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SELF-AWARE SYSTEMS AND XAl

Mia Baokn W8LatnTa TWV «AUTOYVWOLOKWY ZUCTNHATWVY
(SELF-AWARE SYSTEMS) €ivaw n mapaywyn €ENynCEwv tTwv
OLTTOTEAECLATWYV TOUG LKAVOTIOLWVTAC TOV XPRoTNn Touc. H ibotnta
OLUTH TAL CUVOEEL ME TNV TEXVOAOyia TNG

€€ ou Kat n tPoodnkn tou «XAl» otov titAo tn¢ optAiac pou.

AKOAOUOEL MPpWTO HLOL GUVTIOMN ELCOYWYN OTA EVPUTEPA IESLA TNG

OLTtO OTIOV OLVTAOUE HEOOSOUC KOl TEXVLKEC yLa TV UAOToinon
TWV CUCTNHATWYV OUTWV.
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Texvntn Nonpoouvn (TN)

O véec Texvoloyiecg tng Texvntng Nonpoouvnc (TN) Exouv
NPooPATWC KATAKAUOEL TOV SLEOVN TUTTO UE TTPOOTTTLKEC KOt
UTTOOXEOELC YLa 0OB 0P} OLKOVOMLKA OVATTTUEN TTOU OLVOMLEVETOL VOL
NPOKUYPEL Ao tnv evpeia epapuoyn Touc.

To ox€610 otnv mpo-avadepOeioa EkOeon tnc KuBEpvnonc twv
HMA tou 2016 amo tnv kowornpoaéio ToAAwWvV PopEWV TOVIIEL TNV
onpacia tng TN ko edkad tng XAl yia tnv avantuén twv HMNA.
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Oplopoc tnc TN

Oa Atav EMOUUNTO VoL ELYOLULE EVOL LKOVOTTOLNTLKO

AUGCTUXWC TETOLOV OPLOUO OEV EXW EVTOTLOEL AKOMN.

Ou oplopoi otnv 61e0vn BLBALoypadia maocyouv amno Eva
TOUAQXLOTOV EAQTTWHO EK TWV EENC:

TLOU Kol avtn d&v sivat
KOaAwC oplopévn adou akoun dev exel BpeOel OUTE TO MWC HETPAEL
o0 avOpwrnivoc eykEPaAog 0To ENIMESO VEVPWVWV.

Mpoteivw apa va Oewpnoouvpe tnv TN w¢
, OL OTtoioL Eival EUKOAOGTEPO VoL opLtaOouv
ME akpifela kot Aoylk GUVETELA aAAQ KOl XWPLC KUKALKOTNTA.
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MHXANIKH ZYNEIAHZH (MACHINE CONSCIOUSNESS)

Machine or Artificial Consciousness is a new subfield of Al. It
emerged recently but it has developed rapidly.

Machine Consciousness (MC) has at least two distinct goals:
A. Simulation of Human Consciousness mechanisms

B. Implementation of computer systems for tasks requiring MC
functions that are INSPIRED by Human Consciousness phenomena
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«Mnxoavikn | Texvntn Zuveibnon»
(Machine n Artificial Consciousness)

(Self-Aware Systems)

(Machine Consciousness).

Ta eLoaywyLlKkad otov 0po: « Mnxavikn 2uveldnon» Selxvouv OTL TTPOKELTALL
yLat VEO-eUPaVI{OLEVO OPO WC ATIOTIELPO LETADPAONC TOU OyYALKOU
opou: “Machine Consciousness”,

IOV €XEL EMKPATNOEL oTNV ayyAodwvn PiPAloypadla wC OXETIKOC

Evoc eVaAAAKTLKOC 0poC elval: «Texvntn 2uveidbnon»

wC¢ pnetadpaon tou ayyAkov opou:“Artificial Consciousness”
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NMPQTH AIEONHZ 2YNANTH2H ywa
Mnyxavikn Zuveidnon (Machine Consciousness)

Session 1. Consciousness Models

Session 2. Systems and Architectures
Session 3. Imagination and Phenomenology
Session 4. Phenomenology and Qualia

Session 5. Special Issues
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TPIA EIAH AEITOYPTIQN 2YNEIAHZH2

Tpla €ibn ocuvelbnonc avadepoOUEVa OTO:

self-awareness (emiyvwon eoutov)

deliberately controlled action (cuveldnta eAeyxopevVN
6paon)

metacognition (LETO-YVWOLAKEC AELTOUPYLEC)
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TA EIAH 2YNEIAHZH2 Q2 2YNAYA2MOI TQN NAPAMETPQN
EAYTOY (e tipec: Eavtoc n NepiBaAiov) KAI
XPONOY (pe tipec: Aopn 1 Apaon)

