Cognitive representations
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Cognitive
schemas, representations maps or images?
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People make predictions based on spatial, logical or other constructs




The solution to the traveler’s puzzle
choosing any side will finally made no difference
but a hurried traveler is overly stressed
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What was the problem with this particular signage?
An inconsistent conceptual model — inability to form a coherent cognitive map



Cognitive representations — an example

A typical two compartment refrigerator. Below is
the temperature control panel for the FRESH
FOOD compartment and FREEZER

NORMAL SETTINGS C  AND 5
COLDER FRESH FOOD C AND &7 1 SET BOTH CONTROLS
COLDEST FRESH FOOD B AND 89 2 ALLOW 24 HOURS
COLDER FREEZER D AND 7-8 TO STABILIZE
WARMER FRESH FOOD C AND 441
OFF (FRESH FD & FRZ) 0
TTT T IT1 T TTTTTTTT7]
A B C D E T 8 5 & 3
FREEZER FRESH FOOD

Suppose the Freezer is too cold and the fresh
food compartment just right. How would you
adjust the controls so as to make the freezer
warmer and keep the rest intact?




NORMAL SETTINGS
COLDER FRESH FOOD
COLDEST FRESH FOOD

AND 5
AND 6-7 1 SET BOTH CONTROLS
AND 8-9 2 ALLOW 24 HOURS

e 8O O

COLDER FREEZER AND 7-8 TO STABILIZE
WARMER FRESH FOOD AND  4-1
OFF (FRESH FD & FR2) 0
BRI R LR L L BB
A B C D E 7 6 5 4 3

FREEZER FRESH FOOD




The control panel of the refrigerator denotes a cognitive
representation of the control system as below

Themostat i

FRESH
FOOD

e RN

COLD AIR

FRESH FOCD
CONTROL

COCLING UNIT

COLD AR



The correct representation of the control system of the
refrigerator
(only one thermostat, cooling of one compartment affects the other)

Themostat
focaton (I
not known) sa
CONTROL A
FREEZER
CCOLING UNIT
VALVE COLD AR
N
AL
FRESH CONTROL B




All communication between designer & user passes
through the system image.

DESIGN USER'S
MODEL MODEL

DESIGNER USER
SYSTEM _’ -
SYSTEM
IMAGE

If the system image does not make the design
model clear the user will end-up with a wrong
mental model

C.S. Peirce’s Semiotic triangle is behind this
(i.e. Referent — Representamen — Interpretant)



Interface design for a Factory Chemical Cleaning Plant

Engineering diagram of the chemical plant
10



Interface design for a Factory Chemical Cleaning Plant
operators were asked to sketch out the process by hand

“Please draw, piping, reactors, vanes etc. so as to explain exactly how the plant
works. Please try to be meticulous in your representation”

Michailidou Ifigenia - Mechanical Engineering Dissertation 2014



Operator sketches of the whole system (5)
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Operator sketches of the whole system (1) team-leader
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Operator sketches of the whoIe system (2)
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Operator sketches of the whole system (3)
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Operator sketches of the whole system (4)
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Operator sketches of the whole system (7)
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Operator sketches of the whole system (6)
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Operator sketches are a good way to identify Users model

this helps

checking across consistency of mappings between users
checking compatibility of user model with design model
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Remembering vs Recognition:
try to sketch a Bicycle from memory



Remembering vs Recognition:
Bicycle

Anve 24 enni  Sthdemte



Remembering vs Recognition

https://www.gianlucagimini.it/portfolio-item/velocipedia/?fbclid=lwAR2o0wp2WQfg52LDOWVrX3h4-CJQbveVwzVLjnd4uPHf5_rZ7elFIPTyh7bM



Cognitive representations are biased towards
the most salient features:
map of Crete

KPHTIKO MEAATOZ

NYBIKO NEAAMOZ

NYBIKO [TENATOZ
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KPHTIKO MEAArOZ

