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Discla im e r:

Pre se nta t io n  a t  the  vie w s o f WMG, Unive rsity o f Warw ick, UK.

It  d o e sn’t  re fle ct  the  vie w s o f any o f the  co ntract ing  p a rt ie s o r 
the  fund e r. 
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Backg ro und

• Artificial Inte llig ence  (AI) forms a key b uild ing  b lock of 
current and  future  Automated  Driving  Systems (ADS) 

• UN Reg ulation (UNR) and  Glob al Technical Reg ulation 
(GTR) on Automated  Driving  System p rog re ssing  to  
me e t the ir mid -2026 time line s

• Both UNR and  GTR have  lim ite d  fo cus o n  
re q uire m e nts fo r AI d e ve lo p m e nt and  a ssurance  

• New Info rm a l Wo rking  Gro up  (IWG) o n  AI (AI-IWG) 
initiated :  1st mee ting  in Aug ust 2025

• Scop e  for the  AI-IWG is b ro ad e r than  au to m ate d  d riving  
and  cove rs wid e r AI ap p lications in automotive   
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The  Cha lle ng e

• These  activitie s fall short in p ro vid ing  e ng ine e ring  le ve l g u id ance  o r m e asurab le  
p rincip le s fo r au tho rit ie s to  a sse ss the  ap p ro p ria te ne ss o f the  AI used  in the  ADS’ 
p e rformance  

• Any g uid e line s for AI d eve lop ment and  assurance  ne e d  to  b e  te chno lo g y ag no stic 

• Every AI-b ased  system will have  the  fo llowing  d eve lop ment p hase s: 
• Mod e l creation

• Mod e l training

• Mod e l te sting

• Mod e l training  and  mod e l te sting  will req uire  the  use  of “training ” d ata and  “te sting ” d ata, 

• Fo cus: Is the  tra in ing  and  te st ing  d a ta  /  sce na rio s o f the  AI syste m  sufficie nt?
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In tro d ucing  OASISS

O DD-b ase d  AI Safe ty In autonomouS Syste ms

A methodology to quantita tive ly assess  the adequacy of the tra ining and te s ting da tase ts  used on an AI 
model to ensure its  safe deployment into its  intended operating environment.



Is the  d atase t comp le te  with re sp e ct to  
the  TO D?

OASISS in  AI Sa fe ty Assurance

66

OASISS

Training 
Dataset
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Testing 
Dataset

Is the  d atase t re p re se ntative  of the  
TO D?

Is the  t ra in ing  and  te st ing  
su fficie nt?

Re p re se nta tive ne ss

Co m p le te ne ss

Acce p tab ility 
Arg um e nt

Are  the  d e ficie ncie s within the  d atase t 
acce p tab le  for the  consid e re d  TO D?

Syste m ODD Sp e cification

TOD Sp e cification

(Operational Design Domain)

(Target Operational Domain)
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Exte nd e d  O nto lo g y

Re p re se nta tive ne ss

Co m p le te ne ss

Acce p tab ility 
Arg um e nt

Guid ance  to  the  exp e cte d  le ve l o f g ranularity



Is the  d atase t comp le te  with re sp e ct to  
the  TO D?

OASISS in  AI Sa fe ty Assurance
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Co m p le te ne ss



“A sce nario  suite  is 
comp le te  with re sp e ct to  
the  syste m’s area of 
d e p loyme nt if it includ e s 
all op e rating  cond itions as 
the y would  occur within 
that area as we ll as those  
cond itions that exte nd  
b e yond  the  op e rational 
cap acity of the  syste m.” 
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© WMG 202510

Co m p le te ne ss

O DD

TO D

TO D

O DDCo nd it io n TO D O DD
1 In In
2 In O ut
3 O ut In
4 O ut O ut

• How would  the  syste m p e rform w ith in  its TO D?

• How would  the  syste m p e rform o utsid e  its O DD?

Cond itions in which ve hicle  will ne e d  to  exe cute  MRM

Cond itions which are  me t b y O DD

Cond itions of inte re st for Comp le te ne ss 
e valuation
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Sce na rio  Le ve l 

 Ele m e nt Inclusio n : 
All p arent attrib utes within TOD

Normal Comp act Mini Doub le
Ro und ab o ut Walk Run U-TurnLane  Chang e

 Be havio ur Inclusio n : 
All behaviours

 Tim e  Transitio n  Inclusio n : 
All p otential time transitions

• Within each crite ria, assig ns a score  o f 1 if includ e d  and  0 if exclud e d
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Va lue  Le ve l 

• Assig ns 1 if b o th within TO D and  outsid e  O DD cond itions are  me t

Mo to r Ve hicle
Car Bus VanTruck

Ame nd s the  score  o f “Ele me nt Inclusion” – an ind ication that an e le me nt cannot b e  consid e re d  comp lete if its 
value s are  no t sp e cifie d

<2.5 mm/h 2.5 – 7.6 mm/h 7.6 – 50 mm/h 50 – 100 mm/h >100 mm/h
Ra infa llRo und ab o ut

