
IN THE FIELD OF TECHNOLOGYDEGREE PROJECT 
DESIGN AND PRODUCT REALISATION
AND THE MAIN FIELD OF STUDY
MECHANICAL ENGINEERING,
SECOND CYCLE, 30 CREDITS

,  STOCKHOLM SWEDEN 2020

Case Study: Digitization of a 
User Interface
Investigating the use of a touch screen in 
Helicopter 14

HANNA ABRAHAMSSON

LINN KARLSSON

KTH ROYAL INSTITUTE OF TECHNOLOGY
SCHOOL OF INDUSTRIAL ENGINEERING AND MANAGEMENT



 



  

 

 
 
 
 
 
 
 
 

Case Study: Digitization of a User Interface 
Investigating the use of a touch screen in Helicopter 14 

 

HANNA ABRAHAMSSON 

LINN KARLSSON 
 
 

 

 

 

     
 

 
 

 
 

Master of Science Thesis TRITA-ITM-EX 2020:165 

KTH  Industrial Engineering and Management 

Machine Design 

SE-100 44  STOCKHOLM 

 



  



Examensarbete TRITA-ITM-EX 2020:165 

Fallstudie: Digitalisering av ett användargränssnitt
Undersöker användningen av en touchskärm i Helikopter 14 

Hanna Abrahamsson 

Linn Karlsson 

Godkänt 

2020-05-02

Examinator 

Claes Tisell

Handledare 

Anders Hedman 

Uppdragsgivare 

Saab 

Kontaktperson 

Gustav Casselbrant 

Sammanfattning 
Ett anva ndargra nssnitt bö r vara intuitivt fö r att uppgifter ska kunna utfö ras pa  ett effektivt öch sa kert sa tt. 
I Heliköpter 14 (HKP 14) finns öperatö rskönsöler med ett anva ndargra nssnitt söm kallas 
Prögrammerbara Knappar (PK). Dessa styr det ledningssystem (MMS) söm finns ömbörd pa  heliköptern. 
Att ersa tta det nuvarande anva ndargra nssnittet med en töuchska rm har fö reslagits. Fö r att fö rsta  
öperatö rernas arbete i sin köntext har den ha r fallstudien genömfö rts med inspiratiön fra n etnögrafi. Det 
nuvarande gra nssnittet har studerats teöretiskt genöm att la sa systemmanualer öch praktiskt genöm 
demönstratiöner av ledningssystemet i Saabs testrigg öch i HKP 14. Fallstudien avser att hitta vilka 
mö jligheter öch begra nsningar söm uppkömmer i samband med att gra nssnittet ersa tts med en 
töuchska rm. Fö r att undersö ka ölika perspektiv pa  anva ndandet av en töuchska rm i HKP 14 har intervjuer 
genömfö rts med öperatö rer öch en flygtekniker, samt ansta llda pa  FMV öch Saab. Studien visade att det 
finns ba de fö r- öch nackdelar med att implementera en töuchska rm i heliköptern. En a terkömmande 
farha ga med töuchska rmar var att de saknar fysiska referenspunkter. Denna studie ger fö rslag pa  hur taktil 
a terköppling kan uppna s pa  en töuchska rm öch exemplifierar hur det digitala anva ndargra nssnittet kan 
se ut med ha nsyn till detta.  
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Abstract 
A user interface shöuld be intuitive tö allöw efficient and safe executiön öf tasks. Helicöpter 14 (HKP 14) 

has öperatör cönsöles with an analög user interface, called Prögrammable Keys (PK), tö cöntröl a Missiön 

Management System (MMS). The idea öf replacing the PK with töuch technölögy has arisen. Tö understand 

öperatörs’ wörking envirönment, this case study was cönducted with inspiratiön fröm ethnögraphy. The 

PK have been studied by reading system manuals and familiarizing with the MMS in Saab’s test rigs and in 

HKP 14. This study aims tö investigate the öppörtunities and challenges with implementing a töuch screen 

tö replace the current PK. Interviews have been cönducted with öperatörs and öne technician wörking 

with HKP 14. Tö highlight additiönal perspectives ön usage öf töuch technölögy, interviews with 

emplöyees at FMV and Saab were carried öut. This study föund böth benefits and drawbacks with 

implementing a töuch screen in the helicöpter.  The möst cömmön cöncern was that töuch screens lack 

tactile feedback. This study exemplifies höw physical suppört can be achieved ön a töuch screen and höw 

a Graphical User Interface (GUI) can be designed with regards tö this. 
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1. INTRODUCTION  



 

 

1.1 Background 

1.1.1 The Tac cal Mission System in HKP 14  

1.1.2 The Operator Console in HKP 14 

Figure 1. The console with callouts on the MTD and 
Programmable Keys. Image provided by Saab. 

 

 

1.1.3 The Programmable Keys (PK) on the Console 

Figure 2. The Programmable Keys with 32 keys and eight 
displays. Image provided by Saab. 