Aoun Apaon
Eautoc A i
MNeptBaiiov B

MpoocBetw to «/\» WC ocuveidbnon otatikol meptBaAilovtoc.
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Mepikoi KAador tn¢ Texvntng Nonpoouvng (1)
( ot oxeti{ouevol Ue to Jeua uou)

[1] Avayvwpion Zxnnatwv (Pattern Recognition)

Avtopatoc Zupnepaopoc (Automatic Reasoning)

BaBeia MaOnon (Deep Learning).

N o v s

‘Eunepa Zuotnuata (Expert Systems)
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Mepikoi KAador tn¢ Texvntinc Nonupoouvne (2)

(

8/5/2017

[12]
13]
14
15]

17
18]
19]

ot oxeti{ouevol ue to Feua pou)

EniAvuon NpoBAnpatwv (Problem Solving)
Eudueic MNpaktopec (Intelligent Agents)

Noywkoc Mpoypappotiopoc (Logic Programming)
Mnxavikn Mabnon (Machine Learning)

Texvnta Nevpwvika Aiktua (Artificial Neural Networks)
Texvntn Opaon (Artificial Vision)

YrioAoyiotiknl AvakaAvpn ( Computational Discovery)

Software Workshop 02-05-2017
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E¢aywyn NMAnpodopiwv (Information Extraction)

O kAadoc adopa otnv avantuén LeBOdwv enesepyaoiac KELLEVWV
IOV TIEPLYPAPOUV OXECELC LETAEL OVIOTNTWV.

H emeéepyacio autn KATAANYEL OTNV OITOTUTIWON TWV EE0LYOUEVWV
nAnpodoplwv o€ oxnUatikn popdn mouv ovopaletal template.

H E€aywyn NMAnpodoplwyv SeV TIPETIEL VOL CUYXEETOL LLE TNV
Avaktnon NMAnpodoplwv (Information Retrieval), n omola
QTTOOKOTIEL OTNV ETILAOYN EVOC UTTOOUVOAOU KELMEVWV ATIO EVal
HLEYAAUTEPO CUVOAO KELMEVWY, ouVNOwC e Ae€elc KAsLdLa.

2uvnBwc n Avaktnon NMAnpodoplwv ponyeitat tng E€aywync
[MAnpodoplLwv.
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E¢opuén Nvwoewv ano Keipeva (Text Mining)

H «E¢opuén Nvwoewv amo Keipeva» adopa otnv avamntuén
tn¢ Emeéepyaoiac kat Mnyaviknc Mabnonc amno kelpeva
riov eivatl popeic NMAnpodoplwv Kot NVwoewv.

H autopatn emeéepyaoio TETOLWV KELLEVWV EXEL WG OTOXO
TNV avtAnon N «g&opuén» (mining) kot aflomoinon
YVWOEWV OO auTa.

OLYVWOELC QUTEC eviote ouvdualovtal LLE TNV XPNOon
OUUTIEPOAOLOU WOTE VO TAPAYOVTAL KL OPPNTEC YVWOELC.
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Anavtnon Epwtnoswv (Question Answering)

‘ExeL 0TOYXO TNV ONULOUPYLA CUCTNUATWY TTOU AVAAUOUV
EPWTNOELC KOL TTOPOAYOUV QTIAVTNOELC LLE TIC OLLTOVUEVEC
rnAnpodoplec ano Baoelc Asdbopevwy, Kelpevwyv n
ElkOvwv.

Ta cuyxpova Zuotnuata Antavtnong Epwtnoswyv enteAovv
AELTOUPYLEC CUUTIEPOCHOU KOL EENYNOEWV .

