Introduction to Informatics
Lecture 8: Modeling the World (part 11)
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Readings until now

m q ? cture notes

5'

§’ted online @
http //informatics.indiana.edu/rocha/i101

w /he Nature of Information
a Jechnology
« Modeling the World

= @ /nfoport and web

= From course package

= Von Baeyer, H.C. [2004]. /nformation.: The New
Language of Science. Harvard Unlverslty Press.

= Chapters 1, 4 (pages 1-12)

= From Andy Clark’s book "Natura/—Bam Cyborgs"
= Chapters 2 and 6 (pages 19 = 687). ' --




Assignment Situation

E - .. = Llabs

s Past
B = Lab 1: Blogs
i = Closed (Friday, January 19): Grades Posted
Bl oo g = Lab 2: Basic HTML

i = Closed (Wednesday, January 31): Grades Posted
: Lab 3: Advanced HTML: Cascading Style Sheets
= Closed (Due Friday, February 2)
» Lab 4: More HTML and CSS
= Due Friday, February 9

m Next: Lab 5

» Introduction to Operating Systems: Unix
= Due Friday, February 16

= Assignments

s Individual

= First installment
= Due: February 9

= Group Project

= First installment @i -
= Presented: February 20, Due: March 9th
= Midterm Exam % :

= March 1st (Thursday)




Exam Schedule
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= Midterm
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Regular Class time

s Final Exam

7:15-9:15 p.m.
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Individual assignment

Individual Project

= 1St installment
= Presented: February 1st
P Due: February 9t
s« 2" Installment
= Presented: February 13t

= Due: March: 2n¢
= 3 [nstallment
» Presented: March 8th
= Due: March 30th
= 4t |nstallment
= Presented: April 5t
s Due: April 20th

The Black Box
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L The Modeling Relation
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The process of modeling
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Implement
P Formulate
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Fund of Krréwledge

- “Mathematics

: -Physics

" -Numerical Methods
. -etc,etc, etc. 3




What 1s a model?

" = The term modelis used for any
- complete and consistent set of
verbal arguments, mathematical

-

o eguatlons or computational rules

; i ;WT'IICh are thought to correspond
| to some observable entity in the
World

= Often known as its prototype.

= Understanding of the world in
scientific terms Is to build a model,
to reduce apparent complexity to a
set of simpler rules.
= These rules constitute a theont . ..

= “Only theory can tell us whatto . * °
measure and how to interpret” = Albert
Einstein. | _




Fibonaccli Numbers! b

= Our First Model

' « Initial State: B
« B->A

= A->BA

-
- ;;1 ;: tj 3 : r‘;ﬁ ;, A=2 T [ ]
': . i g'x‘v ? .!"" Y -

- BAABA
- ABABAABA
: BAABAABABAABA
= N=7 : ABABAABABAABAABABAABA
» The length of the string is the Fibonacci Sequence
= 1123581321 345589...
= Fibonacci numbers in Nature
= http://ccins.camosun.bc. Ca/~|br|ttQJTLtLbsI1de/|bflbsllde htm

= Romanesco:
http://alt.venus.co. uk/weed/fractals/romanesco htm
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L-Systems

= Mathematical formalism
proposed by the biologist
Aristid Lindenmayer.in 1968 to
study biological development.

F) = applications in computer graphics

= Grammar for rewriting . Symbols

Parallel recursion
Access to computers
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Branching L-Systems
[+F]

= Add branching den. £

“.wsymbols [ ]
. | o Simple example
- Gen. 2 / /

« F=F[+F]F

http://www.info.univ-angers. fr/oub/qh/wtrme/lsvsa/lsa htmI

= Angle 45 /
s Axiom F Gen. 3
/’/

Gen. 8




& L-system with 2 cell types
b . AXIom
s B
= Cell Types 27 N\ 7
t g E & 4
" " a Rules pVASE S

= B> F[-B]+B| | ® \ ¢ g

m F > FF

Depth Resulting String
0 B

1 F[-B]+B
2 7 - | EF[-F[-B]+Bljr F[-B]+B
3 FFFF[-FF[- F[-B]+B]+ FF[-B]+B]+ F[- F[-B]+B]+ F[-B]+B




&.What about our plant?

" = An Accurate Model
= Requires

6 ﬁ.z,"Thef';Fibonacci Model is similar  _

n d

VA I
. a é aahb
n Sneezewort

-2 -2 -2 -2 -2 -2 -2 -2 -2 -2 2 -2 -3
(K] A 5 ) A\S A\ BVLARVaZil

Vs N h

d Q

o
A

ranches






Tracking Consum

Re cords stored as vectors
_. = CD Purchases
b mﬂn-'ﬂ; . [BT Pi Soundtrack, Common,

tnc;6 4 Hero, Carl Craig, LCD
PIfES

-#.

ndsystem, Fujiya & Miyagqi, ...]
= Pages you read

» [Information, Library of Babel, Blogs,

Technology, Cyborgs, Turntablism,

TB303, .....]
= Vector is a representation of
consumer

er Data

4
BT

Angle: Coriﬂsumer Similarity

Common

= Grouping consumers according to
similarity is a model of users

= Clustering

[BT, Common, Electric 6, 4 hero,...]
Buyer 111.1,0 0,0, ]
ByyerZ[l 0,0,00 1

= Used for all sorts of models!




i

Graphic of scientifi ’i o
journal similarities a ‘i :

Los Alamos

Red Nodes show a
user subset

We can define

models of typical AL ]
users and classes of o S

users
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ants Probabilistic cleaning

= Very simple rules for colony clean up

= Pick dead ant. if a dead ant is found pick it up (with
probability inversely proportional to the quantity of dead

ants in vicinity) and wander.
» Drop dead ant

Real and Simulated Ants Clustering

Real anis Messer sanctabulld  Simulaied ants build olusters
alusters starting fram randamly — sfarng fram randemly laeate:d

lpoated oorpses itramﬁ ;
Figure by Marco Dorigo in Real apis

inspire ant algorithms « T -



ant-inspired robots
Clustering by collective robots

= Move: with no sensor activated move in straight line

= Obstacle avoidance: if obstacle is found, turn with a random
angle to avoid it and move.

? E P Pick up and drop: Robots can pick up a number of objects (up to
by 3)
» If shovel contains 3 or more objects, sensor is activated and objects are
dropped. Robot backs up, chooses and angle and moves.

= Results in clustering

= The probability of dropping items increases with quantity of items in
vicinity

Figure from R Beckers, OE HoIIand, and
JL Deneubourg [1994]. “From local
actions to global tasks: Stigmergy

faﬁd coflective robotics”. In Atrtificial
Llfe l‘v







Next Class!

ST W . Topics

mm_ﬁ » Data Representation
?%rﬁeadmgs for Next week

-7 ¥ 7 " a Lecture notes Posted online @

http://informatics.indiana.edu/rocha/i101
« Modeling the World

s @ /nfoport
= From course package

= From Irv Englander’s book “ 7he Architecture of Computer
Haraware and Systems Software"

= Chapter 3: Data Formats (pp. 70-86)
= Lab5 s
= Introduction to Operating Systems: Unix






