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Algebraic Decision Diagram

Tree representing a function Bn → R [1]
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Extended Algebraic Decision
Diagram

New work: A compact representation of a function
〈Bn,Rm〉 → R, amenable to computation.
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Value Iteration with ADDs

Perform value iteration on Extended ADDs to find the optimal
value function. At each iteration:

• the next value function and policy are computed exactly
from current ADDs;

• computation involves a convolution - result has higher
polynomial order [2];

• approximate result with a piece-wise linear function on a
hyper-rectangular partition, represented by an Extended
ADD.
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Traffic Control Domain

The initial application domain is a traffic controller for a single
intersection.

The intersection model will be kept as simple as possible. The
state model 〈s, ~q〉 consists of

• the cycle state s ∈ {s1, . . . , sm} determines which
directions get a green light and which get a red,

• the number of cars in each of n lane queues
~q = 〈q1, . . . , qn〉 where each qi ∈ [0,∞] (assume fully
observable).
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Traffic Control Domain -
Extensions

Time permitting, the model can be extended to include:

• multiple intersections (including simple models of traffic as
they travel between intersections),

• pedestrian push puttons,

• skipping a cycle if the queue is short in order to clear a
longer queue on another road (as long as fairness is
ensured).
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Control Model

We assume the only control action at any stage in the cycle is
how long to remain in that cycle stage. Thus, we model the
action as a continuous waiting time t on the interval
t ∈ [MinCycleTime,MaxCycleTime].
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Traffic Arrival Model

The traffic model updates the queue lengths at each stage as
the difference between an arrival model and a clearance model.

The proposed arrival model is Poisson, with the probability of k
cars arriving in the interval t given by:

Pr(k|t) =
(λ t

l )ke−λ
t
l

k!

where λ is the mean number of arrivals in the interval l .
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Traffic Clearance Model

The proposed clearance model for the queue whose light is
green is represented as the following piecewise linear function
of the action duration:
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Reward and Objective

The immediate reward is negative sum of the queue lengths:

r(s, ~q) =
∑

i

−qi

and the discounted long term reward that we seek to maximise,
is defined at time step t as:

Rt =
∞∑

k=0

γk rt+k+1

where 0 < γ < 1 is the discount rate.
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What you can do

Wish me luck!

Best wishes for your own projects.
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Jesse Hoey, Robert St-aubin, Alan Hu, and Craig Boutilier.
SPUDD: Stochastic Planning Using Decision Diagrams.
In Proceedings of the Fifteenth Conference on Uncertainty
in Artificial Intelligence, pages 279–288. Morgan
Kaufmann, 1999.

Lihong Li and Michael L. Littman.
Lazy approximation for solving continuous finite-horizon
MDPs.
In National Conference on Artificial Intelligence, 2005.

Richard S. Sutton and Andrew G. Barto.
Reinforcement Learning: An Introduction.
MIT Press, 1998.
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IRC Botnet
Peer-to-Peer Botnet

Bot

A bot is an application or system that performs tasks when
requested. For the purpose of this project, we only consider
malicious bots.
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Botnet

A botnet is a group of bots which run on different systems and
work together to achieve a malicious purpose for a botmaster.
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IRC Botnet

A botnet that uses a centralised form of control in this case
an IRC server. It connects to the server and performs actions
automatically as requested by the botmaster who sends
messages to the IRC channel the bots are a member of.
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Peer-to-Peer Botnet

A peer-to-peer Botnet is a collection of bots which unlike a
botnet do not have a centralised point of control, ,and act
both as a client and server in a similiar method to that of
peer-to-peer filesharing applications[1].
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LeurreCom.Org Honeypot Project

Consists of over 25 honeypots that are distributed.

In operation and collecting data since 2003.

Non-Disclosure Agreement

http://www.leurrecom.org
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Goals

To investigate new trends in the behaviour of peer-to-peer
botnets using the data from the honeypot project.

To analyse peer-to-peer bots.

The project will be a hybrid research/implementation project.
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Timetable

Week Dates Activities
1 21/7-27/7 Initial Meeting

Define Research to be undertake
Begin Review of Background Literature

Begin Initial Presentation
2-3 28/7-3/8 Literature Review

Data Exploration
Finalisation of Study Contracts

4 11/8-17/8 Initial Project Presentation
Continued Data Exploration

Continuation of Literature Review
5-7 18/8-7/9 Research

8-10 8/9-28/9 Research
Mid Semester Break 29/9-12/10 Research

Implementation
11 13/10-19/10 Evaluation of Results

12-13 20/10-2/11 Final Report Writeup
Final Presentation

Submission of Final Report
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Meaning of Important Concepts
 Structured Object Recognition :

To identify Objects in image and save them in such a 
manner that they can be later compared with other 
images to get the best match.

 Content Based Image Retrieval:

To Match image  with other images in Data Base  on 
basis of extracted features(content) to retrieve most 
relevant images from Data Base.



What Project is About
 Project Nature : Research  Oriented

 User Perspective of System : When a 
Query image is provided to  system it is 
able to retrieve most relevant images 
from image database  on basis of 
objects present in image.

 Goal: “To Achieve 50% to 70% 
Accuracy using the Method” .

 Alternatively if goal in not achieved 
then provide reasons why the proposed 
method failed and what  are the 
possible Alternatives by which system 
could show better results.
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Initial Design
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Feature Extraction Examples

Edge Detection Harr Transformation



Challenges
 Finding appropriate Features.

 Understanding and integrating Saliency detection in 
system to identify objects.

 Finding appropriate Representation of Objects and 
Features so that classification Algorithm can work 
efficiently.

 Integration of Training Algorithm to get appropriate 
Model.

 Integration of classification Algorithms like SVM.



Plan
As nature of Project is basically Research Oriented so 
Iterative Model will be followed through out the project .

Time Line Estimation and Mile Stones :

Week Date Milestone

1-3 21 July – 10 August Understand Domain and Requirements

4-6 11 August – 31 August Finalize the major part of Design

7-11 1 September – 5 October
Implement and Verify Design and make 

changes Accordingly

12-14 6 October – 26 October
Finalize  Documentation and prepare for 

presentation 
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What are the Key terms!
 Service Oriented Architecture- Design

    Systems for Optimizing Cost, Agility,Adaptability
    Leverage of legacy investments

 Services- Represent Business Tasks, have
   Reusable Functionality
   E.g: Credit Check, Hotel/Ticket Reservation, 
   Interest Calculation... 
                         

 Application- Software for users outside 
   Organization. E.g: Order Processing

 Legacy Code/Legacy Components



Schematic of an SOA System



SOA Project Types

 Service Migration
 Service Development
 Service Integration
 Application Development
 SOA Architecture Analysis
 SOA Infrastructure
 SOA Governance



Example of Artefacts for Service 
Integration 
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Example of 
Legacy Component X Service List



Why do we need Improvements?

1. Cumbersome to enter Data via
    Spreadsheets

2. Difficult to Understand & 
    Interpret Data

3. No Graphical Representation or
    Comparison between Data



What will be my task?
(the fun part!)

MAIN TASK: Create Software Tool using Java

 Sub Task-1: Create Artefacts (Tables and Lists) 
for Project Types and link them together

 Sub Task-2: Create Graphical Representations
 for comparing Artefacts

 Sub Task-3 (optional): Reading/Writing  data in 
different formats e.g-XML, CSV 
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Thank you for your time
Questions/Comments?