H nopaywyn €€nynoewv eivol onuepa LeTwrkn dpaon
¢ TN w¢ Bepa tng «E€nynowuncg TN» N «Explainable A.l.»
TTOU ouVOEETaL pe TNV Mnyavikn Zuveildnon.
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Avtoyvwotloka Zuotnuata (SELF-AWARE SYSTEMS)

Ta cvotApata autd StoBETouV «Autoyvwoia» Kol LLETOEU
aAAwV rapayouv avadopeC Tou adopouV:

1. Tnv mopov oo KATAOTOON I TOV EKTEAOULEVO KOVOVA

2. Tnv Lotopla TOU 2UCTNMOTOC

3. Tnv €€nynon tnc Lotopilac TOU 2UCTNUOTOC

4. Tnv €€nynon twv AaBwv Tou 2ZUoTNMUOTOC
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AuTto-yvwoia (Self-awareness)

AUTO-yVWOoia EVOC OVTOC €lval N yvwaon yLa ToV EAUTO TOU
nov adopa tnv doun tou Kot tnv aAAnAAenibpaon Tou e
1o tepLBaAAov Tou mou duvartal va mepltAappavel yvwon
TWV HLEPWV TOU, TWV LOLOTNTWYV TOUC, TWV SOULKWYV Kot
QLLTLOLKWY OXECEWV HETOEV TOUC KOl TwV AELTOUPYLWV TOU.

H Autoyvwoia elval xpnotlpn otnv ekteAeon 6pACEWV OTIWC
Klvnon, eneéepyacio mAnpodopLwv Kal

[0t Eva AUTOUOTO N EVOL CUOTNUOL KAVOVWV OLVTLOTOLXEL
ANAWC 0€ yvwon TNC €EEALENC TWV KATAOTACEWV TOUC.
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ENNOIEZ 2XETIKEZ ME MHXANIKH 2YNEIAH2H

Meta-memory Meta-pvnun
Meta-cognition Meta-yvwaolakn Asttoupyla
Meta-knowledge Meta-yvwon
Meta-grammar MeTa-ypaLLULOTIKN
Meta-reasoning MeTta-oUANOYLOTIKN
Introspection Evbookomnon
Phenomenology Qawvopevoloyla

8/5/2017 Software Workshop 02-05-2017
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SELF-AWARE COMPUTING SYSTEMS (SACS)

They are systems inspired from self-aware biological
systems.

They exhibit properties analogous to their biological
counterparts.

They observe their operation and generate
Special case :

The explanations of a SACS may be used both for
debugging and boosting the confidence for it of its users.
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The Global Workspace Model of Awareness

Some propose (LIDA project) that the implementation of self-aware
systems may use a theory called the “Global Workspace (GW)
theory” developed by B. J. Baars in:

GW is a massively parallel society of specialized processors coupled
with a central information exchange (the workspace”).

These processors would normally operate semi autonomously,
outside of central awareness, but expectation violations might
cause their operations to rise above the threshold and attract the
“attention” of higher level control systems.
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EXPLAINABLE ARTIFICIAL INTELLIGENCE (XAl)

H avantuén tnc XAl £xeL npotabei w¢ omouvdaiog oTOXOC OE
OTPATNYIKEC MEAETEC UMNPEecLWV Twv HIMA onwc:

1.
arno to USA National Science and

Technology Council , , LE TNV CULETOXN) TTOAAWV
AAAwWV PpopEwWV Kat MPOowWOEeiTaL e MPOKUPREELS XPNUATOSOTNONG
onwg n €€N¢:
2. .

DARPA-BAA-16-53,

H DARPA ypepatodotel 13 epeuvnTIKEC OMAOEC
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ANOzZMNAZMA AINO TO ANQTEPQ No 1

The Al field is now in the beginning stages of a possible third wave,

which focuses on . The
goals of these approaches are to enhance learned models with an

, to operate with a high degree of
transparency, and to move beyond narrow Al to capabilities that
can generalize across broader task domains. If successful, engineers
could for classes
of real world phenomena, engage in natural communication with
people, learn and reason as they encounter new tasks and
situations, and solve problems by generalizing from past experience.
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ANMOz2MNAzZMA AINO TO ANQTEPQ No 2

The goal of XAl is ...explainable models that, when
combined with ,enable

users to understand and manage the emerging generation
of Al systemes.

New techniques employ machine learning to construct
systems that DARPA is interested to make

Hence XAl is focusing among other goals on the
development of
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USES OF SELF-AWARE SYSTEMS

Some tasks that a self-aware system may be useful for are:
Program Debugging using explanations of failures
Adaptive Information Extraction
Deductive Question Answering
Metacognitive Computer Aided Instruction
Artificial Vision based on image understanding by reasoning
Adaptive Control

Creative Solutions to problems

8/5/2017 Software Workshop 02-05-2017
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SELF-AWARENESS AND SOFTWARE SYNTHESIS

Programmers understand less and less their programs as their
complexity rises. This is if these programs control
critical infrastructure systems like air traffic control systems, power
stations, energy grids, airplanes and trains.

