ISO 9241-920:2009-03 (E)

Ergonomics of human-system interaction - Part 920: Guidance on tactile and haptic
interactions

Contents Page
0T =T o v
L X 11 T2 T o vii

1 £ o - PSS 1

2 ApPPIYING ISO 9241-920 ........coviiicireriicieeersssre e s sssnressssssr e s ssssmr e s sassnsesssssnsesssssnsessassneessnsansessansessasans 1

21 Recommendations ... e 1

2.2 Evaluation of Products ... 1

3 Tactile/haptic inputs, outputs, and/or combinations .........cccccceeimriiiiiriiiieeeeeee e 2
3.1 General guidance on tactile/haptic inputs, outputs and/or combinations .........cccccccenriiccinnees 2
3141 (07631041721 To I o= g ] o 1 4 =T T o1 =0 S 2
3.1.2 Providing accessible information on tactile/haptic elements .........ccccemrriiiicccieiic s 2
313 Providing contextual information ... 2

314 Using consistent [abels ... 2
3.1.5 Identifying system State ..o ———————— 3
3.1.6 Minimizing fatigue ... ———————————— 3
31.7 Providing alternative input methods ..........cccociiinici e —————— 3
3.1.8 Maintaining coherence between modalities ..........cccccciiiriiiiini e —— 3
3.1.9 Combining MOdalities ..........ccciiiiiiirii e —————————————— 4
3.1.10 Presenting realistic @Xperi€NCes ... ————— 4
3.1.11 Isolation of individual interface elements ... ——— 4
3.2 Intentional individualization ... ———— 5
3.21 Enabling users to change modalities ..........ccccciiiiiriinrnn e 5
3.2.2 Enabling force feedback override ... 5
3.23 Enabling users to individualise tactile parameters ... 5
3.3 Unintentional user perceptions ... s s snsssssn s 5
3.31 Limiting acoustic output of tactile/haptic display ........ccccccomimiiiiciiiicr e 5
3.3.2 Limiting heat gain of contact surface ..........ccccvviiinri s ———— 5
3.3.3 Avoiding sensory adaptation ..........cccccciiii s ——————— 6
3.34 Recovering from sensory adaptation ...........ccccvciiiiiniii i —————— 6
3.3.5 Avoiding unintended perceptual illuSIONS ..o ——— 6
3.3.6 Preventing temporal Masking .......cccccviriiniiiimi s —————_—— 6
4 Attributes of tactile and haptic encoding of information ..........ccccccmiiiiiccccic e, 6
4.1 High level guidance on tactile/haptic encoding of information ...........cceeeecciiimiincccccceeeees 6
411 Using familiar tactile/haptic patterns ... 6
4.1.2 Making tactile/haptic encoding ObVIOUS ..........cccccmiiiiiiccciecrrrr s e 6
41.3 Conformity to user exXpectations ..........cccccciiiiiiiicciscrirr e see e annns 7
41.4 Using sensory substitution ...........cccciiiii i ——————_— 7
4.1.5 Using appropriate spatial addressability and resolution ... 7
4.1.6 Using tactile apparent 10Cation ............ e 7
41.7 Using distal body parts for high spatial resolution ...........cccovriminniinn 7
41.8 Using higher addressability for trained users ..........ccccoiiiiiiinci 7
419 Using tactile apparent motion ............. 7
4.1.10 Preventing spatial Masking .......cccccciiimiiiiiiissss s s s ss s s s s s s s ss s ssssssssssssssssssnsn s 8
4.2 Guidance on specific tactile/haptic attributes for encoding information ...........ccccccnrrrinnnnnees 8
4.21 Selecting dimensions for encoding information ............ccccoiiiii s - 8
4.2.2 Discriminating between attribute values ... ———— 9
4.2.3 Limiting the number of attribute values ... 9