Cognitive representation
Functional deformations

AYBIKO MEAATOZ

Born in Chania

Visited Lasithi last year
(including koufonisi)

Greek — Never visited Crete




Cognitive representations - schemas

Schema: an active organized setting of past reactions or
experience (Bartlett, 1932)

Schemas are always constructed on the spot, based on the
current context

Schemas are not stored in memory as static
representations, but they are living and developing, and
help to determine our daily modes of conduct

Related concepts : “frames” (Minsky, 1975) and “scripts”
(Schank and Abelson, 1977)



Examples of drivers drawings with different level of driving
experience, regarding the display panel of their vehicle

FORD Focus |

VW Polo Mk3F
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Male, 22 years, License 1 years

Female, 50 years, License 33 years

Male, 26 years, License 8 years

Male, 31 years, License 12 years

27



Examples of drivers drawings with different level of driving
experience, regarding the display panel of their vehicle
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Male, 25 years, License 7 years Male, 58 years, License 30 years
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Declarative and procedural knowledge

Declarative knowledge: what someone possesses about the
structure and operation of objects, artefacts, environments.
They can be described by language, drawings ...

(i.e. the date that Greek independence straggle started)

Procedural knowledge: what someone possesses in order to
interact with artefacts or the environment aiming to achieve
particular goals.

They cannot always be described by language, drawings ... (tacit
knowledge)

(i.e. taking blood from a patient’s arm, changing gear in you car,
knitting)



The
S/R/K
model

Decision,
choise of task

Knowledge
based

Interpetation

Association

state/task
Recognition
. Rule
ensory
mlese) based

)| Situation’s
)|  feature
s> | formation
Skill
based

EMM - Epyovopia - Nontikr Epyaoia

Stored rules
for tasks

\ Automated

sensorimotors
patterns

Actions

I/l
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Manual for non-experts

OAHIOZ ANTIMETQIIZHZ MPOBAHMATQN

To mAuvTrpI6 oag eival Epodiaouévo pe BIAPopeg auTOpaTeg AeiToupyieg ac@aAeiag. Autd Tou ETTITPETTE! va

aviXveuoel TIG BAGBeg £ykaipa Kal To ouoTnua ac@aAeiag va dpdoel avaloya. AuTeg or BAGBEG eival ouxva 1600

HIKPEG TTOU pTTopoUv va emidiopBwBouv péoa ot Aiya AeTrTd.

MpéBAnpa

Arrieg - AUoEIG - ZupBouAég

H ouokeun dev ekkiveitai,
Kapia Auyvia Sev gival
avappEvn

« To @ig Bev eival owoTd TOTTOBETNPEVO OTNV TIPIda.
« H mrpida f; n aopdAeia dev Acitoupyei cwaoTd (XPNOIPOTIOINOTE £va
EMTPATTECIO QWTIOTIKG | TTapduola CUOKEUT) yia va Tr) SOKIUAOETE).

H ouokeun dev ekkiveitai
TTapOAO TTOU MECATE TO
koupTi “‘Evapén (Mavon)”

Evepyotoiriénke n Aermoupyia “KAcidwpa yia maidid” =—O (eav

UTTApxel o€ auTd To povTéAo). MNa va EekAeidwaoouy Ta TTARKTPA, TTECTE
Tautéxpova To TTAKTPO BeppoKpaciag Kai To TTARKTPO TaxuTnTag
OTUWIPATOG KaI KPATroTE Ta yia TouAdyioTov 3 deutepdAemta. To
oUpBoAo kAeiBIoU oTnv 086vn e€aavileTal kai To TTPOYPAUPa PTTOPEN va
EeKIviioEL

H ouokeur oTapard karda
Sidpkela TOU TTPOYPANPATOG
Kai avaBooBrver n Auxvia
“Evapén (Mavon)”

EvepyormroiriBnke n emAoyn “Zrapdrnua pe vepd atov Kado™ (EGv UTTAPXE!
O€ QUTO TO POVTEAO) - TEPUATIOTE TO “ZTAPATNUA PE VEPO OTOV KGS0"
meédovrag “Evapgn (Mavon)” fj emAEyovTag Kal EVEPYOTIOIWVTAG TO
Tpoypappa “Adeiacpua’.