A engineering must be developed for the
implementation of computer systems that "know themselves" and
can give answers to the "what if" and "why" questions of their users

Software systems supporting debugging with user friendly
of their failures or anomalous behavior will be very

useful.
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IMPLEMENTED SYSTEMS [1] ANAMNHZH No 1

2017-1992 = tpiv 25 €1n

Tooa mepaoayv oo Tote mou to 1992 édnuocisvoa tnv
gpyaoio ylo UAOTIOLNUEVO CUOTNLLA EENYNOCEWV:

“ARISTA: Knowledge Engineering with Scientific Texts”
2to: Information and Software Technology, Vol 34, No 9,

September
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IMPLEMENTED SYSTEMS [1] ANAMNHZH No 2

From the Abstract of my 1992 paper:

“...The experiments demonstrate the feasibility of deductive
question answering and directly
from texts involving mainly causal reasoning. lllustrative
examples of the operation of a prototype based on the
ARISTA method and implemented in Prolog are presented.”
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Example text fragment adapted from: la Riviere (1989),
“Threats to the world's water” Sci. Amer., September.

[1]Fresh water represents less than 0.01 per cent of the earth's water.

[2]This fresh water is replenished by the precipitation of vapour from
the atmosphere.

[3]Fresh water runs off and becomes laden with waste.

[4]When the capacity of the area is exceeded, waste substances
accumulate in the oceans.

[5]Waste substance accumulation in the oceans harms aquatic life.

[6]Fresh water replenishment causes freshwater run off.

[7]Fresh water laden with waste causes capacity of the area to be
exceeded.
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TWO ANSWERS FROM THE TEXT WITH EXPLANATIONS

precipitation of vapour causes run_off of freshwater

precipitation of vapour replenishment of freshwater and
replenishment of freshwater runoff of freshwater
precipitation of vapour waste pollution of freshwater
precipitation of vapour run_off of freshwater and

run_off of freshwater waste pollution of freshwater
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APIZTOTEAHZ KAI MPOYMNAPXOYZA INQ:H

O AploToTtEANC ToViEL TNV avaykn MPOoUTAaPXouoaC YVWONG
OTIWC AEyeL ota « AVaAuTIKA YoTepay, Ta omola apxi{ouv UE
tnv mpotoon: «lMaca 6ldbaokaAia kol maco padnolc
SLaVOoNTLKN €K TPOUTIOPYOUGCNC YIVETOL YVWOEWCY.

O Donald Michie amo to 1986 unootnpilel OTL av OTNV
apxn tnc oekaetiac tov 1960 sixav vuloBetnBel auteg ol
Bcoelc Tou AplototeAn, TOTE N ateAecdopn EpEuva yLoL TNV
ebpaiwon tnc Texvntnc NonuoouUvng OMOKAELOTIKA O€
VEVIKEUMEVOUC AOYLKOUC HNXOVIOHOUC MTIOPEL va  ELXE
eykataAeldpOel vwpitepa pe To KEPOOC pLac SeKaeTLOC.
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Knowledge Representation [1]

The ability to represent knowledge is necessary for the
implementation of self-aware systems.

Self-aware systems may also need to represent knowledge

Aspects of self-awareness that require such representations
include:

problem diagnosis
decision explanation

exploration of new domains
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Knowledge Representation [2]

More technically,

the sorts of knowledge representation required to support
self-awareness include:

The representation of knowledge as modal operators
the representation of self and other agents

the representation of sensing and observing

the representation of memory operations such as
forgetting, recalling, and recognition
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IMPLEMENTED SYSTEMS [2]

The KRAKEN system, developed by Cycorp, is a knowledge
acquisition front end to the Cyc knowledge base

The acquisition proceeds by the system asking the user questions.

KRAKEN keeps a record of user utterances, their interpretations, the
information presented by the system to the user, etc.

