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» Policing Function for UAV
> Joint work between University of Southampton and Tekever Ltd.

» Integrated Mission Management System for Autonomous
Vehicles
> Joint work between University of Southampton and Thales, UK.

» Challenges and Opportunities

T.S. Hoang IMMS 3/18



University of
@Southampton

Formal Development
of Policing Functions
for Intelligent Systems
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C. Bogdiukiewicz, X. Waldron, M. Paxton
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Route Validator
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Route Deconfliction Validator @Sumversnyof

Formal Development

Theories based on

_InnerProductSpace

Real

outhampton

'

constants r len min_sep

2 axioms

"2 < len”

" €0..len — 1 — ROUTE_T”

"zero < min_sep”
events

get_conficts

any cfits where

“efits = (U mn-me0..len— 1A
n len — 1

| route_pair_confiicts(r(m), r(n), min_sep))”
then

skip
end

Event-B Formal Specification

paration_conflicts_t sget_conflicts(route_t +r,
int len,
distance_t min_sep) {

paration_conflicts_t sconflicts = sc_create();

for (int i = 0; i < len; ++i)

for (int § = 1 + 1; 3 < len; ++j)

{
if (r(i).id == r[j].id)
{

/+ An aircraft is never in conflict with itself. =/
continue;

}

route_pair_conflicts (conflicts,
r[i],
r(3],
min_sep) ;

Systematic translation into C
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Some Experimental Figures B sumrsr et on

Time Increase Against Number of Routes
01:00.5
00:51.8
00:43.2

0:34.6

ites : seconds)

g g

0:25.9

inut

00:17.3

Time (m|

~ 00:08.6

00:00.0
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Route Quantity (number of routes)

Time Increase Against Number of Waypoints
01:43.7

01:26.4

seconds)

01:09.1

00:51.8

Time (minutes
2
3
@
3
kS

= 00:17.3

00:00.0
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Route Length (number of waypoints)

T.S. Hoang IMMS 8/18



University of
@Southampton

Integrated Mission Manage-
ment System

Uni. of Southampton (School of Engineering & ECS):
J. Downes, S. Turnock, J. Scalan, M. Ferraro,

S.J. Ossont, D. Dghaym, A. Salehi-Fathabadi,

S. Hoang, M. Butler, E. Rogers

Thales UK:
J.Lam, B. Pritchard, C. Harding, J. Leech,
M. Shepheard

IMMS 2019 & 2022



Lnriigrated Mission Management System D s ton
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N THALES AND THE UNFVERSITY OF SOUTHAMPTON
ARE WORKING TOGETHER TO BRL’HK
THE FUNDAMENTAL ONE PERSON,
ONE VEH4CLE LINK

https://www.youtube.com/watch?v=QYpjZZsIe—-A
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L:ut:ig:i}ed Mission Management System D s ton
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Integrat_ed Mission Management System st ton
Route Validation
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Integrated Mission Management System D s ton
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Challenges and Opportunities Bssuser
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» Not all safety properties can be specified/formalised
» Combine with other techniques, e.g., metamorphic testing

» System complexity

» Compositional verification
» Scalability of verification

> Need abstraction

» Large Language Models (Challenge?/Opportunity?)
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» Concepts of Design Assurance for Neural Networks (CODANN)

(subjsystem | ( {sub)system
requircments requirements
& design verifcation

Figure 8 — Global view of learning assurance W-shaped process, non-Al/ML component V-cycle process and
safety assessment process

T.S. Hoang IMMS 18/18



References |

@s

University of

outhampton

T.S. Hoang

IMMS

n



	Appendix