To mpdypappa GAAage - emAEETE Eava To TTpOYpapua TTou BEAETE Kal
TrarioTe 10 koupTti “Evapén (Mavon)”.

To pdypappa diakéTnKe Kai TEAIKG avoixBnke n ToPTa - KAEIoTE TNV
TTéPTA KAl ETTAVEKKIVIIOTE TO TTPAYPaUPa a®oU TTATHOETE TO KOUTT
“Evapén (Madvon)”.

‘Exel evepyoTtroinBei 1o oUoTnua ac@aAeiag TG ouokeurig (Beite
“Meprypa@n Twv evoeifewv oQAAUaTog”).

H Bpuon Tou vepou Bev eival avoixTr rj 0 cwArvag TTapoxng vepou eivai
ToaKIoOpEVOG (avaBer n evdeikTikr Auxvia “Bpuaon vepou kAeioTh”).

H 8kn amopputravTikou
TEPIEXEI UTTOAEIppOTO
QITPPUTTAVTIKOU/TTPOCBETIKWV
o710 TEAOG TNG TAUON G

H Brikn Tou aTropputavTikoU Jev £ival CwoTA eykareaTnuévn r eival
utrhokapiopévn (Beite “KabBapiopdg kai ouvtripnon”).

To @iATpo péoa oT1o owArjva TTapoxng vepou £xel PTTAOKApe! (BeiTe
“KaBapiopdg kai ouvrriipnon”).

H ouokeun Tapouoidaler
ToAAOUG Kpadaopoug KaTda
TO OTUWIHO

To mAuvTripio Bev eival iIcooTaBuiopévo. Ta Todia dev eival owoTd
puBuiopéva (Seite “Eykardoraon”).

To tAaioio petagopdg den £xel agaipeBei. MpIv XPrOIMOTTOINOETE TO
TAUVTIPIO, TTPETTEI VA APAIPETETE TO TTAQICIO HETAPOPAG.

Z10 TEAOG TOU TTPOYPAUHATOG
Ta pouya 5 oTUBovTal KaAd

H avicopportria Tou @opTiou TTAUONG KaTd To oTUWIPO EUTTOBIOE TN QAo
oTUWIPATOG Yia TNV TTpoaTaagia Tou TTAuvinpiou (8eite “AvicoppoTria kata
TO OTUWIHO).

H dnuioupyia utrepBoAiko’ a@pol epTTodIoe To oTUWIPO. EMAEETE

Kal  &eKIvAOTE TO TTPOYpappa “=ETTAUPQA Kal OTUWIPO”. ATTOQEUYETE TNV
utrepPoAikr) docoloyia atroppuTttavTikoU (JeiTe “ATTOppUTIAVTIKA Kal

EIVIIT - Lpfg\%?ﬂﬁd—)i\lonnm EpyaoLa
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Cognitive representation of expert users

Front Panel
Timer

(BELT-DRIVE WASHING
MACHINE SHOWN)

Agitator

INLET
CONNECTIONS

3 1“ :..l »Le L. =4 .":.‘ - |
/ 0TSO ORRD - 18k I Outer
Water Inlet =) (R | OB - i’ Tup
Valve ¥ 1| R d ot - A (D

HOSE
CONNECTORS

Water pump — \

Parts of the)
Washing
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Manual for expert users