It keeps a formal representation of the entire interaction that can

be reasoned with. These facilities serve as the basis for structuring
interactions with the user.
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IMPLEMENTED SYSTEMS [3]

Some systems were developed at the University of Maryland based
on the Meta-Cognitive Loop idea that
has three main steps:

(1) monitors events, to note possible anomalies (deviations from
expectations)

(2) assesses the type and possible strategies for dealing with any
(I ENES

(3) guides one or more strategies into place while continuing to
monitor looping back to step (1) for new anomalies that may arise
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Meta-ocuAAoyLoTikn e€nynon
(Meta-syllogistic explanation)

H LLETO-OUAANOYLOTLKN €€NyNON omouteltal o€ EePAPUOVEC
OTIWC:

Anavtnon Epwtnosewv pe YmoAoylotn

AtdaokaAlo pe uTtoAoyLlotn

Mnyowvikn AvokaAun

H edpappoyn touv cuotnuoatoc AMYNTAZ (Kovtoc kait
Appaoc 2007) tou SLaBETEL TNV LKAVOTNTA TNC LETA-
oUAAOYLOTIKNC emteénynonc adopoloe ta «A Kot By.
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8/5/2017

SELF-AWARE SYSTEM STRUCTURE

Action
Selection

Perception

Reasoning

Software Workshop 02-05-2017

Control
Meta-Level

Monitoring

Metareasoning
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2uothpa Meplopou pe tnv xpon Meta-eppnveutn €ixe tnv
avwtEpw dopn (l. Kovrog ko IN.MNamakwvotavtivou 1982)

Action

Selection Control

Ground

Meta-Level
Level

Perception Monitoring

Reasoning Metareasomng

2ZUAAoyiocuoi MeTtaocuAAoyiouoi

= Y1roAoyiopnog Ekppaong
(Expression Evaluation)
= Mepioudg Ekppaong
(Expression Parsing)
Meta-Level = Meta-Eppnveia INpappaTikng EK@paceswyv
(Meta-Interpretation of Expression Grammaur)

8/5/2017 Software Workshop 02-05-2017
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IMPLEMENTED SYSTEMS [4]
AMYNTAS SYSTEM

The question answering system AMYNTAS was implemented in
Prolog and consists of six interconnected modules that their
implementation totals 50 pages of Prolog code as follows:

guestion processing
text pre-processing
ontology extraction
shallow parsing

guestion answering

metagnostic processing
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INTERCONNECTION OF THE AMYNTAS MODULES

ANSWERS

I

QUESTIONS —> question question ontology
processing answering extraction

metagnostic shallow text pre-
processing parsing processing

1 T

rejected
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Meta-cuAAoylotikn €€nynon
otnv EukAeidera Ml’ewpetpia

b

a Kal ¢ elval ta \ , , ,
b elvoll To avw onuELo

KEVTIPO TWV lowV , »\
, TOMAC TWV KUKAWV
KUKAwV c1 kal c2 HAS

QUESTIONS

o

why is side ac equal to side ab?”

o

why is side bc equal to side ca?”

o

why is side ac equal to side bc?”

John Kontos copyright 2009



Meta-ocuAAoyLoTikn €€nynon
otnv Moplakn BloAoyia (1)
OL TpOTACELC ELOOOOUV Elval:
<1>: <the p53 protein regulates the mdm2 gene>

<2>: <the mdm?2 oncogene can inhibit p53 mediated by
transactivation >

H nopayopevn EXEL WC €€NC:
Your questionis :<Whatis influenced by p53 ?>
And the answer is : <p53 is influenced by p53>
There is a of p53

KoL akoAouBet .....

8/5/2017 Software Workshop 02-05-2017
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Meta-cuAAoylotikn e€nynon
otnv Moptakn BlroAoyia (2)

| succeeded answering this question using <strategyl7>
For which the strategy parameters take the values :

<nosynonymes>, <left>, <right>, <noinversion>,<causality>,
<nopk>

which means that | am testing for causality using

no synonyms, no inversion and no prerequisite knowledge.
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Meta-ocuAAoyLoTikn €nynon
otnv Moplakn BloAoyia (3)

| searched the input for the entity <p53>.
in the chunk <the p53 protein> of the sentence <1>.

Since its first token is not an entity, | tested the rest of the
tokens.

Repeating the search | found that the entity <p53> is one of
the tokens of the chunk <the p53 protein>

which is the chunk to the left of the verb of sentence <1>.
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Meta-ocuAAoyLoTikn €nynon
othv Mopuakr BlroAoyia (4)

The chunk to the right of the verb of sentence <1>
is the chunk <the mdm?2 gene >

and since its first token is not an entity,

| tested the rest of the tokens.

Repeating the search the entity <mdm2> is one of the tokens
of the chunk <the mdm2 gene >

which is the chunk to the right of the verb of the sentence <1>.

| found that the entity <p53> is included in the sentence
<1>:<the p53 protein regulates the mdm2 gene >

8/5/2017 Software Workshop 02-05-2017
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Meta-ocuAAoyLoTikn €nynon
otnv Mopulakn BloAoyia (5)

| searched then for occurrence of the entity <mdm2> as follows:

| searched the input for the entity <mdm?2>

in the chunk <the p53 protein> of sentence <1>.

