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My system runs perfectly without users!
Human Factors in System Engineering

Dr. Michel Varkevisser
Engineering Psychologist
Thales Research & Technology, Delft
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2 Thales Group

Defense Aerospace Transportation Security Space
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< General Scope HF @ Thales

Effective & Safe

Device

User Environment
Use

Ineffective & Unsafe

Device/HMI
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4 Why Human Factors?

No! You set switch
B47 to “on”

Set switch
B47 to “on”

........

%"‘ : User Environment

Device/HMI

Ineffective & Unsafe

iy 3
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Taken from http://joshpelton.com



5 What is Human Factors?
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6 What does it bring?

Benefits
Customer satisfaction
De-riskiinternal projects
Cost reduction
Tuned to the end-user

Innovation
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7 What it is not

Human Factors

1.

Is just common sense
Can’t be measured

Is just for making things look nice
Costs too much

Is unrelated to system engineering

Is a magic trick
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What it is not

Geen spoed wel service. SR 3% g

Bel JWA Beheer Geen spoed wel service
Bel JWA Beheer

Human Factors | L “"=ay
1. Is just common sense

2. Can’t be measured

3. Is just for making things look nice
4. Costs too much

5. Is unrelated to system engineering

6. Is a magic trick
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Know thyself and thy user
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Know thyself and thy user

ALL UNITS ? o
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Operators & Systems — not just HMI

Overall goal(s): Overall goal(s):
system alignment operator alignment
(Operators) . Perception/

Cognition
HMI/GUI o Informatlo_n
5 5 representation
) o
= LL
S 5
Syst - T Mapping of
f y:czr:nalities g = system-10-
; |5 .g operator
components s = || functionalities
System of Dataflow +
Systems Communication
LU Dlstrl'buted
locations
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Scale of problem definition

Scale of Solution
1. System of Systems
2.Composed Service

3. Single Service

Context of COTS HF

use known

required

mm oo

required

l|:5| l|:El
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Freedom to Design

. Syste_m Cosmetics
discussions

<€ >

Design options Product

Degrees of freedom

Development Time
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Freedom to Design

System

Human in
concept the loop
develop- evaluation

ment

Product

Degrees of fre;dom

Development Time THALES



HSI Process from HF perspective

Human Factors >

Integrate
and verify

Orient Design Develop

System Development >
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HSI Process from HF perspective

Integrate

Orient Design Develop and verify

System Development >
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GUI Information Management example

Scenarios/Workflow




How things can still go wrong

B3 CARDINAL ~ 12:5817/08/11  69°09'S8'E /345330 A Mission | Status | Resources
gy .

R
|

tin southern

41 minutes
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19 How things can still go wrong

* Geographical coordinates (degrees)
Projection coordinates (meters)

Measure

Fitto all obiects

Layers: Showall | Hide all

v Paths

v Vertices

v Segments
BlueForces
RedForces
CWDB
KmGrid

inal Create new

New Vertex
Send Routing

Safety: 5
Fastness: 5
Shortness: 5

Find Path

Red Forces

names
names
names
names
names
names

names

P

New Seament

Clear Routing

Reset Path

Blue Forces

Threat Layer

CWDB Start

Google H———r”—‘

Date: 2012-09-05 16:44:32

Wednesday, September 0S, 2012
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How things can still go wrong

ROADB pec DASHBOARD A
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D OP
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Instruction forms s 2
- T NINE-LINER
) salta L LINE T LOCATION
&) call for fire LINE2 CALLSIGN
) fuco LINE3  PRECEDENCE
. SPECIAL EQUIPMENT
Mission planning LINES o BQUIRE x,Q
@] Mission plan Lngs NUMBER OF PATIENTS [
& UAV police station T Qister o ambalasory) A2
& Crossing Zebra LINE6  SECURITY OF PUP. 2
% Human Terrain LINET  MARKING OF PUP. |‘“"‘"“"
C WN POSI [search... P LINES  NATIONALITY Po
CURSOR ) > & LANDING POINT BRSO >
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To conclude

For good design you pay now, for bad design you pay later
(and more)

* Re-design/re-engineering

* Loss of customer(s)

Ask advice R&T/HF department (Large Companies)

Hire HF consultant (Small & Medium-sized Companies)

Perfect world model:
« Team of system engineers, designers & HF experts

Human Factors is a profession not a trick
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