Normal Comp act Mini Doub le

 Cate g o rica l  Num e rica l
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Va lue  Le ve l 

• Assig ns 1 if b o th within TO D and  outsid e  O DD cond itions are  me t

TOD Requirement ODD Specification Candidate  Scenario Suite  
Data

Comple tenes s

In TOD Out-of-ODD In TOD ̂  Out-of-ODD
Environmental Conditions

Wind [ 0 to 17.1 ] Wind [ 0 to 20.7 ] Wind [ 0 to 24.4 ] 1 1 1

Scenery Elements

Drivable Area Type [ Motorway ] Drivable Area Type [ Motorway ] Drivable Area Type [ Motorway ] 1 0 0

Special structure [ Bridge, Rail 
crossing, Tunnel ]

Special structure [ Bridge, Rail 
crossing ]

Special structure [ Bridge, 
Tunnel ] 0 1 0

Dynamic Elements

VRU [ Cyclist, Motorcyclist ] VRU [ Motorcyclist, Pedestrian ] VRU [ Motorcyclist, Pedestrian ] 0 0 0

Scenario  Suite  
vs O DD

Scenario  Suite  
vs TO D
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Micro -p a ram e te r Le ve l 

Ame nd s the  score  o f “Ele me nt Inclusion” afte r Value  Le ve l e valuation – an ind ication that an e le me nt cannot 
b e  consid e re d  comp lete if it its micro-p arame te rs have  no t b e e n consid e re d

Ro und ab o ut

Numb e r of exits
Ce ntral island  feature s

Traffic contro l Sp litte r island s

Vulne rab le  Ro ad  Use r

ClothingPhysical attrib ute s

Ob je cts Mob ility assist

 In flue n tia l a ttrib u te s

• Within each e le me nt, assig ns a score  o f 1 if associate d  micro-p arame te rs are  
includ e d



Fe atu re s Co m p le te ne ss

In-TOD cond itions 

Out-of-ODD cond itions 
(in & out-of-TO D) 

Occurre nce  d istrib ution 
comp arison 

Micro-p arame te rs 
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Co m p le te ne ss



OASISS in  AI Sa fe ty Assurance
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Is the  d atase t re p re se ntative  of the  
TO D?

Re p re se nta tive ne ss



Re p re se nta t ive ne ss

“A sce nario  suite  is 
re p re se ntative  of the  
syste m’s area of 
d e p loyme nt if the  suite  
exhib its a d istrib ution 
that is same  or similar to  
that o f real-world  
re cord e d  d ata from that 
area at b o th ind ivid ual 
e le me nt and  jo int 
e le me nt le ve ls.”
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Le ve l 1

Le ve l 2

Sing le  d istrib ution

Jo int d istrib ution
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Re p re se nta t ive ne ss

 How we ll would  the  syste m p e rform w ith in  its TO D?

O DD

TO D

TO D

O DD

Area of inte re st for re p re se ntative ne ss e valuation

Co nd it io n TO D O DD
1 In In
2 In O ut
3 O ut In
4 O ut O ut

Cond itions of inte re st for 
Re p re se ntative ne ss e valuation
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Re p re se nta t ive ne ss: Sing le  d istrib u tio n

• Fre q ue ncy of occurre nce  of ind ivid ual e le me nts

Driving  
stud ie s

HD map s

Weathe r 
d ata

…

TO D 
d ata

0

10

20

30

40

50

Lig ht Mod e rate He avy Viole nt

Re
la

tiv
e 

fre
qu

en
cy

Rainfall intensity

Fre q ue ncy of Ra in fa ll

TO D Sce nario  Suite
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Re p re se nta t ive ne ss: J o in t  d istrib u tio n

• Fre q ue ncy of occurre nce  of e le me nts with re sp e ct to  o the r e le me nts

Driving  
stud ie s

Accid e nt 
d atab ase

Insurance  
claims

…

TO D 
d ata

0

10

20

30

40

50

Lig ht Mod e rate He avy Viole nt

Re
la

tiv
e 

fre
qu

en
cy

Rainfall intensity at nig ht

Fre q ue ncy of Ra in fa ll a t  Nig h t

TO D Sce nario  Suite



Fe atu re s Re p re se nta tive ne ss

In-TOD cond itions 

Out-of-ODD cond itions
(in & out-of-TO D) 

Occurre nce  d istrib ution 
comp arison 

Micro-p arame te rs 

Re p re se nta t ive ne ss
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Le ve l 1

Le ve l 2

Sing le  d istrib ution

Joint d istrib ution



OASISS in  AI Sa fe ty Assurance
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Acce p tab ility 
Arg um e nt

Are  the  d e ficie ncie s within the  d atase t 
acce p tab le  for the  consid e re d  TO D?
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Acce p tab ility Arg um e nt

• The  e valuation of the  acce p tab ility arg ume nt is sub je ctive

• As a m o d e l-ag no stic fram e w o rk, allows justification of any 

d e ficie ncie s that the  Comp le te ne ss and  Re p re se ntative ne ss 

e valuations d e te ct, as what the  frame work consid e rs as a “g ap ”, 

may b e  non-influe ntial to  that sp e cific AI mod e l’s p e rformance  - 

d e p e nd ing  on its le arning  cap acity.

