% ® NTNU o®

Norwegian Labour Norwegian University of
Inspection Authority Science and Technology

Bruk av kunstig intelligens for dynamiske sjekklister i
tilsyn

Eirik Lund Flogard,

Seniorradgiver i Arbeidstilsynet



Bakgrunn

different regulations.

» Sjekklister brukes som hjelpemiddel til a utfgre
sikkerhetsrelaterte oppgaver innenfor omrader

Inspected organisation may
be subjected to hundreds of

som luftfart , kirurgi, romfart og tilsyn. Checklist
> Arbeidstilsyn gjennomfgres for & sgrge for et N possible items fem 1

sikkert arbeidsmiljg. Item 2
» Inspektgrer bruker sjekklister for a finne brudd pa ' tem K

Arbeidsmiljploven hos den enkelte virksomhet.

A checklist can only cover a few
(K) of these (N) regulations.
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Yes No

Answer to each item

Compliant

@

Result: 359 different paper

checklists.




Kan vi finne et bedre alternativ til
de naveerende sjekklistene?



Motivasjon — Dynamiske Sjekklister

* Et av formalene ved tilsyn er a innhente ¢ )
. . . . Checklist | Answer Context change
opplysninger (muntlig/skriftlig). w1 | 7
* Opplyshingene danner grunnlaget for § = Adaptation of the checkiist
avdekke brudd pa arbeidsmiljgloven. tom 4 c egets thata
Item 5 context change
* Navaerende sjekklister er statiske og ikke tom @ has occurred.
lett a tilpasse etter de er opprettet. p— > [ _— J
o o . . . - W,
* Digitale smarte dynamiske sjekklister Digita checkiist -
. . new answer is obtained by
kan derimot t”passes og endres applying the first item to the target situation.

automatisk under bruk [1].

[1] Eirik Lund Flogard, Ole Jakob Mengshoel and Kerstin Bach: Creating Dynamic Iy

Checklists via Bayesian Case-Based Reasoning: Towards Decent Working Conditions for s *

@ All. International Joint Conference on Atrtificial Intelligence (IJCAI), 2022. ‘
Arbeidstilsynet




Input er en
dagligvarebuti
kk i Trondheim

Prototype

? O

Checklist length  Save Excel O

Input (inspection) o
Municipality Trondheim Municipality number 5003 County |Trendelag Industry subgroup code |47.111 Industry main area code |G
Start
Checklist

Organisational working conditions

Does the employer ensure that the employees work within the framework in Chapter 18 of the Working Environment Act? (Non-compliance)
Does the employer have a routine for discussing, evaluating and informing about control measures? (Yes)
Does the employer ensure that the employees have a daily work-free period between two main work periods, of at least 11 hours, possibly agreed down to 8 hours? (Yes)

Systematic work environment
Has the employer carried out a risk assessment on the basis of a survey of factors that may affect the employees physical and mental health and safety? o (:)
Has the company chosen a safety representative?
Has the customer of cleaning services in the contract with the cleaning company been informed that the cleaning companys employees must have at least the pay and working conditions that follow from the
Do customers of cleaning services have systems and routines to ensure that the pay and working conditions of the cleaning company from which they purchase services are in accordance with the current gena
Has the employer implemented the necessary measures and / or prepared a plan describing measures to remove or reduce hazards and problems at work?
Has the employer mapped the dangers and problems the employees may be exposed to in the company and on this basis assessed the risk of injury to or danger to the employees health and safety?
Does the employer ensure that the safety representative receives the necessary training?

enerert

sjekkliste med
K=10

elementer

Apply current item — ‘

Write comment on current item ‘

7 tk - | X

Given the current state of the inspection,
you will likely find non-compliance to the following items:

An bEfalt O O o Does the company pay at least a 40 per cent supplement to the salary for overtime work?

e I eme nt Og Where your answer on the following items: Does the employer ensure that the employees work within the framework in Chapter 10 of the Working Environment Act?
. had the greatest impact. o C)
forklaring

Do you want to add these to the current checklist?