1.2 Delimita ons 

 

 

 



 

 

2. THEORY AND RELATED RESEARCH 

2.1 Considera on of the Context 

2.2 Digi zing Analog Systems in Aircra s 

2.3 Eyes-Free Interac on with a Touch Screen 

2.3.1 Hap c Feedback in Avionics 

2.3.2 Touch Screen Usage in Cars 



 

 

2.4 Guidelines for a User Interface 

 

2.4.1 Use of Colors 

2.4.2 Recommended Bu on Size 

2.4.3 Use of Labels and Symbols 

2.5 Research Ques on 



 

 

3. METHOD DESCRIPTION 

3.1 System Introduc on and Site Visit 

 
 

3.2 Interviews with FMV 

3.3 Interviews with Saab 

3.4 Interac on-Guide-Test 



 

 

 
Figure 3. An interaction guide placed on the MilDef 

tablet during the interaction-guide-test. 

3.5 Idea on of Graphical User Interfaces 

 
Figure 4. During the paper-prototype-test drawings of the 

GUI were placed inside a cardboard frame. 

 

4. RESULTS 

4.1 Operators in HKP 14 

4.1.1 Operators’ Usage of Programmable Keys (PK) 



 

 

4.1.2 The Context and Working Environment in HKP 14 

4.1.3 Opportuni es with Using a Touch Screen in HKP 14 

4.1.4 Challenges with Using a Touch Screen in HKP 14 



 

 

Figure 5. Flame resistant gloves used by operators. 

4.1.5 Limited Involvement of Operators 

4.2 FMV’s Perspec ve on a Touch Screen 

4.2.1 Opportuni es with Implemen ng a Touch Screen 

4.2.2 Challenges with Implemen ng a Touch Screen 



 

 

4.2.3 Desired Feedback from PK 

4.3 Operator Consoles in Corve es 

4.3.1 The Touch Input Display (TID) 

4.3.2 Benefits of a Touch Input Display (TID) 

4.3.3 Drawbacks of a Touch Input Display (TID) 



 

 

4.4 Implementa on of a Touch Screen in Gripen 

4.4.1 Opportuni es with Using Touch in Gripen 

4.4.2 Challenges with Using Touch in Gripen 

  



 

 

4.6 Interac on-Guide-Test 

 

Figure 6. The tested interaction guides in plastic for key 
size, slider, and interactive GUI prototype. 

4.6.1 Thickness of The Interac on Guide 

Table 1. The median value of participants’ preferred 
thickness of the interaction guide and preferred 

dimensions of key and slider. 

Participant Thickness 
[mm] 

Key size 
[mm] 

Slider 
height 
[mm] 

Slider 
width 
[mm] 

Total median 

4.6.2 Size of Key and Slider 



4.6.3 Correla on Between Thickness and Size 

4.7 Graphical User Interface (GUI) Concepts 

4.7.1 Paper-Prototypes

Full-covering interaction guide

Semi-covering interaction guide

No interaction guide  

4.7.2 Concept Design of GUIs 

 
 

Figure 7. Illustration of plastic interaction guide (blue) 
and touch area (yellow) for the three GUI concepts.



 

 

4.7.3 Full-Covering Interac on Guide 

Figure 8a. The GUI concept with Full-covering interaction 
guide in plastic on a tablet. 

 

Figure 8b. The design of the GUI concept with a full-
covering interaction guide. In this view the key “NOTES” is 

selected and displayed on the MTD.  



 

 

4.7.4 Semi-Covering Interac on guide 

 

 

Figure 9a. The GUI concept with Semi-covering interaction 
guide in plastic on a tablet. 

 

Figure 9b. The design of the GUI concept with a semi-
covering interaction guide. In this view the key “NOTES” is 

selected and displayed on the free touch area.  

4.7.5 No Interac on Guide 

Figure 10a. The GUI concept with No interaction guide on 
a tablet. 

 

Figure 10b. The design of the GUI concept with no 
interaction guide. In this view the key “NOTES” is selected 

and displayed on the full screen. 



 

 

5. DISCUSSION 

. 

5.1 Touch Screens in Avionics 

5.2 A tudes Toward Using Touch in HKP 14  

5.2.1 Touch Screens’ Lack of Physical Support  

5.3 Evalua on of the Created Concepts   



 

 

5.3.1 Interac on Guide or Not 

Full-covering interaction guide

Semi-covering- No interaction 
guide

Semi-covering interaction guide

Full-covering interaction guide

5.3.2 The Design of the GUI Concepts 

Semi-

covering interaction guide

5.4 Source of Error 

5.4.1 Operators’ Involvement in the Study 



 

 

5.4.2 Interview Results 

5.4.3 Prototype-Tests Results 

5.5 UN Sustainable Development Goals 

5.6 Future Work 

  



 

 

6. CONCLUSION 
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APPENDIX I – ABBREVIATIONS AND TERMINOLOGY 

Abbreviation Description 

Terminology Description 



 



 

 

APPENDIX II – AFFINITY MAPPING 



 



APPENDIX III – INTERACTION GUIDE, TESTING PROCEDURE 

Equipment Used in the Test 

Tes ng Procedure 

_____________________________________________________________________





APPENDIX IV – PAPER-PROTOTYPE-TEST 

Paper-Prototype 1: Full-Covering Interac on Guide 

1. This view displays the original PK. A slider and a row 
with 8 favorite keys are added. Now press RADAR. 

2. The functions for RADAR will appear. Now press a key 
of your choice. 

3. When pressing a key that has a direct impact on the 
system, a con irmation step appears as a safety 
feature. Now press NO to deactivate the function.