• Training  sce narios are  e xp e cte d  to  b e  m o re  ta ilo re d  to  the  AI 

m o d e l’s re q u ire m e nts, which may re sult in d e viations from real-

world  fre q ue ncy occurre nce  d istrib utions. This would  

automatically re sult in a lowe r re p re se ntative ne ss score .
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Sum m ary o f the  Co nce p ts

Features Comple tenes s Repres entativenes s

In-TOD conditions  

Out-of-ODD conditions
(in & out-of-TO D)  

Occurrence  dis tribution 
comparison  

Micro-parameters  

e .g . O DD
Wind
0 to 24.4 m/s

Roundabout
Mini

Vehicle
Non-Motor Vehicle

VRU
Pedestrian, Motorcyclist

VRU
Pedestrian, Cyclist

Rainfall
0.01 to 100 mm/h

Wind
0 to 23 m/s

Roundabout
Mini, Compact

Vehicle
Motor Vehicle

e .g . Lo nd o n

21 mm/h

15 m/s
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Inp u t  d a ta se t-re la te d  p ro p e rt ie s Sce na rio  su ite -re la te d  p ro p e rt ie s
Accuracy 

Comp le te ne ss 
Corre ctne ss 

Ind e p e nd ence  of d atase ts -
Inte g rity -

Re p re se ntative ness 
Te mp orality 
Traceab ility 
Ve rifiab ility 

OASISS Co m p liance  w ith  ISO  PAS 8 8 0 0  

ISO  PAS 8 8 0 0 OASISS

• OASISS frame work alig ns with ISO  PAS 8800 b y cove ring  the  fo llowing  p rop e rtie s to  ad d re ss d ata 
insufficie ncie s:
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Curre nt  sta tus

Pap e r o n  OASISS acce p te d  a t  IEEE ITSC 2 0 2 5
A p ap e r d e tailing  the  p rop ose d  frame work has b e e n p e e r-
re vie we d  and  acce p te d  for p ub lication

To o l in  De ve lo p m e nt:
Active ly d e ve lop ing  a software  too l to  imp le me nt the  
frame work in a usab le  and  scalab le  fo rm

Re a l-Wo rld  Ap p lica t io n :
The  too l will b e  use d  on a real-world  syste m to  
d e monstrate  its working  

Cita tio n : Je yachand ran e t. al. (2025) Introd ucing  O ASISS : O DD-b ase d  
AI Safe ty In autonomouS Syste ms. In: The  IEEE Inte rnational 
Confe re nce  on Inte lligent Transp ortation Syste ms (ITSC), Gold  Coast, 
Australia, 18-21 Nov 2025 (In Pre ss)

Pap e r  O p e n  Acce ss: http s:/ /wrap .warwick.ac.uk/id /e p rint/192034/ 

https://wrap.warwick.ac.uk/id/eprint/192034/
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Ne xt  ste p s…

• For AI mod e l e valuation and  assurance , it is ke y to  und e rtake  a  d a ta se t  a sse ssm e nt fo r the  

training  and  te sting  d ata use d  as p art o f AI mod e l d e ve lop me nt

• Two ke y p rop e rtie s fo r asse ssme nt: Co m p le te ne ss and  Re p re se nta t ive ne ss o f the  d atase t (with 

re sp e ct to  TO D and  O DD of the  syste m)

• UNR and  GTR on Automate d  Driving  Syste m d on’t cove r such re q uire me nts at an e ng ine e ring  

imp le me ntation le ve l o r measuring  g uid ance  fo r authoritie s

• Ne e d  to  co nsid e r the  co nce p ts o f: Co m p le te ne ss; Re p re se nta t ive ne ss and  Acce p tab ility 

Arg um e nt, a s ad d it io na l g u id ance  fo r AI d a ta se t  a sse ssm e nt

• OASISS p rovid e s a frame work for e ng ine e ring  le ve l g uid ance  fo r d e ve lop e rs and  authoritie s 

p rovid ing  q uantifie d  insig hts into  the  syste m’s trustworthine ss fo r op e ration within that area 



De cla ra t io n :
The  author and  the  sp eake r of this p re sentation (and  comp anion d ocument GRVA-23-25) 

confirm that they have  authorization to  use  all content includ ing  p hotos and  visual e lements.
The  mate rial is e ithe r cop yrig ht-free  or the  author/sp eake r ho ld  the  nece ssary cop yrig ht o r 

p e rmission.
The  UNECE will remove  any mate rial from its events and  sup p orting  web site s if the re  is 

unlawful use  of cop yrig hted  mate rial.
The  author/sp eake r take s re sp onsib ility for any infring ement on cop yrig ht and  hold s the  

UNECE harmle ss to  this e ffect.
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Thank yo u . 

warwick.ac.uk/wmg @sid d khastg ir

Sid d artha Khastg ir

WMG
Unive rsity of Warwick
Cove ntry
CV4 7AL
Unite d  King d om
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S.Khastg ir.1@warwick.ac.uk
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