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Overview

 What Is navigation

« Navigation in ubiquitous computing
e What is the navigation engine
 How it works

e Case Studies

e Future Work
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Introduction

 What is navigation
e Navigation in physical space
— Maps, signs, compasses, GPS
e Navigation in virtual/information space

— Database, virtual environments, WWW
e Search Engines

« Navigation in Ubiquitous computing
environments

— Physical and Virtual Combined
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Types of Navigation - British Museum Example

« Physical Navigation
— Find an exhibit

 |Information Navigation (Museum’s web site)
— E.g. Find video related to Parthenon marbles
— Historical information

« Ubiquitous computing scenario

— Provide navigation guidance and adapt the ubicomp
environment on the user
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Scenario - British Museum

e Visitor

— After visiting a couple of landmarks the system recognizes the
user interests.

— Displays attached at the exhibits gives personalized information
for this user

» Information about the exhibit that is of particular interest for the visitor e.g.
for Egyptian artifact: comic for children, art info for the artist

« Recommend where to continue his museum experience
— Return the user experience in a CD or museum’s web site
e Museum Manager

— Improve the physical navigation and update accordingly
information about the exhibits
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Aims

« Understand space usage and improve physical
navigation system

— What do people do when they visit an exhibition
area?

— What exhibits are they interested in?
« Recommend significant trails

— A tool for navigation assistance
— Recommendations
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Model of Navigation

 |dentify users

 Landmarks

— Physical or information object that you interact during
a visit

 Record interactions between users and
landmarks
— Seguence of interactions = trall

e Use the interaction record to create navigation
tools
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Navigation Engine

ane Landmark related gueries

* Previously collected trails =

| Landmark : | ResBidgoarl 1]
Start: Time 05.00:00 Date | 30/06/2004

End: Time 050000 Date 91/07/2005

 Definition of metrics for
calculating best routes e

Wed Jun 30 13:26:15 851 2004
Wed Jun 30 13:28:07 B5T 2004
Wed Jun 30 15:49 45 B5T 2004
Wed Jun 30 17:42°45 85T 2004
Wed Jun 30 17:47:48 B5T 2004

* Mechanisms for u_a
calculating best routes

When the landmark was visited: | Query 1

8086
. O u t u t rail Queries
Filter - ~Ranking -

| Maximum Trail Length 10
| Minimum Trail Length 10

— Significant Trails L —

| Entrance Landmark

Iﬂ Frequency
"] Time spent on trail

Number of different landmarks : 7

| Exit Landmark

|Landmarks in trail [Best: 10

an d m rk u Sag e | Start: Time 15:00:00 Date 106/2004 |
— I a | i ) | Execute
|€nd: Time [20:00:00 Date 1062004 |
ResBldg24AP1 (50,117976)-->AcadBidg31AP1 (17,8408)-->AcadBldg3 1AP2 (6,1397)-—>AcadBldg3 1AP3 (1,34)-->AcadBid +
. . dmBIdg6APG (104,16121)- - >AdmBIdgBAPL (54,17741)- - >ResBIdgOAP1 (1,44)- - »AcadBldg17AP7 (1,83)- - >AdmBldg 14Al
AcadBldg31AP1 (63,46056)-->AcadBldg31AP3 (31,21507)-->ResBldg24AP1 (1,32)-->ResBldg24AP2 (1,49)-- >ResBldg24A
I n O rl I l a I O n AcadBldg31AP3 (57,30023)-->AcadBldg3 1AP1 (20,29183)- - >AcadBldg31AP3 (26,20060)- - >ResBldg24AP2 (6,1472)-->Re
AcadBIdgL8AP2 (59,283616)-->AcadBldg 18AP3 (13,43016)-->AcadBldg18AP2 (11,20276)-->AcadBldg 18AP10 (2,8127)--
AcadBldgL8AP2 (59,283616)-->AcadBldg LBAPL0 (12,17852)-- >AcadBldg 18AP2 (7,1420)- - >AcadBldgBAP3 (1,8)-- >AcadB|
AcadBldgL8AP2 (59,283616)-->AcadBldg 1BAP10 (12,17852)-- >AcadBldg3 1AP2 (1,166)-->AcadBIdg31AP1 (L,6)-->AcadB)
AcadBIdg18AP2 (59,283616)-->AcadBldg 18AP3 (13,43016)-->AcadBIdg3 1AP2 (1,51)-- >AcadBidg 18AP2 (1,32)-->AcadBlg
AcadBldgL8AP2 (59,283616)-->AcadBidg 18AP10 (12,17852)-- >AcadBIdg18AP4 (1,155)-->AcadBIdg1BAP3 (1,11)-->ResBl
Y

s

IRK - -}

Birkbeck | :

UNIVERSITY OF LONDON




[ Tlondonknowledgelab

Trail Representation

How long

User id, node id, timestamp, how long

Suffix tree for ABCABCD and ABCEABCD
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Simple Queries

e Landmarks

— All questions answered from first level nodes

— Queries
 When a landmark was visited
» Average time spent on the landmark
* Number of visitors interacted with the landmark
* The above information in specific period of time

10%

time {Sam - Sam)
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Complex Queries

* Queries about significant user trails
« Significant Trails by:
— Frequency

* E.g. Most popular trails between two landmarks, lasting 20 minutes

— Other metrics of significance
 Time, Orientation. Exhibit Relevance
 The above metrics combined
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Example - Dartmouth

SocBldg4AP 10
T ArhiBIdgBAF L

SncBldg4APL1s AdmBidg2 04

ResBldgs 6AP10
AracBldg2 2AP2

\ AhIEldg2 AP
SocBldglaFL

SocBldg2 AP3

AthlBIdg4AF 1
#

¥
s

A
Kpdsaiogzosrs

ResBlc
AdmBldg12APS

ResBRUSBRARIL AP 4
ey AdmBldg194R1

\ﬂ.‘mﬂmamx 14p2

AdmBEttg14AP2
CmBldg 14AF 1

uLde\-jgllAPl

10 most popular trails of length 10 7 distinct landmarks
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Example - Dartmouth

_ _ 10 first by time and
10 first by time spent frequency combined
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Future Work

« Data Collection
— London Zoo
— Flexible network in the London Knowledge Lab

 Performance
— Large data set

* Prediction
— Recommended trails based on significant trails
— Clustering / Classification

e Interface
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Questions

e Questions?
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