Elektrolux washing machine connectors on control board circuit

1.9 Connectors on circuit board EWM1000

J6 J2 J1 J3 J4 J5 J7
JB-1: Heating element J2-1 Door safety interiock|J 1-1 Motor (triac) J3-1 Drain pump (line) J4-1 "Door closed” pilot  |J5-1 NTC temperature  |Serial interface:
(relay) (line-sensing) J1-2 Motor (stator — full [J3-2 Solenoids (line) lamp sensor
J8-2: Door safety J2-2 1st level(sensing) range) J3-3 (line) J4-2 "Door closed” pilot [J5-2 NTC temperature |J7-1 ASY_IN
intedock (line) J2-3 (Anti-overflow J1-3 Motor (stator - 1/2 [J3-4 Drain pump (triac) lamp sensor J7-2 ASY_OUT
18 pressure switch) range) J3-5 Pre-wash solenoid J5-3 Motor (tachymetric |J7-3 5V
T J2-4 Door safety interiock|J 1-4 Motor (rotor) {triac) generator) J7-4 GND
gt u:: iy (triac) J1-5 Motor {roter) 3-8 Washing solenoid J5-4 Motor (tachymetric
J2-5 (Door safety {triac) generator)
interiock) J3-7 Solenocids (line) J5-5 (DSP drum
J2-6 (Anti-overflow J3-8 (Not used) positioning system)
pressure switch)
£2334233332 43344245 3393238 et J2 J1 J3 J5
1 [ ] =l ] § e = = . = o . .. 4 .
i MIIMRILOOE — AOOnOomor: Annpmge LT AR, o TN ! TT%Y
. e 2 a 83 4 B J7 “
E X
oo -1
..._..: — :
Rear view - X
- 4 B
o m P L J8-1 J8-2
~™ /

EMN - Epyovouia - Nontik Epyacia
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Knowledge in the world vs. Knowledge in the head

Knowledge in the head is what one needs to learn (internalize) in order to
manipulate a technological artifact. If one possesses such stored knowledge he can
manipulate a technological artifact with a very simple interface e.g. through written
text.

Think of written human languages or computer programming through a first or second
generation Programming Language. One acquired it is very versatile but the effort
needed is substantial

Displays a list of files and subdirectories in a directory.

NIR [drive:llpathl[filenamel [+P]1 [~W] [-ALL:Jattribs1] [-0L[:]lsortordl]
[»31 [+B1 [+L1 [~CIH]1]

[drive:1lpathllfilenarel Specifies drive, directory, andsor files to list.
<P Pauses after each screenful of information.
#H Uses wWide list format.
/A Displays files wWith specified attributes.
attribs D Directories R Read-only files H Hidden files

S System files A Files ready to archive - Prefix meaning "not"
<0 List by files in sorted order.

sortord N By name (alphabetic) 3 By =ize (smallest first)
E By extension (alphabetic) D By date & time (earliest first)
G Group directories first - Prefix to reverse order
C By compression ratio (sMallest first) .
Displays files in specified directory and all subdirectories. The UNIX ]nterface
Uses bare forMat (no heading information or summaryl.

Uses lowercase. reqUired an important

Displays file compression ratio; /CH uses host allocation unit size.

amount of knowledge

Bwitches may be preset in the DIRCHMD environment variable. Owverride . h h d
preset suWitches by prefixing any sWwitch with - C(hyphen)--for example, ~-U. n t € Nhea




Knowledge in the world

Direct manipulation interfaces— a successful design that persists

& File toit RULEULR Font Fontsize Style | Direct manipulation interfaces
o | IO E—— Moc Pointing were introduced in the 1980s and
AR  1asso - [@]3] - setection proved particularly successful:
Al 4 scroll — [ €7 A | + text + No border

=B 7 B area it [ ] | - spray pain [ Bon & oeder’ -Visual representation of entities
~<L B brush - iﬂ PRGN J coy spacing that interest the user,
L. - lines — | | &2 | « eraser
g : = : Strent A -Manipulation of visual entities
O[O Ko d [S[@] | shoves ; ’ ’ trough a fixed set of relevant
| & Slel | i " alternative actions (most often
= ||| &] Cox ) also presented - rather than

= = © remembering commands and

e | 3 f&u’;, bobeome s conditions)

-Effects and results of user
actions are directly visible and

One of the earliest commercially availableist.direct manipulation most often reversible
interfaces was MacPaint



What do we mean by knowledge in the world?

