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Goal
• Make your data exploration and model building process 

more interactive and exploratory


• Main tools:


• JupyterLab/Jupyter Notebook


• HoloViz (+ param, panel)


• PyTorch


• (pandas, geopands, numpy)
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Application

• multi-class road detection on satellite images with:


• interactive visualization


• experimental model building 
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Level Set Segmentation and Volume Visualization of Vascular Trees

Lathen, 2013


Similar Segmentation Tasks
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Intel AI: Brain Tumor Segmentation using Fully Convolutional 
Tiramisu Deep Learning Architecture 


https://software.intel.com/en-us/articles/brats-2017-glioma-segmentation-using-fully-convolutional-neural-networks
https://software.intel.com/en-us/articles/brats-2017-glioma-segmentation-using-fully-convolutional-neural-networks


Similar Segmentation Tasks
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Image source: NVIDIA dev blog


Caesar et al, ECCV 16


Historical map - weiwei

https://devblogs.nvidia.com/image-segmentation-using-digits-5/
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Similar Segmentation Tasks

Text detection from historical map and common images


Text detection from historical map and common images




Agenda

• Step 0: Introduction to Holoviews/Geoviews and Panel [15mins]

• Step 1: Explore your dataset with Holoviews/Geoviews [15mins]

• Step 2: Build an easily-configurable neural network model with param [15mins]

• Step 3: Monitor your training process through an interactive GUI [15mins]

• Step 4: Analyze your learned model on new images [15mins]

• Understand what your model has learned by looking at intermediate feature maps 

with Holoviews and Panel

• Q/A [5~10 mins]
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Why HoloViz (+friends) for ML?
General ML workflow
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Need to visualize data at every step

https://holoviz.org/talks/index.html



Why HoloViz (+friends) for ML?
General ML workflow
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Need to visualize data at every step

https://holoviz.org/talks/index.html

+ Jupyter



Jupyter Workflow
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tldr:  Jupyter + HoloViz 👍 
                              + PyTorch  👍 👍 
                             + (Tensorboard) 

Go to notebook

Initial exploration needs be flexbile. Quickly try different ideas and test hypotheses.



For this tutorial…
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Q1: I want to segment out roads from satellite 
images


• supervised

• binary classification: road vs. non-road


Q2: I want to segment out roads of three 
different types from satellite images


• supervised: multi-class classification

• highway, residential, footway, non-road




For this tutorial…
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For this tutorial…
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For this tutorial…
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For this tutorial…
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21

demo-full-workflow.ipynb



For this tutorial…
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https://recordit.co/2D2kJ8OM6T

http://www.apple.com


For this tutorial…
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For this tutorial…
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demo-full-workflow.ipynb



Step 0: Introduction to HoloViews libraries

• We will be touching only the tip of the iceberg


• Full tutorial link


• Documentation: 


• Holoviz, Param, Panel


• Userguide 


• More examples


• Proceedings
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https://holoviz.org/tutorial/index.html
http://www.apple.com
https://param.pyviz.org/
https://panel.pyviz.org/
https://hvplot.pyviz.org/user_guide/
https://examples.pyviz.org/
https://conference.scipy.org/proceedings/scipy2015/pdfs/jean-luc_stevens.pdf


HoloViews: Key Principles

• Declarative, not imperative (eg. matplotlib)


• Data-centered, not plot-centered (eg. gglot2)


• Annotate your data directly semantics


• Separate data/content vs. representation


• Explicitly express relationships between data elements via 
composition
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HoloViews: Grammar of Graphics
                                        Data 
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HoloViews Model



HoloViews Basics

Notebook: 01a-hv-basics.ipynb


• hv.Elements


• hv.Containers


• geoviews

30

http://github.com/cocoaaa