 

 



Paper-Prototype 2: Semi-Covering Interac on Guide 

 

   

 

1. This view displays the original PK and NOTES are 
displayed on the top. Now press PDF. 

2. A PDF is displayed at the top. In this view, it is possible 
to search in the PDF and read it. Now press OWN. 

3. The key OWN allow 24 favorite keys to be saved. 

 

 



Paper-Prototype 3: No Interac on Guide 

       

  

1. This view displays the original PK. An additional row 
is added where 8 favorite keys can be saved. Now press 
the tab +/-. 

2. In this tab, a slider is displayed to adjust different 
values. For example, zoom in/out, map scale or 
brightness on the tablet. Press PK to return to return 
to view 1. 

 

 



Paper-Prototype 4: No Interac on Guide 

      

     

 

1. This view displays the original PK. An ADMIN key is 
added at the upper right corner. The tab OWN PK is 
placed at the bottom. Now press OWN PK.

2. In this view OWN PK are displayed, where 32 favorite 
keys can be saved. Now press ADMIN. 

3. NOTE is activated. In this view notes can be written 
by hand or with the existing keyboard. Now press 
CHECK-LIST. 

4. CHECK-LIST is activated. In this interactive checklist, 
speci ic preparing tasks can be checked before takeoff 
for example. Now press any of the PK to return to the 
irst view. 

 

 



Paper-Prototype 5: No Interac on Guide 

1. This view displays the original PK. Notes, PDFs, OWN 
etc. are placed at the top row and a slider is added. 
Now press OWN. 

2. In this view, the key OWN is displayed, where 32 
favorite keys can be saved. Now press ATTITUDE DATA.

3. ATTITUDE DATA is activated. In this view, light 
navigation data is displayed. Press ATTITUDE DATA 
again to return to the PK view. 

 

 



 

 

Feedback from the Paper-Prototype-Tests 

Feedback on Paper-Prototype 1  

Feedback on Paper-Prototype 2  



Feedback on Paper-Prototype 3 

Feedback on Paper-Prototype 4 



Feedback on Paper-Prototype 5 

General Feedback on the Paper-Prototypes 



 

 

APPENDIX V – FULL-COVERING INTERACTION GUIDE 

 
1. Press SIGN IN.  

 
3. In this view favorite keys are displayed. Now press 
LASER FIRE.  

 
5. LASER FIRE is deactivated. Now press GAIN +. 

 
2. In this view the PK are displayed. Now press OWN. 

 
4. A con irmation step appears. Now press NO to 
deactivate. 

 
6. GAIN + is activated and the slider appears to adjust it. 
Now press PDF.   



7. A PDF library is displayed on the MTD. Now press 
NOTES. 

9. A touch keyboard is displayed. Now press 123. 

11. BRIGHTNESS is activated and the slider appears to 
adjust it. Now press PK to return to view 2. 

8. Notes are displayed on the MTD. Now press KEYBOARD.

10. Numbers are displayed. Now press BRIGHTNESS. 



APPENDIX VI – SEMI-COVERING INTERACTION GUIDE 

1. Press SIGN IN. 

3. In this view favorite keys are displayed. Now press 
LASER FIRE. 

5. LASER FIRE is deactivated. Now press GAIN +.

2. In this view PK are displayed. Now press OWN.

4. A con irmation step appears. Now press NO to 
deactivate. 

6. GAIN + is activated and the slider appears to adjust it. 
Now press PDF. 



7. A PDF library is displayed on the top. A PDF is selected 
from the folders. 

9. The search function is activated. Now press 
FULLSCREEN. 

11. Notes are displayed. Now press ATT.DATA. 

8. A PDF is displayed in this view. Now press the search 
bar. 

10. The fullscreen is displayed. Now press NOTES. 

12. The attitude data is displayed. Now press 
BRIGHTNESS.



13. BRIGHTNESS is activated and the slider appears to 
adjust it. Now press PK to return to view 2. 





APPENDIX VII – NO INTERACTION GUIDE 

1. Press SIGN IN. 

3. In this view favorite keys are displayed. Now press 
LASER FIRE. 

5. LASER FIRE is deactivated. Now press GAIN +.

2. In this view PK are displayed. Now press OWN.

4. A con irmation step appears. Now press NO to 
deactivate. 

6. GAIN + is activated and the slider appears to adjust it. 
Now press PDF. 



7. A PDF library is displayed. Now press NOTES. Press 
NOTES 

9. The EOS VIEW is displayed. Now press ATT.DATA.

11. BRIGHTNESS is activated, and the slider appears to 
adjust it. Now press PK to return to view 2. 

8. Notes are displayed. Now press EOS VIEW.

10. The attitude data is displayed. Now press 
BRIGHTNESS. 
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