Hints, metaphors, cues and other signs
that are incorporated in a technological
artifact specifically in order to signify
to its users how they can use it.

Knowledge in the world can take many
forms such as:

Written, symbolic, schematic
or verbal suggestions,

Physical constraints for the
users actions, which indirectly point
towards the correct way of performing
a task

Affordances, i.e. design
features that suggest the range of
possible manipulation ways (or degrees
of freedom) of the artifact




Knowledge in The Head vs In the world: comparison

Pros/cons

Knowledge in the World

Knowledge in the Head

Underlying

cognitive process

Requires interpretation of

signifiers

Requires retrieval form

long-term memory

Learning

Minimal. Depends on signal
perception and
compatibility of signal

with knowledge content

Requires learning, often
copious. Ease of learning
depends on the adequacy of
underlying conceptual

model.

Speed of use

Speed slowed down by
perception / interpretation

processes

Very fast

Walk-up & use

Yes

No

Continuous use

No advantage

May have advantage

Aesthetics

May become cluttered due to
number of signifiers /
instructions etc. Heavily

depends on design quality

Allows for freedom in

design / appearance,
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Affordances

Button - Push Switch - Flip Knob - Rotate

Affordances are an object’s (or environmental) properties that show the
possible actions users can take with it, i.e. what the object “affords” from
the animal to do with it



Affordances & signifiers

e R A P BB W L LAY

@ OjHIME
@ 40C @ o - UIF7
@ 30C @ P @ FPYR
@ W4 @ HSE

O O

24 FJMY AZER

A signifier [onuaivov] is a feature of an object (a cue) that
enhances the perception of its affordances for a specific animal
(user)



Affordances & Constraints

O_ Con sirpirss

Constraints may be physical (i.e. non-affordances) or semantic (i.e. signifiers)



Constraints: how we classify them

PODD

Physical (e.g. the shape of an electrical
plug not only affords but directly
constraints the way it should be
connected to the socket)

Semantic (e.g. in a car, the button on
the right controls the right side window
and the one on the left, the left side
window)

Cultural (e.g. a western Homo Internetis
would seek to the upper left of a web
page to find the owner of the page)

Logical (e.g. if you are assembling an

IKEA furniture you would expect that no
supplied pieces should be left unused).

What about modern USB plugs?



Lego Toys: a combination of all constraint types

PR N

What type of constraint is used to:
assemble the motorists head to his trunk?

choose which light to put at front and witch at the rear?

Place the “Police” stickers?



Hard constraints (or forcing functions)

&

e
5750115679
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A European 220 AV plug — Re-design it for DV imposing less constraints

44



Hard constraints - Interlocks

An industrial press operation forces
the user to position both his hands on
the commands before pressing begins

interlock: enforces the user to perform
necessary actions trough a predefined
sequence

= Lock-in: prevents the user from
quitting a procedure without
performing all necessary steps (e.g.
cashiers on a supermarket or in a self-
service restaurant)

= Lock-out: prevents the user from
performing an action before
successfully performing a prior one
(e.g. shut the door of his car without
taking the car keys from the ignition)



Example of an Interlock

The rear sliding door of the particular van model is prevented from
opening during gas filling. You cannot actually put the gas hose
inside the tank unless you lift-off the small lever on the right



Example of a Lock-in

This particular barrier has been placed at the floor level of
a building to prevent residents from accidentally going
down the stairs towards the basement in the case of
emergency (earthquake etc.)



Example of a Lock-in

The doors in the kindergarten
classrooms opposite are designed
so as to prevent young children
from getting out without the
consent of a tall and literate being
e.g. a human adult ©

The same principle is commonly
used in medical packaging to
prevent children from accidentally
administering drugs to themselves




Example of a Lock-in and Lock-out

Try to find a lock-in and a
lock-out in this common
process

What does each one tries to
prevent?

