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The Virtual Mare

The Mgre region

Research

Real data )
estimates

Model learning

The goal
1. Simulation and visualization and 3D maps as a research tool
2. Adaptive modells for simulering og visualisering
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The Alesund city e




Simple roads and houses
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The Virtual Alesund

Nice houses in the city
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The Virtual Alesund region ) HocsKoLEN
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Nice sea and nice mountains

15 x 15 km model

Introduceing a game engine

The beginning of large terrains

The beginning of visual agents on 3D terrains




HOGSKOLEN

I ALESUND

The Virtual Mgre region
The Landscape: GPS based 3D map
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Simulation paradigm transform | HoGsKoLEN
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From system dynamics, to individual dynamics

To a sum of individual models, based on free wiill

» & Virtual More as a generic concept:

" Everything is Agent or landscapes
Adaptive Agents in landscapes

Social agents learning

Evolution agents learning

Time variant landscapes

Abstract landscapes as cost functions
Complex systems dynamics

Systems of systems
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Needs a generic concept



Car agents in action ] HosKoLen
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A car agent crossing an Norwegian fjord in a virtual tube tunnel

Camera on care agents, moving in a tube tunnel
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Car agents in a tube tunnel Bl HocsKoE

A car as and agent, carries a camera
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Car agents in a tube tunnel ] HocsKoLeN
A car as and agent, carries a camera
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Ship agents in action AL e D30

Optimum: speed, road map, energy, cost, safety, service, in real time

Maximize on Play  Gizmos

i
z
H

Ship # 0: 259209000
fIS vessel data (reaHlmf) Ship #1: 259565000

ID (MMSI): 257374000 Ship #2: 258461000
; 9186352

LATANA Ship # 3: 258266000
Tanker
Ship # 4: 236563000
22
3D model used: Generic Ship # 5: 257374000

Navigational status: E
Speed over ground:  13.6 (knots) Main menu Ship # 6: 258095000

Course over ground: 16.4 (deg) Ship # 7: 257458620
True heading: 17 (deg) .
Rate of turn: 0 (deg/min) Shin # 8- AN4ASKNNNN
Static draught: 7 (m)
Longitude: 6.1604 (deg)
Latitude: 62.5384 (deg)
Position accuracy: low (>10 m)
Destination: ELNESVAGEN
: 08272300 UTC
Time of AIS msg: 04:65:18 UTC




Ship agents in action | HoGsKoLEN

I ALESUND
Ship agents computes the optimum Tanker-Tug position

Oil tanker is a risk at the
Norwegian coastline

Wednesday, 31 Aug 2005 08:40:1
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Case Stationary landscape
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Ship agents in action ] HocsKoLen
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Ship agents computes the optimum Tanker-Tug position
Case: Time variant landscape
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A position dependent solution

The agent has to recompute an optimum solution
15



Multi-Agents as fish farmers A

System of systems: A swarm of fish farms in Norwegian fjords

Set of fish farm agents
- Related to a real fish farm by a GPS positions
- Economy related to a real fish farm A

Question
- Is this an optimum position?
- Is this an optimum management




Multi-Agents as fish farmers A

Horizontal integration: Fish farm agents and ship agents




Multi-Agents as fish farmers A

System of systems: Fsh farm agents, fish agents and virus agents

- Swarm of fish agents
- Swarm of virus agents




Multi-Agents as fish farmers A

Systems to landscape: Virus agents are related to an ocean system

- Virus agenter agents
- Adapted to local conditions




Ocean currents is landscapes Bl rossKoLEn

Systems of landscapes: Active virus agents behave different at different
temperatures and salinity in the sea

N Temperatures are landscapes
Actice virus agents in landscape




Ocean currents is landscapes
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System of systems: Virus swarm paints produces landscapes
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What bringing life to agents? A
As a summery

Generic Agents and landscapes concept
1 Everything is Agent or landscapes

2 Adaptive Agents in landscapes

3 Social agents learning

4 Evolution agents learning

5 Time variant landscapes
6
7
8

Abstract landscapes as cost functions
Complex systems dynamics
Systems of systems

Landscapes

Cost function landscapes
Oceanographic landscape
Climate landscape model
Tide model
Terrain landscape
Astronomy model
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Future challanges
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Next Virtual More : B
1 Big agent swarms > 1 million
2 Parallel computing
3 Generic agent modeling
4 Time variant landscapes
5 Abstract landscapes as cost functions
6 Complex systems dynamics




http://ansatte.hials.no/hy/

IrAmep=====3gEENREER 133

. N OO NI NI




3D terrain model challenges - AR

Integration of large 3D terrain and sea maps
Position resolution and accuracy
Communication between 3D maps and agents
Computer capacity
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16.10.2019 Cybernetics/Yndestad 25
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The Map as a research arena

Needs a paradigm shift in simulation methods
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From deterministic Newton dynamics

S

To individual modeling, based on free will




