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Breakout Sessions

 List as many addition information which would support am 
intelligent user interface?

 Scenario 1: Touch Screen Interaction

 Scenario 2: Navigation

 Scenario 3: Movie 

 Scenario 4: Voice activated lights in a living room
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Extracting Contextual Information

 Users Location

 GPS

 Direction of Voice

 Users Activity

 Users Emotion

 Users Pose

 Objects Surrounding the User

 Status of Objects
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Smart Environments - Direction-of-Voice

 Feature Extraction e.g. volume, speech frequency ratio

 Machine Learning e.g. ensemble-based decision trees
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Smart Environments - Direction-of-Voice
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Context-Aware Keyboards

 Palm detection – input rejection

 Finger identification, Finger Orientation – model improvement

 Grip detection – model selection 
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Visible keyboard Collect touches

Adapt underlying

key regions



Palm Detection

 Convolutional Neural Network

 Classification

 Representation Learning
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Finger Orientation

 Convolutional Neural Network

 Regression

 Representation Learning
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Activity Recognition – Accelerometers
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Neuronal Network With Timeseries Data
Recurrent Neural Network
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In depth LSTM tutorial: http://colah.github.io/posts/2015-08-Understanding-LSTMs/

Code Examples: https://github.com/cwi-dis/mobile-har-tutorial

Perceptron RNN Unit

Side note:

Long short-term 

memory (LMST) is 

an advanced RNN
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Human Pose Detection

 Keypoint Estimation 

 Multi-stage CNN
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Camera based Gaze Estimation 
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Camera based Gaze Estimation 

 Convolutional Neural Network

 Regression – x/y cornindates
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Enhanced Voice Assistants
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Object Detection
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Object Detection
R-CNN: Regions with CNN feature
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Object Detection
YOLO – You Only Look Once

Users' Context in Smart Environments Sven Mayer18

Joseph Redmon, and Ali Farhadi. "Yolov3: An incremental improvement." arXiv preprint arXiv:1804.02767 (2018). 

URL: https://pjreddie.com/darknet/yolo/

h
tt

p
s
:/

/y
o

u
tu

.b
e

/M
P

U
2

H
is

ti
v
I

https://pjreddie.com/darknet/yolo/
https://youtu.be/MPU2HistivI


Machine Learning for HCI
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User Centered Design Cycle ISO 9241

Adaptation for Machine Learning
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Neuronal Network Concepts

 Classification vs. Regression

 Feature Extraction vs. Representation Learning

 Model Structures

 Neuronal Network

 Convolutional Neural Network

 RNN

 Long short-term memory (LSTM)

Introduced concepts
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