How could one redesign the
process

49



Principles for Design

Use both knowledge in the world
and knowledge in the head

—— — '—1‘
= Simplify the structure of tasks
Make things visible: bridge gulfs
— s S as between Execution and Evaluation

Get the mappings right
By Dieter Rams for Braun
Exploit the power of constraints

Design for error

When all else fails, standardize



The design of control functions: a real life example

The image opposite has not
been taken at a beer bar...

It is from the control room of a
Nuclear electricity production
plan

» Apart from a joke (which is not!)... what would be the reasons for the control room
operators to change the original levers with the ones you see in the image?

= What criteria were they trying to satisfy?

=  Which criteria of control design may have deteriorated from this intervention?



Criteria for the design, selection or evaluation of control functions

Ease of operation,

Feedback on manipulation

Ease of detection of the control

Ease of discrimination among multiple controls,
Prevention from accidental effectuation,
Attention to possible erroneous operation

Compatibility with:

D D N N N N N NN

The resulting effectuation to the controlled
system,

The need for precision in the controlled system,
The required speed of control,
The required force to be exerted,

The required frequency of use,

AN N NN

The required use duration.



Design and selection of control functions

Compatibility of control with effectuation
to the controlled system,

The need for precision in the controlled
system,

The required speed of control,
The required force to be exerted,
The required frequency of use,

The required use duration

Ease of operation,

Feedback on manipulation

Ease of detection of the control

Ease of discrimination among multiple controls,
Prevention from accidental effectuation,

Attention to possible erroneous operation

Think and sketch

» The tuning and volume controls
of an analog radio

» The same controls of a digital
radio

» The controls for opening doors
in a public city bus

» The pointer system of a digital
design application

» The car controls (direction,
braking, acceleration, speed
selection..)

» The trigger of a gun



Pads & Touch-Screen controls - are they any different?

Some issues of touch screen pads

=l ack of natural tactile feedback + button hidden by
fingers

»Gesture controls independent of topology

»Multi-touch gesture control
*Hand held - hand operated

»Discrete vs. analog parameter controls

Also....how about:

y,
=3D navigation pads 4 -
»3D gestures?

*Whole body Gestures? \

!

=sVoice commands?

=Combined gesture v- voice commands?



An office ventilator

Check the previous questions on the interface below...

[y r=r W[F e=sre
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O1 emBuPNTEC KATAOTACEIC TOU OUCTANATOG €ival Ol £CAC:
« Tpeic TaxUuTNTEC EI0AYWYNG ME AVOIXTEC TTEPTIOEC

* Tpei¢ TaXUTNTES ATTAYWYNG ME AVOIXTEG TTEPTIOES

* [lepaideg avoIXTEC XWPIC AsIToupyia AVERIOTHPA

* [lepaideg KAEIOTEC XWPIC AsiToupyia aveuioThpa
2.UVOAO 8 €1mBuPNTEC AEITOUPYIES

2.UVOAO ETTITPETTOMEVWV

AEITOUPYIWV
2xXx3x3=18

58



O1 emTPETTONEVEC AAAG UN ETTIOUUNTEC KATAOTACEIC
XWPIioVTal O€ TPEIC KATNYOPIEC:

1.KataoTpo@IKES yia TO ouoTnua (TT.X. KAEIOTEC YpiAIEC + AsiIToupyia
QAVEMUIOTAPA)

2.TNapdAoyeg KATaoTAOEIS (T1.X. KAEIOTO ouoTnUa + PEYIOTN TaXUTNTA
QAVEUIOTAPA)

3. TEXVIKA €QIKTEC AAAG TTOU OEV KOAUTITOUV KATTOIO TTPAYMATIKO OEVAPIO
yia Tov XpAoTn (TT.X. A&IToupyia ¢cutTvnTNPIOU HE OKpPIiBEIa
OEUTEPOAETTTOU)

EMII - Epyovopia - Nontikn 59
Epyoacia



Up to you! An exercise

Try to design your own interface for an electric ventilator that is

mounted on a wall or window for office or home use.

