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ABSTRACT

Image 1: Desborough, G. (2016). Testing prototype gimbal.

READY STEADY GO: DESIGN OF A PROTECTIVE, STABILISING CAMERA GIMBAL'

The rapid evolution of lightweight, high performance compact cameras in conjunction with electronic
stabilisation has given photographers and filmmakers the ability to capture extremely high quality ‘shake-
free’ footage. However most of the equipment currently available is cumbersome and offers poor
protection for expensive cameras. This issue is especially problematic for subject matter like action sports
such as BMX, skateboarding, and snow sports where the action is fast and the conditions can be extreme.

My design objective was to develop a protective, stabilising camera gimbal that was easy to use and
extremely compact and lightweight. I also wanted to design for competitive cost in materials and
manufacture to make my product available to a wide user base.

I used a spiral product development process involving multiple prototype iterations to develop aspects of
the design, particularly the external roll axis which is a major feature. My final design incorporates
innovation: in how the roll axis and drive was achieved; the mounting system which enables rapid set up
and lens changes; a very high level of protection; and ease of use in a compact and lightweight unit.

The end result is a product which should appeal to leading edge amateur and semi-professional
filmmakers in this area, and give them new options to expand their craft.

Keywords: industrial design, gimbal, stabilisation, action sports, lifestyle sports, low volume manufacturing.

' A gimbal is a stabiliser, usually in all three axes of rotation, that brings together electronics, sensors and motors to
cancel motion and shake from the camera operator before it reaches the camera.

READY STEADY GO: DESIGN OF APROTECTIVE, STABILISING CAMERA GIMBAL - GEOFFREY DESBOROUGH MDES EXEGESIS PAGE iii



ACKNOWLEDGEMENTS

Many thanks to my MDes Joint Supervisors; Lyn Garrett’and Helen Mitchell®. As a BDes(Hons) graduate in
Photography, embarking on an Industrial Design Masterate was a huge challenge. Thank you for your faith
in me as I tackled this challenge which involved both photography and industrial design elements. At the
beginning of my Master’s study I also completed a Fab Academy Diploma in Wellington, and am very
grateful for the support and assistance of Wendy Neale* and Craig Hobern in completing that course. All of
the 3D workshop staff, especially Ken Howe, have also been of great help to me.

I am fortunate to have had the input of my brother, Jimmy Desborough, a talented engineering student,
for specific advice on electronic design and general troubleshooting. I am also indebted to Spyro Serepisos
of Grizzly Pictures (grizzlypictures.co.nz) for user experience perspectives and the opportunity to be part of
commercial projects using traditional camera gimbal equipment.

2 Major coordinator industrial design, Nga Pae Mahutonga - The School of Design, (04) 801 5799 ext. 63234,
Lk.garrett@massey.ac.nz.

® Major coordinator photography and team leader, Whiti o Rehua School of Art, (04) 801 5799 ext. 63530,
h.mitchell@massey.ac.nz

4 Manager of Fab Lab Wellington, (04) 801 5799 ext. 63645, w.neale@massey.ac.nz

READY STEADY GO: DESIGN OF APROTECTIVE, STABILISING CAMERA GIMBAL - GEOFFREY DESBOROUGH MDES EXEGESIS PAGE iv



CONTENTS

Page
ABSTRACT iii
ACKNOWLEDGEMENTS iv
1 INTRODUCTION 1
1.1 PERSONAL INFLUENCES 1
1.2 MARKET TRENDS 3
13 WHAT IS THE PRODUCT OPPORTUNITY? 4
14 SKILLS DEVELOPMENT 5
1.5 PRODUCT DEVELOPMENT PROCESS 6
1.6 SCHEDULE 7
2 CUSTOMER NEEDS RESEARCH 8
2.1 TARGET MARKET
2.2 USER NEEDS RESEARCH
3 PRODUCT SPECIFICATION 16
3.1 VISUAL PRECEDENTS 16
32 COMPETITIVE PRODUCTS ISSUES ANALYSIS 19
33 DESIGN GOALS 21
34 PRODUCT SPECIFICATIONS 22
4 CONCEPT DEVELOPMENT 23
4.1 DESIGN TOOLS 23
4.2 CONCEPT DEVELOPMENT 24
5 PROTOTYPING 27
5.1 OVERVIEW OF PROCESS 27
52 MATERIALS SELECTION 28
53 FIRST PROTOTYPE 29
54 SECOND PROTOTYPE 31
55 THIRD PROTOTYPE 33
5.6 FOURTH PROTOTYPE 37
5.7 FIFTH PROTOTYPE 41
5.8 SIXTH PROTOTYPE 46
5.9 SEVENTH PROTOTYPE 47
5.10 EIGHTH PROTOTYPE 49
5.11 NINTH PROTOTYPE 55
5.12 TENTH AND FINAL PROTOTYPE 57
513 USER TESTING 71
5.14 BALANCING PLATE (FABLAB PROJECT) 72
6 SUMMARY AND CONCLUSIONS 73
6.1 DESIGN REVIEW 73
6.2 DESIGN FOR MANUFACTURING 75
6.3 DESIGN FOR ENVIRONMENT 76

READY STEADY GO: DESIGN OF APROTECTIVE, STABILISING CAMERA GIMBAL - GEOFFREY DESBOROUGH MDES EXEGESIS

PAGE v



6.4 PERFORMANCE AGAINST DESIGN SPECIFICATION 77

6.5 LEARNINGS 79

7 FUTURE DEVELOPMENT 80
7.1 POSSIBLE FUTURE DEVELOPMENT 80

8 REFERENCES 81
9 BIBLIOGRAPHY 85
10 LIST OF IMAGES / FIGURES 86
11 APPENDICES 90
111 CAMERA MOVEMENT TECHNIQUES 90
11.2 MARKET TRENDS 91
11.2.1 Stabilising equipment trends 91
11.2.2 Camera and filmmaking trends 92
11.2.3 ‘Lifestyle’ sports and new media channels 94

1.3 PERSONAS OF POTENTIAL USERS 96
11.4 EXISTING PRODUCT OVERVIEW 101
11.4.1 Gimbal manufacturers 101
11.4.2 Key products in the gimbal market 102
11.4.3 Setup process for DJI Ronin 106

11.5 MATERIALS RESEARCH 107
11.5.1 Drop test standard (MIL-STD-810F 516.5) 110

READY STEADY GO: DESIGN OF APROTECTIVE, STABILISING CAMERA GIMBAL - GEOFFREY DESBOROUGH MDES EXEGESIS PAGE vi





