
Gesture recognitionGesture recognition 
techniquesq



DefinitionsDefinitions
G t t f b d t• Gesture – some type of body movement
– a hand movement 
– Head movement, lips, eyesHead movement, lips, eyes

• Depending on the capture this could be 
– Digital ink
– Accelerometer data
– Actual body movement detected by vision analysis (ie

what the vision group dog p
• With digital ink 

– Stroke – time series of x,y points may include pressure 
and pen tilt dataand pen tilt data

– Sometime people use the term ‘gesture’ to mean an 
editing stroke – delete, cut, copy etc



More definitionsMore definitions

• Bounding box, the 
smallest enclosing g
rectangle
Distance is measured• Distance is measured 
in himetric units = 
.01mm



Dissecting a diagramDissecting a diagram

• Components
– Nodes

• Contain label
– Arch/edge– Arch/edge

• Line and arrow

S ti• Semantic 
meaning
– Actions
– ConnectionsConnections
– Directed flow



What are the components here?What are the components here?

• What is the 
semantic 
meaning?



Where to start?Where to start?
Step 1 is dividing writing and drawing because there is a• Step 1 is dividing writing and drawing because there is a 
fundamental semantic are different 
– At least for languages that use an alphabet – languages such as 

Chi th i l ti hiChinese there is some relationship
• The Microsoft OS (tablet and vista) has a pretty good 

writing recognizerg g
• It has a ‘divider’ that will separate writing from drawing

– Trouble is it classifies nearly everything as writing (about 80%)

• How do you tell writing from drawing?



How do you find a better way?How do you find a better way?

• Look for effective ink features
– We found 47!

• Pressure
• TimeTime
• Intersections
• CurvatureCurvature
• OS values

We have another ~20 on the list we have– We have another ~20 on the list we have 
thought of since



Time FeaturesTime Features
Feature Description Origin

Total duration Total duration of the stroke from pen up to pen down. (Rubine 1991)p p p ( )

Maximum speed Maximum speed when drawing the stroke. Adapted from
(Rubine 1991)

Minimum speed Minimum speed when drawing the stroke.

Average Speed Mean average speed when drawing the stroke.

Time from last stroke The time between the current stroke and the previous stroke in the 
sketch. Not applicable to the first stroke of a diagram. Newpp g

Time till next stroke The time between the current stroke and the next stroke in the 
sketch. Not applicable to the last stroke of a diagram.

Speed from last stroke Speed (distance/time) between the current stroke and the previous 
stroke in the sketch Not applicable to the first stroke of astroke in the sketch. Not applicable to the first stroke of a 
diagram.

Speed to next stroke Speed (distance/time) between the current stroke and the next stroke 
in the sketch. Not applicable to the last stroke of a diagram. 

# S d i i Th b f t i i i th d l f th t k Ad t d f (S i# Speed minima The number of extreme minima in the speed values for the stroke, 
this excludes the minima that occur at the beginning and end 
of the stroke for pen up/down events. 

Adapted from (Sezgin, 
Stahovich et al. 
2001)

From: Patel, Rachael. 2007, Exploring better techniques for 
diagram recognition, MSc Thesis, UoA



Data mining techniquesData mining techniques

• R – statistical programming, used to 
partition the data p

• Weka – a range of different techniques all 
in the one packagein the one package.



Classification TreeClassification Tree 

Created using statistical 
partitioning on data setpartitioning on data set 
from about 30 people



This is an improvementThis is an improvement

• Increased % correct and decreased % 
incorrect 

• About 80% correct
H d b tt ?• How can we do better?



Features and AlgorithmsFeatures and Algorithms

• There are two parts to this divider
• The features – those most discriminatingThe features those most discriminating 

from the 47 examined
Th l ith t i bl t• The algorithm – a tree is a blunt 
instrument – more fuzziness is needed 
and also some idea of certainty  
– Probably the future down the tree the lessProbably the future down the tree the less 

confidence there is in the result



ContextContext

• The spatial relationship between strokes

• Semantic Rules – could this possibly be a• Semantic Rules – could this possibly be a 
character/drawing - containment



Shape recognitionShape recognition

• There is quite a small set of 
basic shapes

• Most common approach 
Rubine’s Algorithm[1]g
– 13 features – defined by heuristics
– Hidden Markoff model (statistical (

pattern matching)
• This looks at single stroke g

– It isn’t too difficult to join strokes
[1] Rubine, D. Specifying gestures by example. in[1] Rubine, D. Specifying gestures by example. in 
Proceedings of Siggraph '91. 1991: ACM



Putting the bits togetherPutting the bits together

• How would we
classify these?y

• Types 
S ti l l ti hi• Spatial relationships
– Containment
– Adjacency

• Connectivity• Connectivity



Inkkit component recognizerInkkit component recognizer

• Analyses relationships of shapes in library
• Does similar analysis on diagramDoes similar analysis on diagram
• Builds a huge tree of all possible 

l ti hi h ith b bilitrelationships, each with a probability
• Parses the tree looking for most probably a ses t e t ee oo g o ost p obab y

component
Assigns that remo es it from the tree and• Assigns that, removes it from the tree and 
searches again.



Other techniquesOther techniques

• Fuzzy logic
• User written rulesUser written rules
• Semantic networks
• Bayesian networks 

• All of these rely on calculated ink features 
– How people arrived at the particular features 

they have chosen is rarely stated



Data Repositories for 
Recognition

Problem 
description

Data 
Collection



Dataset generationDataset generation

Th D t

Data 
generation

The Data 

g