424 CombiniNg Properties ... s e n s 9
4.2.5 Limiting COmMPIeXity ....cccceiiiiiiiiiiii i ——————————— 9
4.2.6 Encoding by object Shape .......ccccciiiiim s ————— 9
4.2.7 Encoding information by temporal pattern ..o ———————— 9
4.2.8 Encoding information using vibration amplitude ..........ccccooniiiiinni 9
4.2.9 Encoding information by vibration freqQuency .........cccccoiviiii 10
4.2.10 [ =39 LoToTo [T o [ e 320 Lo o 11 {'o o 10
4.2.11 Encoding by temperature ... 10
4.2.12 Encoding by thermal conductiVity ... s 10
4213 Identifying information values ... e 10
5 Content-specific @NCOAING ......ccccciiiiiiiiciirrr s e ssmn e e e e s e mmnn e e e e eananan 1
5.1 Encoding and text data ... ——————— 1
5.2 Encoding and using graphical data ...........cccconiimiinis s 1
5.21 Displaying tactile/haptic graphics .........ccccocciiiiini e —————— 1
5.2.2 Using grids on tactile graphs ... —————— 1
5.2.3 Using landmarks in tactile maps .........ccccoivimiinr e —————— 1
5.24 Providing scales for tactile maps ........ccccorivmmiii e ————— 1
5.3 (=g LeTeTo [TaTe J=Ta e IUTT] g Te T o o] 41 (o L= 12
5.3.1 Using tactile/haptic CONrolS .........oooccciiiiiii e sms e s am e e e e nmmnnes 12
5.3.2 Using size and spacing of controls to avoid accidental activation ............ccccccccvrirriiiiccinnnes 12
5.3.3 Avoiding difficult control actions ... —— 12
5.34 Using force to avoid accidental activation ..........ccccccmiiicccciiini e 12
5.3.5 Interacting With CoONtrols ... —————— 12
6 Design of tactile/haptic objects and space .........cccccvvmiinri i —— 13
6.1 Tactile/haptic diSplay SPACES ......ccccoioiiiiii e e 13
6.1.1 Ease of perceiving multiple tactile/haptic objects ..o 13
6.1.2 Ease of identifying adjacent tactile/haptic objects .........ccccciriimiiriicni 13
6.1.3 Maintaining separation between surfaces of objects ........ccccciiiiccciii s 13
6.1.4 Separating tactile/haptic elements ... —————————————— 14
6.1.5 ANV e YT [T T I=T0 0 1 4V Z=] 2= Lo =T 14
6.1.6 Avoiding VOIUME lIMILS ... s s e 14
6.1.7 Avoiding falling out of the tactile/haptic SPACe .........cccccvcmrirriiisicccrerrr e 14
6.2 L0 ] o 1= o3 S 14
6.2.1 Using appropriate object Size ... 14
6.2.2 Creating discriminable tactile/haptic Symbols .........ccocciiiiiininii 14
6.2.3 Creating tactile/haptic symbols from visual symbols ..........cccocvviiiiiiiiiniic s 15
6.2.4 Tactile/haptic object angles ..o ————————— 15
6.2.5 Tactile/haptic ObJeCt COrNErS ... —————— 15
7 LT =T T T o 15
71 Navigating tactile/haptiC SPACE .........cccccicemiiiiiiiic e snn e e e e e s sanmenes 15
711 Providing navigation information ... 15
7.1.2 Supporting path planning ... 15
71.3 Providing well-designed paths ... 15
71.4 Making landmarks easy to identify and recognise ..........ccccoiiicmiiniinn 15
71.5 Providing appropriate navigation techniques ... 15
7.1.6 Providing navigational @ids ..........cccoimiiiin e ————— 16
71.7 Understanding the tactile/haptic SPace ... 16
71.8 Supporting exploratory strategies (Procedures) ........ccccivivrriinisir e ————— 16
7.2 Reconfiguration ... ————————— 16
7.21 Reconfiguring the tactile/haptic SPACe .........cccciiiiiiiiii e 16
7.3 Interaction teChNIQUES ... s s e 17
7.31 Implementing interaction teChNIQUES ... 17
7.3.2 Avoiding unintended 0SCillation ............cuiiiiiiiiimime s 17
Annex A (informative) Overview of the ISO 9241 SErieS ........ccccccerrrririiccissmrrrr e smnee s e e esnens 18
BibliOGrapRy ...oiceeii i, 22



		2024-05-21T20:10:00+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




