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OVERVIEVOFPROPOSEBROJECTS

o Project AMachinelLearning for Recognition

Online action detection and recognitiorn SumanSaha
HumanRobot Interaction (with Niget> 150" Scholarship
MAGNA collaboration (witlhorrand Nigel)

- Vehicle counting (with CA Traffic)
Semantic video browsing (with Oxfathi)

. AVATAR project (with Nigel and Malta University)

Gait analysis for dementia diagnosis (with Helen Dawes)

Towards guessing future intentions




OVERVIEVOFPROPOSEBROJECTS

o Project BMathematics of Uncertainty

Survey of 50 years of belief functiofsinto Springer monograph +

upcoming IJAR review papers

BELIEF 2014 and networking

The Total Belief Theorem

Exterior algebragpinorsand belief functions
Climate change predictions

Pose estimation using Belief Regression

Random Set Random Trees/Forestsnfuitilabel classification a




‘ MACHINH.EEARNINGORRECOGNITION

IN ONLINE ACTION RECOGNITION, HRRBRNT
INTERACTION, VIDEO BROWSING




ACTIONRECOGNITION
RATIONALE

o Recognisinghe action(s)performedin avideo

o Applications video browsing, surveillance,automotive,
humanrobot interaction,medical..

° From both traditional (RGB)and depth (Kinectlike)
cameras

o |t IS a classificationproblem need to train a classifier
which producesthe label of a new video, giventhe labels
of trainingvideos

o Typicallypatch (asin browsing)-> movingtowardsonline
o New trend:guessing future actions




ONLINEACTIONLOCALISATIONNDRECOGNITION
OUTLINEFOURAPPROACH

o Based on recent advanceson convolutional neural
networksfor objectrecognitionANDour own multi-year

work on part-based discriminativeactionrecognition
/ N Video class 1

| .. |
\ “ N hb ;El: < Video class 2
| N, Video class 3

1. we needto segmentthe videoandlocalisethe reqgions
of Interestto both

Boostrecognitionperformance
Localiseanddetect (multiple) events/actionsof interest

2. nheedto °

3. Needto updatethe modelonling, frame by frame




ONLINEACTIONLOCALISATIOANNDRECOGNITION
STEP & SEGMENTING EACH FRAME INTO REGION PROPOSALS

o 9EF YLX SY GSYLisoperpxeld O2yaraidsSy
o http://people.csail.mit.edu/donglai/paper/changl3 CVPR.pdf

o http://www.mvdblive.org/seeds/
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http://people.csail.mit.edu/donglai/paper/chang13_CVPR.pdf
http://www.mvdblive.org/seeds/

ONLINEACTIONLOCALISATIONNDRECOGNITION
STEP 2 GENERATING ACTION TUBES

> We need to efficiently associate region proposals in
time,inordertod SY SNJ S al OO A 2y 0 dzo
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ONLINEACTIONLOCALISATIONNDRECOGNITION
STEP 8 CONVOLUTIONAL NEURAL NETWORKS ENCODING OF ACTION TUI

o Taskicomputing for each action tube a feature vector able to
discriminate action categories

o To encode appearance we usenvolutional Neural Networks
o Achieved state of the art oibmageNeftclassification tests

( )

Inpuc layer (S!) 4 feature maps

1 (Cl) 4 feature maps (52) 6 feature maps (C2) 6 feature maps

convolution layer sub-sampling layer convolution layer sub-sampling layer | fully connected MLP
l | g | | | J

o Qutput is afeature vector, each output neuron scoringcéass °
o A lot of exciting work here, cutting edge



http://www.cs.toronto.edu/~fritz/absps/imagenet.pdf

HUMAN-ROBOTINTERACTION

VIAGESTURERECOGNITICRROMDEPTHCAMERAS

o Using then-built Kinectfor online gesture recognition

o Reaitime demo prepared by Rocco and Luis

o http:// homes.di.unimi.it/cesdianchi/Pubblicazioni/bmvc_final.pdf
o Ongoing, robot interaction still to implement

COGNITIVE ROBOTICS

AT OXFORD BROOKES



http://homes.di.unimi.it/cesa-bianchi/Pubblicazioni/bmvc_final.pdf
http://homes.di.unimi.it/cesa-bianchi/Pubblicazioni/bmvc_final.pdf
http://homes.di.unimi.it/cesa-bianchi/Pubblicazioni/bmvc_final.pdf
http://homes.di.unimi.it/cesa-bianchi/Pubblicazioni/bmvc_final.pdf

L EVERHULMBVATARROPOSAL

EMOTIONRECOGNITICGMORTHECREATIONFROBOTISGURROGATES

° Emotion are recognised
via EEG sensors 1 ——

o (data from U Malta)

..andsent to a robot who can
then express them via facial

> New form of telepresence and expression and body poses
assisted living for the disabled a
o Based on novehultilinear classifiers we are developing

o pSSR (2 3ASG NBadzZ Ga FTNRY al f il




EARLYDIAGNOSI®FDEMENTIA

FROMSMARTPHON#EASUREMENTS DAILYLIVING

o Early diagnosis of dementia sigaslifficult

o Another challenge is theiscrimination of
different types ofconditions(PD, Alzheimer,

o .. and thecontinuous monitoring of disease progression

o With Prof Helen Dawes we proposeadnachine learning pathway
to dementia diagnosis and monitoring

