progress. Takes ~couple of mins. 

 



 

 

2.12 UMAP and MLP completed. 

 
As we have now a model, it can be applied on other samples. 



 

 

3 Apply the Model   

3.1 Select the manual gates of BM2_cct_normalized_02_non_neutrophils.fcs to apply 
the model. 

  

3.2 Click Hi-D > MLP neural network under Classify/Predict 
 

 



 

 

3.3 Ensure configuration is as below  
 

Uncheck Only match (to have the gates created in the gating tree) and By overlap checkboxes 

 
Click Classify 0/9 other related gates button to select the samples that need the model applied.  

Select gates for _05 and _08 samples and click OK 



 

 

 
 

Confirmation that 2/9 gates are selected. Click OK to run 

 



 

 

3.4 Specify the model (filename.umap.mat) 
 

Prompts to select the model. Specify the model that was saved earlier. 

 
Classifying the samples using the model is quick (~ 20 secs in this example) 



 

 

3.5 MLP classifications completed 
 

Notice that the selected three samples (_02, _05 and _08) are now classified. Check the MLP 
classifications gates available for these samples. Highlighted below are for _02 and _05 samples 

 



 

 

MLP classifications for _08 sample 

 
 



 

 

4 Checking the classification using MDS 
1) We have trained MLP + UMAP combined on two samples and applied that model on two separate 

samples. To compare between the expert (Manual) gates and MLP+UMAP gates using 
MultiDimensional (MDS) scaling, select both the gates at the top level or any subset of interest. 
 

 
 
and click Hi-D > Multidimensional scaling 
 

 



 

 

2) Brings up the MDS/Hi-D match window with Manual gates on the left and MLP gates on the right 

 

 
 



 

 

3) For a detailed view, click the table icon from the tool bar 
 

 
 
Brings up the QF match summary table 
 

 



 

 

 
4) To get the mass+distance similarity score (using QFMatch) and F-measure overlap, click on the 

below buttons in the toolbar 
 

 
 
Shows the accuracy level. 
 

 
 
 
 
 



 

 

4.1 Investigating classification quality in further detail 
 

The median and mean summaries of the test set’s similarity and overlap with a training set classification 

is not likely adequate to form conclusions about a particular configuration of MLP/UMAP classifiers.   

Thus, additional views are provided. 

The toolbar button on the Hi-D match table with label +- allows you to create the other supplementary 

visualizations of the classification. 

  
 

4.2 Prediction Adjudicator  
 
Click on the Prediction detail table from the above menu to bring up the Prediction Adjudicator table.  
This table aids the user in adjudicating whether for each particular class the false negatives 
(classifications made only by the biologist () have greater mass+distance similarity to the whole 
predicted class than false positives (classifications made only by MLP/UST). 

 
 



 

 

 



 

 

4.3 Confusion chart 
 

Chart shows the agreement between two classifications in the diagonal boxes and the other boxes are 
the ones with false+/- 
 

 
True Class = Biologist classification, Predicted Class = MLP classification 



 

 

5 Visualize gates in Parameter Reduction / Plot Editor 
 
1) To view a MLP gate, double click the gate. Say Ok to open the gate in Parameter Reduction window 

 
 

The above prompt is only shown if Preferences is set to Ask if gate is MLP+UMAP (as shown below) 

 
 



 

 

 2) Opens the gate in Parameter Reduction window 

 
  

Select the subsets to have it reflected in the Parameter Reduction window, as below. 



 

 

 
 

3) To view the gate in Plot Editor window, select the gate and click on the MLP icon highlighted below  

 



 

 

4) Opens in Plot Editor window  

 
5) Here on, you can continue with gating operations as before (e.g, to change the X/Y parameters, click 

on the Reagent table (highlighted above) and set in the table. 

 