Technical specifications

= A fan with three rotating speeds
» possibility to reverse the airflow, either intake or outturn

= a grill / louver that can open and close the ventilator’s opening

Try to think what are the expected user goals and design for these. Providing
action possibilities that are not part of the expected user goals is often source

of complexity, misinterpretations and errors















Examples of controls with detail specifications (1)
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Examples of controls with detail specifications (2)

TuTmikéG & eVAAAQKTIKEG UOPPEG- Aovaun (kg) | Aladpopri(mm) ZxOAia
Evdeikvubpeveg dlaoTaoelg (mm) min max | min max
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Experimental results of compatibility between control action and resulting

effect for different physical controls

Actuator type

Desired effect on system or device

Rotary knobs (buttons,

P

wheels etc.) G ‘E)\ @) 6\‘
o N e :
& a A ~—A A
G: Good compatibility }@O O O O @) O oxr=so0
F: Fair compatibility = 9 PR
P: Poor Compatibility o q? « O ; O s
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Levers =]
System up m —
N og A § L
Qéb Lo s A ':f
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Compatibility of interface controls to the user goals
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Mapping of physical actuators to the user goals (e.g. flow & temperature control)

Left: indirect (need to manipulate both knobs to control temperature and flow

Right: Direct (vertical control -> flow, horizontal - Temperature )



Semantic vs. functional relation between control functions

The relative proximity of
different control functions
depends on:

*Functional dependencies and
typical sequences of use

*Semantic / technological
groupings
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Nevertheless, control display design retains part of
the art feeling




General principles for the relative positioning of control functions

There should be a topological correspondence between the positioning of a control
and the positioning of the controlled function (if applicable).

Controls performing similar actions should be similar in shape and be positioned in a
similar direction.

Directional displacement of controls performing similar actions should be the same.

Controls that should not be confused or that should not be actuated simultaneously
should be positioned far from each other (far meaning in physical or informational /
navigational space)

When placing a large number of controls on a panel it is advised to limit the size of
matrices to 3 x 5 to minimize slip errors

Sequence of actuation between controls should preferably follow a left to right and
top to bottom direction

It may be -and usually is- difficult to satisfy all criteria. In any particular
design one should make the appropriate trade-offs




Example of a marine engine topological mimic diagram
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Example of an industrial process functional diagram
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Principles for the layout of visual display functions

=  Mimetic diagrams should be used when the topology of the physical process
is relevant for cognitive or manual task execution

= Functional diagrams should be used when the physical topology is not
relevant

= |n frequent checking sequences, place displays from left to right and top to
bottom




Criteria for the design, selection or evaluation of information display

functions

= [nformation displays should display the
required accuracy and no more. Value scales
should have no more resolution than
required for the task

UIGIWL -

"0 \;5 M 1388

= Avoid high resolution if not accompanied by E 5] .
the same level of accuracy (see recent oo 6300 b 40l O
marine accidents) P

EXT  SCREENS  MENU
[ | =

= [nformation should be easy to read and
prevent from erroneous reading

= Information should be in a format that is
close to the cognitive process that it
supports (e.g. digital, analog, trend)

= Changes in the information status of displays
should be easily detectable

= Display malfunctions should be detectable

= Audible information should be used primarily
as extra support for critical inf.




Criteria for the design, selection or evaluation of information display

functions

1 - .

B101 B101

= Display with (a) digital (b) analogue and (c) dynamic (trend-supported) tank level
feedback. Source: University of Oldenburg




Examples of standards, design recommendations for analogue displays

1 inappropriate design - 2 appropriate design - 3 applicable value area
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Experimental results of error rate of different types of displays
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Suggested pointer direction from different types of analogue visual displays
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Groupings of analogue displays




Alphanumeric character height and readability as a function of reading

distance
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—————— . In practice the following formula is used:
H(m) =d (m) / 200
Where d = Reading distance



Correlation between alphanumeric character Height & width
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These suggestions are generic and do not take into consideration typeface design,
kerning (character spacing), color contrast, back or front illumination etc.




