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Abstract of Bachelor’s Thesis

ACAS: Ambiguity-based Context Analysis System

Sensor network technology has seen rapid progress with the advance of ubiquitous
computing. Cheap and smaller senor nodes are available on an annual basis, and we
could easily construct a sensor network, in which sensor nodes would sense environ-
mental information without human input. These systems would highly improvise our
quality from life from an environmental perspective, and greatly cut down the distance
between reality and virtual reality.

On the other hand, raw data from sensor network such as temperature data or il-
lumination data are difficult to use. For that reason data analysis from raw data and
extract advanced information from data is highly required. We define significant infor-
mation taken out of the sensor data as context, and extract higher order of low level
data as context analysis. Context analysis simplify extract necessary information from
enormous amount of sensor data. Also context analysis can analyze from combination
of different type sensors or application.

In this thesis, we evaluate problems of former context evaluation methods from a
flexibility and reusability point of view, and introduce a context evaluation technique,
ACAS to solve the problem mentioned above. ACAS uses a software architecture called
Fuzzy Logic. Bringing a fuzzy evaluation technique into research would able former
context evaluation adapt to difficult sensing environment under today’ s research field.
In this thesis, we implemented a prototype and compared it with the former rule-base
method. As a result, we proved a more flexible and reusable context filtering method
by using our ACAS method.

Keyword :

0 Ubiquitous Computing, Sensor Network, Context Analysis, Context-aware

O Rule-base, Ambiguity, Fuzzy Logic

Shunsuke Fujimoto

Faculty of Environment and Information Studies
Keio University
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xbridge id integer temperature integer
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seq integer timestamp | timestamp
field strength | integer payload —

U s2.000000b000a0d

id xbridge id | upart id | sensor id | seq | field strength | OO O OO

82657657 2 308 328154 6 0
82657305 2 308 328154 | 58 0
82657364 2 308 328154 | 60 0
voltage | temperature | movement | light timestamp

2.8 28 0| 244 | 2007-08-10 00:02:40

2.8 28 34 | 244 | 2007-08-10 00:00:20

2.8 28 58 | 244 | 2007-08-10 00:00:44
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1
05 -
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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if now-move is small then crowd is small.

if min-move 1s small then crowd is small.

if min-move is many then crowd is many.

if min-move is many and now-move is many then crowd is many.
if min-move s many and now-move is small then crowd is soso.

if min-move 1s small and now-move is small then crowd is small.
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O If temperature is small then CONTEXT 1 1s XXX.
O If movement is aberage and light is big then CONTEXT 21s YYY.

gbogobobbobobooboobuoobooboobobbobooboobon
gbbogbogbbbooogboobbuoobbooboobboboobn 8.5
gobbobooogbbodad

O s5.6: 000ggpoobuoooobon

oO00oooodoD |odoooodg oooooo
oo temperature small / average / big
o0 movement small / average / big
oo light small / average / big
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U058 00000bbobuooobobogn

iof projector is ON then meeting is on.

if projector is OFF then meeting is off.

if desk is vibrate then meeting is on.

if desk is not vibrate then meeting is off.

if chair is vibrate then meeting is on.

iof chair is not vibrate then meeting is off.

if room-light is bright then meeting is on.

if room-light is not bright then meeting is off.

if wall is bright then meeting is on.

if wall is not bright then meeting is off.
o J
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FuzzyEnginO OO GO OO0

gboboboooboobobibobUl FuzzyEngm 0O OO000O00O0O0OO0OO
gobbbuooobobboooobobobod

AL

* FuzzyEngin OO OO0OO

[ooooj
O00O0000000D0000CD0O0O00 (service) JOOOOOOO (food) OO
oo0o0oOoOoboOobooOoobDooboOoOoDooob20O)DOoOooboOO

* ¥ X X *

*/

: public class FuzzyEngine {

: [ public static void main(String[] args) {
: g0/ 0000000000

: 00O double result = 0.0;

: 00// service U0 OODDO0OOOODODOODOOODODOO

: 00O LinguisticVariable service = new LinguisticVariable("service");
: 00O service.add("poor", 0, 0, 2, 5);

: 00 service.add("soso", 2, 4, 6, 8);

: 00O service.add("good", 5, 8, 10, 10);

:00// foodd0 0000000 OOOOOOODOOOOOO

: U0 LinguisticVariable food = new LinguisticVariable("food");
: 00 food.add("not delicious", 0, 5, 5, 10);

: 00O food.add("soso", 5, 10, 10, 15);

: 00 food.add("delicious", 10, 15, 15, 20);

: 00// tip000000O0OCOO0DOODOOODOOODO

: 00O LinguisticVariable tip = new LinguisticVariable("tip");
: 00 tip.add("small", 0, 5, 5, 10);

: 00O tip.add("average", 5, 10, 10, 15);

: OO tip.add("big", 10, 15, 15, 20);
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33:
34:
35:
36:
37:
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67:
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69:
70:
T1:
72:
73:
T4:
75:

U0 // FuzzyEngine 0 0[O
U0 FuzzyEngine fuzzyEngine = new FuzzyEngine();

00// FuzzyEngine 0O OO OOOODO
00 fuzzyEngine.register(service);
00O fuzzyEngine.register(food);
00 fuzzyEngine.register(tip);

00 try {

OO0 // servicel foodOODOOODODO
U0 0O service.setInputValue(3);
000 food.setInputValue(3);

oobo// 0Do00boooobooboooobobogoon
U0 0O fuzzyEngine.evaluateRule

D000 ("if service is poor and food is not delicious then tip is small");
U U0 fuzzyEngine.evaluateRule

OO0O00d ("if service is poor and food is delicious then tip is average");
U 00 fuzzyEngine.evaluateRule

0000 ("if service is soso and food is not delicious then tip is small");
U 00 fuzzyEngine.evaluateRule

U000 ("if service is soso and food is soso then tip is average");
U0 0 fuzzyEngine.evaluateRule

U000 ("if service is soso and food is delicious then tip is big");
U0 0O fuzzyEngine.evaluateRule

D000 ("if service is good and food is not delicious then tip is small");
U 00 fuzzyEngine.evaluateRule

0000 ("if service is good and food is soso then tip is average");
U000 fuzzyEngine.evaluateRule

U000 ("if service is good and food is delicious then tip is big");

goo// 000000000 0o0obOoooooon

gooO// 0000000000 0DO000000DOO0O0bOO0ODOO0n
obogd// result0gob2000000000

000 result = tip.defuzzify();

003} catch (Exception e) {

000 e.printStackTrace();

ooz

U0 System.out.println("result = " + result);
O3

}

[EOF]
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