Yes No

Forklaringer
peker tilbake til

de besvarte
punktene
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Sjekkliste i Excel-format

| 2 Kommentarer | | ¥ Del ~

Fil Hjem Sett inn Tegn Sideoppsett Formler Data Se gjennom Visning Automatiser Hjelp
Eﬁ Ex° S'pf’ ut Calibri Jn VAR E=E 2 et Standard . = % Dérlig God . B W 2 ’:L:lt““mme' T AY p
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1 |Checklist Probability for non-complian Answer Comment
2 |Organisational working conditions
3 | Does the employer ensure that the employees work within the framework in Chapter 10 of the Working Environment Act? "% Mon-compliance
4 | Does the employer have a routine for discussing, evaluating and informing about control measures? 1% Yes
5 | Does the employer ensure that the employees have a daily work-free period between two main work periods, of at least 11 hours, possibly agreed down to 8 hours? "a6% Yes
6 |Systematic work environment
7 | Has the employer carried out a risk assessment on the basis of a survey of factors that may affect the employees physical and mental health and safety? 52%
8 | Hasthe company chosen a safety representative? "%
9 | Has the customer of cleaning services in the contract with the cleaning company been informed that the cleaning companys employees must have at least the pay and working conditions that follow from the general regulations T62%
10 | Do customers of cleaning services have systems and routines to ensure that the pay and working conditions of the cleaning company from which they purchase services are in accordance with the current general regulations for t72%
11 | Has the employer implemented the necessary measures and / or prepared a plan describing measures to remove or reduce hazards and problems at work? 7%
12 | Has the employer mapped the dangers and problems the employees may be exposed to in the company and on this basis assessed the risk of injury to or danger to the employees health and safety? "a0%
13 | Does the employer ensure that the safety representative receives the necessary training? 6%
14 |Added items
15 | Does the company pay at least a 40 per cent supplement to the salary for overtime work? "16%
16
17
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Side ved side sammenlighing - ML- basert
dynamisk kontra tradisjonell sjekkliste

ML- basert sjekkliste for et hotell i Oslo

Organisational working conditions

Has the emplover ensured that the employment agreements are in line with the minimum reguirements in the Working Environment Act & 14-62 (Won-compliance)

Does the employer ensure that the employees work within the framework in Chapter 18 of the Working Environment Act? (MNon-compliance)

Does the company have a routine for detecting, correcting and preventing violations of the Working Environment Acts provisions on working hours? (Not relewvant)

Does the employer ensure that the employees have a daily work-free period between two main work periods, of at least 11 hours, possibly agreed down to 8 hours? (Yes)

O Systematic work environment
Has the employer mapped the dangers and problems the emplovees may be é:bosed to in the company and on this basis assessed the risk of injury to or danger to the employees health and safety?

O Tradisjonell sjekkliste for hoteller og restauranter.

O Dthe employer ensure that a written working agreement is | Yes/ No
made with the employees?
Does the employer have a continuous overview of how much the | Yes / No
individual employee works?
Has the employer ensured that the employee has received a written | Yes / No
O statement of the calculation method for salary, the calculation ba-
sis for holiday pay and deductions that have been made (payslip)?
Has the employer arranged to pay wages, including holiday pay | Yes / No
and other compensation in cash, via bank to the employee’s ac-
count?
Does the employer pay wages in accordance with regulations on | Yes / No
generalization of collective agreements for accommodation, cater-
ing and catering businesses?
Has the employer paid wages and any other compensation in ac- | Yes / No
cordance with the current public policy decision?
Has the employer deducted the employee’s wages for accommao- | Yes / No
dation in the company in accordance with regulations on the gen-
eralization of collective agreements for accommodation, serving
and catering businesses?

ML-basert
sjekkliste dekker
de samme emnene

som den
tradisjonelle...
Og mer.

Den ML-
baserte
sjekklisten er
ogsa kortere.