Since its first token is not an entity, | tested the rest of the tokens.
Repeating the search | found that the entity <mdm?2> is not a token
of the chunk <the p53 protein> of the sentence and for this reason

| will test the chunk <the mdm2 oncogene can>

of sentence <2>.
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Meta-ocuAAoyLoTikn €nynon
otnv Moplakn BloAoyia (6)

Since its first token is not an entity, | tested the rest of the tokens.
Repeating the search | found that the entity <mdm2>

is one of the tokens of the chunk <the mdm2 oncogene can>
which is the chunk to the left of the verb of sentence <2>.

| found that the chunk to the right of the verb of the sentence <2>
is the chunk <p53 mediated by transactivation >

and <p53> is the first token of the chunk
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Meta-ocuAAoyLoTikn €nynon
otnv Moplakn BloAoyia (7)

the entity <p53> is one of the tokens of the chunk

<p53 mediated by transactivation >

which is the chunk to the right of the verb of sentence <2>.

Therefore answering the question
<What is influenced by p53 ?>

8/5/2017 Software Workshop 02-05-2017
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Meta-ocuAAoyLoTikn €nynon
otnv Mopulakn BloAoyia (8)

| found that from the following sentences:
<1>:<the p53 protein regulates the mdm2 gene >

<2>:<the mdm2 oncogene can inhibit p53 mediated by
transactivation >

it follows that <p53> is influenced by <p53>

there is a process loop of p53.

8/5/2017 Software Workshop 02-05-2017
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IMPLEMENTED SYSTEMS [5]
SELF-AWARE 3D PRINTER [1]

A self-aware 3D printer is to be marketed in 2017.

The system is based on many sensors and closed-loop feedback
control. This technology has the potential to revolutionize the field.

Every possible aspect of the printer will be controlled by a closed-

loop, so that it can solve problems on the fly without user
Intervention.

It will have over two-dozen sensors in total in an electronics control
system, closing the loop for many functions.

Full sensor feedback is added for temperature, voltage, current,
position, speed, and bed leveling-diagnosis at five different places.
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IMPLEMENTED SYSTEMS [5]
SELF-AWARE 3D PRINTER [2]

A limitation of older 3D printers that use more powerful motors
that must be slowed down is a practical printing speed limit of 60
mm/s to achieve quality on typical models, and prints can still fail.

The new printer on the other hand uses lighter motors that are
adequate for the job. Because of the full sensor feedback on all the

motion axes, it does not have to use one cautious speed limit for all
prints.

Instead of slowing down cautiously, the new printer can push the
limits of motor technology and be optimized for maximum speeds
per-print and saving costs. Non-printing speeds of 150 mm/s and
print speeds of 80 mm/s have already been achieved.

8/5/2017 Software Workshop 02-05-2017 49



IMPLEMENTED SYSTEMS [5]
SELF-AWARE 3D PRINTER [3]

A new easy-mode for the software is being developed called
tutorial mode. This version of the software allows the user to learn
each feature of the system by adding only one feature in at a time.

The system will guide the user through every step of setting up the
printer the first time, as it can detect if the printer is plugged in,
powered, if the filament is installed, etc.

All essential features of the software are planned to be available by
2017.
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IMPLEMENTED SYSTEMS [6]
SELF-AWARE DRONES

Drones exist that are aware of their relation to their
surroundings and through this capability the biggest
problem of is faced.

If a person walks towards the spinning blades of a drone
the drone will back out of the way.

If there is a tree, a building or a utility line in the way, the
drone will avoid it.

It is expected that these systems will work with existing
drone platforms.
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IMPLEMENTED SYSTEMS [7] SELF-AWARE )| TRACTORS

It can autonomously and
can be monitored and controlled by a pc. The farmer can give
instructions to move around the farm. It has a camera feed with
four real-time views - two in the front and two from the rear. It also
has a screen that shows its progress. An extra screen may indicate
elements like

It has an interface for monitoring its
operations. . Using radar, lidar and
video cameras,

until the operator, assigns a new path. It will stop if
GPS signal or position data is lost, or if the manual stop button is
pushed. Tasks can be modified via interface or weather warnings.
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FUTURE SYSTEMS [1]
SELF-AWARE SYSTEMS FOR SPACECRAFTS

Spacecrafts have to react appropriately to the partially unknown
environment in time-critical situations and human interaction is
often impossible due to large signal propagation delays
exemplified by CASSINI-HUYGENS and ROSETTA .