Stage 0 Stage 1 Stage 2 Stage 3
detection of — | [Larly diagnosis in | —— | Differential diagnosis « Continuous quantitative
subjects at risk ecology and lab of dementia forms progression monitoring

Fig. 1. Stages of the envisaged machine learning pathway for smart early diagnosis and monitoring of dementia.
o Basedonbothl VI f @ 8A Y 3 &Yl NI LI®DYIHS A
while people go about their daily activities, aimdab gait
measureof people with conditions

o Former EPSRC submission, ongoing prap@gters and proposals to
write
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SEMANTIV/IDEOBROWSING

COMBINING®ROBABILISTINTOLOGIBSITHPARTBASEMMISCRIMINATINKEODELS

complexGoogle vide@ueries
delivermostly irrelevantesults

developa novel classof search
enginesableto:

automatically (without human
intervention) extract semantic
content from videos(e.g., what
happensin the video, who is
involvedandwhere),and.

use this content for semantic
videosearchandquerying

y

Cars 2 - Crash Scene - YouTube
\n.w.\’ youtube com/watch?v=ATT2QwqiTHQ ~
1 Jan 2012 - Uploaded by John J

C'—\rs 2 - Crash Scene. John J-86 videos ... Tauku 2/Cars 2 Italy
=y P NPWYY race(part 2) ‘\) TheMexicoMen532,247 views; 21:53. Watch Later
Cars 2HD .

Highway Accident Involves 95 Cars and Trucks | Video - ABC News

, abcnews.go.com/.. /highway-accident-involves-95-c... ~
ol 1 Apr2013
you into the fog on a highway in virginia where 95 cars and trucks
slammed into each other, one after the other ...

Sheooe\ crash: chaos in Kent as 200 are injured in 100-vehicle pile-u..
yww.dailymail co.uk/.. /Sheppey-crash-chaos-Kent- .. ~
s 5 Sep 2013
CRiy e Scene was full of buckled cars. lorries and car transporter amid
% \‘ r‘sr v ] s X
R reports some ... Damage: The pile-up involving more than 100
vehicles on the bridge left ..... 2. Click to rate. crisser
Manchester, United Kingdom, 4 months ago

Astonnshmq acadent involving eight Ferraris 'world's most expensive ¢..
yww_telegraph.co.uk » Motoring » Motoring News ~
-1 Dec 2011
i A fleet of high-performance cars, including eight Ferraris, has been
Ny involved ... Astonishing accident involving eight Ferraris ‘world's
most expensive car crash’ .... 2 650. View lot! ERNST
MORGENTHALER. Sotheby's. £2 110

o Leverhulmédull proposal
c 2 AGK h ELmkasneﬁiczée
o Dataset, efficient coding




VEHICLELASSOUNTING

A KTPIN THEMAKINGWITHCA RAFFIC

o Agencies and councils need stats
on the number of vehicles of eact
class passing on a certain road

o That can be done via cameras
mounted under overpasses

o CA Traffic has developed new
pairs of IR/RGB cameras to cope
with various weather conditions

CA Solutions
HOME / CA SOLUTIONS

COUNTERS & CLASSIFIERS COUNTERS & CLASSIFIERS
(PERMANENT) {TEMPORARY)

CA Traffic's permanent vehicle CA Traffic offer a range of temporary
monitoring equipment boasts 3 wide vehicle monitoring equipment, from
range of progucts. Most vehicle recorgers speed & length radar oetectors to axle
have the ability to be remotely classification units which commanad the
connected to offer complete control and  ability to recora up to 450,000 vehicles
fast access to the gata which is backea in one survey

up by our bespoke analysis software

12. Gigaliner:

A road train with a length of max 2525 m
and a gross weight of max. 60 tonnes.
There are several configurations of a road
train as illustrated to the right.
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MVT type 1, truck-dolly-semi-trailer (60 tonnes)

MVT type 2, truck-semi-trailer-cart (60 tonnes)

@Lﬁf ‘fl.a‘é 000 |

MVT type 3, truck-link-trailer-semi-trailer (60 tonnes)

@‘J‘—O (o]0

MVT type 4, truck-trailer (48 tonnes)

13. Special purpose road motor vehicle:

Road motor vehicle designed for purpos-
es other than carriage of passengers or
goods. It includes e.g. bulldozers, tanks,
fire brigade vehicles, and mobile cranes.
No differentiation is made between the
different types of special purpose road
motor vehicles.

Table 1 Specification of vehicle classes




POTENTIACOLLABORATIOMITHMAGNA

ONFULLBODYCOCKPIMONITORINBNDOUTDOORCENENDERSTANDING
Focused on developing smart sensor§
for this car component companigr:
Qutdoor scene understanding
In-cockpitmonitoring

New datasets to collect
A lot of coding to do

Y

Overlaid with Google Earth r{ﬂaps E"N_
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TOWARDSSUESSINGUTUREACTIONS

GUESSINBITENTIONS

o In the automotive scenario it is crucial to guess future intention of
pedestrians. A pedestrian is approaching a zebra crossing: what is their
likely future behaviour?

o Very few papers have appeared on the subject so far
o Next step in action recognition!
o [llustration from



http://cs.stanford.edu/~taranlan/pdf/lan-eccv14.pdf
http://cs.stanford.edu/~taranlan/pdf/lan-eccv14.pdf
http://cs.stanford.edu/~taranlan/pdf/lan-eccv14.pdf
http://cs.stanford.edu/~taranlan/pdf/lan-eccv14.pdf