@ Arbeidstilsynet




* Bruker data fra nesten 60 000
tidligere tilsyn:
* Mer enn 350 unike sjekklister
* Nesten 2 000 unike
sjekklisteelementer
* Features i datagrunnlaget—
informasjon om tilsynsobjektet
* Industri
* Beliggenhet

@ Arbeidstilsynet




Feltstudie

* Syv inspektgrer fra Arbeidstilsynet = = Count

80 4

deltok i et feltstudie [2].

20 1

. 15 - ]
* Testgruppe — 69 tilsyn. v
20 1
* Gjennomf@rt med dynamiske ] D
sjekklister generert pa prototypen . ey o N E A ity o s coger
_ . (a) Test group distribution of inspec-  (b) Control group distribution of in-
° KontrO”gruppe 171 tllsyn' tions using dynamic checklists. spections using paper-based check-
* Gjennomf@rt med tradisjonelle fists.

statiske sjekklister.

e Paret studie.

[2] Eirik Lund Flogard, Ole Jakob Mengshoel, Ole Magnus Theisen and Kerstin Bach:
Creating Explainable Dynamic Checklists via Machine Learning to Ensure Decent
Working Environment for All. European Conference on Atrtificial Intelligence (ECAI), 2023.

@ Received a best paper award.
Arbeidstilsynet




Resultater fra feltstudien

Quantitative results from the test and control group of inspections conducted in the study.

Test Group - Dynamic Checklists

Average relative frequency distribution of checklist answers per

inspection from the test group in the field study.

Acc&Food Construction Others All Acc&Food  Construction  Others  All
Avg. number of violations per inspection 9.03 +0.52 2.9440.76 3.53£0.59 6.02 £ 0.54 Non-compliance  0.53 0.17 0.22 0.35
Avg. precision 0.534+£0.02 0.174+£0.02 0.22£0.02 0.35+£0.01 Yes 0.42 0.52 0.59 0.49
Avg. precision (dynamic items only) 0.71+£0.10 0.244+0.09 0.12+£0.06 0.49 £ 0.08 Not controlled 0 0.06 0.04 0.03
Not relevant 0.04 0.25 0.15 0.13
Control Group - Traditional Checklists Follow up later 0.01 0 0 0
Acc&Food Construction Others All Total 1.00 1.00 1.00 1.00
Avg. number of violations 7.50+0.86 2.884+0.26 2.784+0.38 3.70+0.26
Avg. precision 0.42+0.03 0.14+0.01 0.15+0.01 0.15+0.01

@ Arbeidstilsynet




Oppsummert resultat fra feltstudien

e Resultater fra felt studie vs. prognose
fra eksisterende data
(kryssvalidering).

e Skjevhetskontrollert.
» Antall brudd delt pa sjekklistelengde.

e Et hgyere tall betyr at sjekklisten treffer
bedre.

* Presisjon for tradisjonelle sjekklister :
* Veldig lik for alle tilfeller.

* Presisjon for dynamiske sjekklister:
* Prognosene er for optimistiske.

@ Arbeidstilsynet
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Precision: Traditional Checklists
mmm Precision: Dynamic Checklists

Field Study - Weighted Data Set - Ground Truth Data Set - Estimated




sl Oppsummert:

eUtviklet en maskinleeringsmetode for a generere dynamiske smarte sjekklister.
*Gjennomfgrt en feltstudie for a teste ML-baserte dynamiske sjekklister i tilsyn.
*(Pkt effektiviteten i tilsynene og gitt inspektgrene bedre sjekklister.

—

oViktig 3 prgve ut nye konsepter fgr man tar dem i bruk.

r I " n eBrukerne bgr innvolveres tidlig.
O u SJ O eVurdere konseptet empirisk.

Implementere maskinlaeringsmetoden/sjekklistene, samt videreutvikling.

e Framtidig arbeid

eHvordan skal sjekklistene integreres i virksomhetens arbeidsprosesser?
eIntegrering av sjekklistene i saksbehandlingssystem og forbedring av grensesnittet.
*Flere muligheter for a forklare generert sjekkliste innhold til inspektgrer .
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