Solution strategies for autonomy in space based on the
capabilities of self-awareness to improve autonomy in future
space missions are outlined in:

S. Kounev et al. (eds.), Self-Aware Computing Systems, Springer
International Publishing AG 2017, p687, as follows:
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THE CASSINI-HUYGENS MISSION
to the Saturnian Moon Titan

NASA’s VOYAGER 2 approached in 1980 Titan but the
instruments could not penetrate its dense atmosphere.
and justified a

return for more investigations.

In a contributed the CASSIN| spacecraft

for remote sensing of the Saturnian system and
contributed the HUYGENS probe to descend to the surface

of Titan.

The CASSINI-HUYGENS mission launched on October 6,
1997 arrived at Saturn in June 2004 .
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The HUYGENS entry and descent scenario for
exploration of Titan’s atmosphere and surface
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The HUYGENS Landing on Titan

On January 14, 2005, HUYGENS on
Titan in a dry riverbed with a deviation of less than 5mins
from the location planned.

Very impressive images and material composition data
were acquired and transferred to Earth.

The HUYGENS mission followed a scenario and using hard
wiring of solution strategies.

would be desirable for future missions.
This could be achieved
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ROSETTA—Accompanying and Landing on a Comet [1]

The ESA-mission aimed at a comet exploration.

In 2014, a rendezvous manoeuvre injected the spacecraft
into orbit around comet 67P/Churyumov-Gerasimenko,
which enabled long-term observation during the evolution
of the comets tail during perihel passage on 13-8-2015.

On November 12, 2014, the was
deployed to the surface but all devices attaching it to the

surface failed.
It settled after bouncing 3 times in a rift.
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ROSETTA—Accompanying and Landing on a Comet [2]

Due to the lack of anchoring, drilling could not be applied.
This challenge of an uncertain environment is of interest.

The distance of the comet to Earth was

, .e. with a latency of 28 min that commands arrive at
the earliest 56 mins after the measurements occurred.

(Earth to Sun: nearly with 8,33 min latency)

For almost 1 hour, all situations in this very uncertain work
environment had to be handled autonomously by the on-
board system before any data from Earth could arrive.
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ROSETTA—Accompanying and Landing on a Comet [3]

The core problem was coordination of the drilling device,
the flight attitude system and the anchoring system.

Simulation provided some results but more flexible
reactions would be desirable. PHILAE was fixed but
modelling and assessment of this unforeseen situation
were not possible.

Self-aware computing methodology may better cope with
activities under such unforeseen situations.
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CONCLUSIONS FOR SPACECRAFTS

Self-aware computing mechanisms for spacecrafts might

be built into their design for autonomous reaction and
control such as:

Accident and fault management

Collision avoidance

Minimum fuel consumption at detour manoeuvers

De-orbiting at the end of mission lifetime
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FUTURE SYSTEMS [2]
Advanced Autonomous Waterborne Applications
Project (AAWA)

has been supported by the Finnish
Funding Agency for Technology and Innovation with many
organizations and companies participating.

An already completed EU $4.8 million project was called MUNIN
(Maritime Unmanned Navigation through Intelligence in Networks)

The AAWA project with a budget of 6.5 MEUR supports the
development of remote controlled and
and it will enable proof of concept demonstration.

We may see a remote controlled ship in commercial use by the end
of the decade and
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Autonomous Ship Technology Symposium 2017

The Autonomous Ship Technology Symposium to be held at

It will bring together ship designers, fleet owners, naval
architects, classification societies, equipment
manufacturers and maritime research organisations.

They will discuss and debate the technological, regulatory
and legal developments necessary to make
a reality.
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MpoPAcniopeva OdpeAn Nna tnv latpkn

H MAnpodoptkn SIKOLWVETAL UE TIC EPOAPLOYEC TNC oTNV laTpLkn.

Eldka yLa Tt npoBAEnovtal EPAPLOYEC
OTIWC OTOUC €ENC TOUELC:

MNopaywyn €ENYNCEwWV AMAVINCEWYV OO cuoTthuata avalntnong
LOTPLKWYV YVWOEWV yLa ekmaidevon kot dStayvwon

Nopaywyn €ENYNOCEWV CUCYXETLONG LOTPLKWY YVWOEWV E
OLOYVWOTLKEC ELKOVEC

Huwavtopatn avakaAvPpn ¢opuakwy
Xelpoupylkn Poumotikn
BLo-vavo-poumnotika ¢pappoka
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Emwonpavoeic yia tig MPOTAZEIZ
otnv peAetn McKinsey [1]

O 2EB napnyyelAAe otnv etatpeia McKinsey & Co pia peAetn yla
TOV KaBoPLoO EVOC VEOU MPOTUTIOU OVATTTUENC KAL OTPOTNYLKNAC YL
v EAAada pe titho: «H EAAada 10 Xpovia petar». (Me ekboBeloa
rneplAnyn tov ZemtepPBplo touv 2011)

H peAetn McKinsey kataAnyel os yLloL TNV €otiocn TnNg
avamntuénc tnc EANadoc og texVoAoyLKOUC TOLELC
TMOAAEC SuvaTtotnTeC Twv EAANVWVY yLa T.X. yLa

AIAZTHMIKH texvoloyia tou tnv dtakovouv 6ekadec EAANVIKEC
eTaLplec exovtac avaldafel ko epyoAaflec amo 1o EEWTEPLKO.
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Emwonpavoeic yia tig MPOTAZEIZ
otnv peAetn McKinsey [2]

H peAetn McKinsey mepLEXEL MPOTAOELG TTOALTIKNG YLl TEXVOAOYLEC
TIOU OITOKAAOUVTOL EKEL «AVOLOUOLLEVOL OLOTEPECY.

O KATAAOYOC OUWC TWV TIPOTACEWV AUTWV £Vl EAMTTINC yLatl O&v
e€avtAel TIc duvatotnteg tou EAANVIKOU E€MLOTNUOVIKOU Kol
TEXVOAOYLKOU SUVOULKOU TOU ECWTEPLKOU KOl TOU EEWTEPLKOU.

2 UYKEKPLUEVAL QIO TLC TIPOTAOELC TOUC E€KTOC TWV AAAWV

KOlL OL yLOL TLC OoTtoleC TtoAAOL

EAANveC SltaBeTouy TEYVOoyVWwola oTnV omola pUmopel va otnpxOetl
LEPLKWC Mot VEA EAANVLIKN avartuélakn TToALTIKN.
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AIKE2Z MOY NPOTAZEI2

Mpoteivw
1. Na dnpovpynOei EAAnVikO

2. Na cuvdpapouvpe olot, KuBEpvnon, EmevOUTEC,
TEXVOAOQYOL Kol TTOALTIKOL POPELG WOTE VAL EVOOKLUNCOUV
Ol KOTWTEPW TOMELC OTOUC OIToiouc HpaoTnPLOTMOLELTAL
touvAaxiotov pta EAAHNIKH staupia n dnpoocioc popeac
KoL VoL TTEPLOPLOOEL £TOL KOl TO PEVOL LETAVOLOTEVGCNC
nPocovtoUXwVv EAARVWV mPo¢ To eEWTEPLKO.
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Mpotewvopevol Topeic 1

[1]
[2]
[3]
[4]
[5]
[6]

8/5/2017

Noyiopko E€¢aywync MAnpodopiog
Noyilopuko Evdpuvwv latpikwv Edappoywv
Eudun Zuotnpota Mewpyiog AkpLBeiog
Noylopuko Avtopotiopov MAoiwv
Noylopiko Kwvntng TnAedpwviog

Noylopiko Apuviikwv Epappoywv

Software Workshop 02-05-2017

67



Mpotewvopevol Topeic 2

[7] Buliopnxowvikn Popmotikn

[8] Autovopa NMAwtd Zkadn

[9] Autovopa YroBpuxia Zkadn
[10] Autovopa Agpookadn

[11] Autopatot Zevayot Mouceiwv

[12] Evudun cvotinpota Toupltopou.
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A NEPIZZOTEPA
MEPI TEXNHTHZ NOHMOZYNHZ (TN)

Neplroocotepa yia Oepata TN tov akpoBiywc aveédpepa
napovotalovial ota

1. «Artificial Intelligence Professor John Kontos needles Poly
Kasda’s Conscious Eye»,2015.

2. «Texyvntn Nonuoouvn kat EAAnvikec Eqpapuoyec»,2017.
Apdotepa amno TG

Kol o€ epyaoiec HOU IOV OPLOUEVEC ELVAL AVNPTNUEVEC TT.X. OTA
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2ac Euyaplotw
via tnv lNpoooyn oac!
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