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Abstract - Lersure boat design requires a comprehensive approach combining emotion with engineering technology, and requires
designers to constantly exchange information and cooperate with engineers during the design process. This study suggests a design
process and design methods suitable for leisure boat design. The design process consists of five steps:' understanding, exploring,
analyzing, developing, and validating based on the designer’s thinking process. Design methods were suggested to ster collaboration
and communication between designers and engineers at each phase. This process and methods were applied to the hydrofoil-boat design
and evaluated. The results suggest that the design methods promote cooperation and communication between the designer and the
engineer and fcilitate mutual understanding and trust
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Fig. 1 Leisure boat design process
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STEP1 Identify stakeholders and make a list.
Interview and desk research for stakeholders.

STEP2 | (Indicating interest and motivation of stakeholders)
Analyze the interaction, structure of interests and benefits among

STEP3 stakeholders. (Identify stakeholder’s relevance and communication methods)
Identify potential conflicting factors, opportunities and needs among

STEP 4 stakeholders.

STEPS Based on the above analysis, map and visualize stakeholders.

Fig. 2 Process of making stakeholder map
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STEP1 Select the desired equipment category.

Fill in the appropriate checklist within the category. (Specification, number
STEP2 of passengers, material, construction method, style, etc)
STEP3 The images and specifications of the desired boat are represented.

Fig. 3 Using process of design image board
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STEP1 Collect pictures of field experiences.

STEP? List pictures of the field experience in chronological order.

STEP3 Put the photos on the board and classify them as designer/engineer/user.

Designer/engineer/user put color notes expressing positive & negative

STEP4 portions under the photos on the board.

Fig. 4 Process of making experience mosaic map
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STEP1
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Interpret the collected data together, derive important keywords and

identify needs.

STEP2

Classifies the personal experiences in positive/negative
and analyze the steps that cause the P/N response.

STEP3

The P/N response of the member is expressed numerically
and the emotional flow of the whole member is grasped.

STEP 4

STEP S

Members gather to interpret and reconfigure feelings
and emotional changes according to scenarios.

Discuss some of the similarities and differences in each step.

STEP6

Overlay the numerical graphs to understand the meanings of the hidden

or overlapping parts between the different numbers

Fig. 5 Process of making experience graph
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STEP1 Display the design concept derived in the following table. ‘

STEP 2 Designers and engineers evaluate the concept and score it. ‘

STEP3 Show the quantified concepts on the map and cbserve the pattem. ‘

STEP 4 Combine adjacent concepts in a map into a solution. ‘

STEPS Explain, share, and discuss each solution. ‘
Fig. 6 Process of making concept connection map
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Table 1 Making stakeholder map

@ write a complete list of stakeholders

- write a complete list of stakeholders
- 3 designers and 2 engineers attend the design process
as stakeholders(team members) ™"

@ Distribute individual stakeholder sheets

-Give team members a sheet of
overlapping circles of different sizes

- The team members who receive the
sheets must fill in their works from the
mmermost CORE  circle to  the
INDIRECT circle in order of importance
- Numbers 1, 2, 3, and 4 on the sheet
edge indicate work steps, and step 4
includes workshops

@ Create individual

User / Client

stakeholders map

- Understand the content and scope of the
boat development for each person on the
sheets prepared by the team members

- Identify work assignments and role
assignments that each team member
thinks

- Overlap the sheets of the team
members and collect the contents

Engineer

..

@ Create a full of stakeholder maps

- Organize the collected contents into a
single large map

- Look at the schematic map and see
how team members in the list
interact and relate with each other.

+ Identify and display common roles, roles
to be separated, and conflicts of interest

1) Designers are design practitioners with 8 to 10 years
experience in industrial design field.
Engineers are manufacturers with 5 to 15 vyears
experience in boat production field.
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Survey of laws on leisure equipment & boat ‘

Search websites related to maritime law

Create a check list of leisure boats related laws ‘

Fig. 7 Process of making regulation check list

Table 2 Legal review based on design content

Design contents

Legal review

Plan

Model
Selection

Type, size(tonnage, length),
navigation area

purpose,

Optimal
Design

Exterior

Exterior  inspection, basic  measurement,
Number of people on board, Stability test,
Coaming height, Closure device type, Existence
of drainage hole, Size of waterproofing hole,
Watertight bulkhead installation

Material

~FRP/Aluminumy Steel/Wood material inspection

~FRP/Aluminuny Steel/Wood strength inspection

-FRP/Aluminum/Wood Flame Retardant
Resin application

Structure

- Standard for Steel ship structure

- Standard for FRP ship structure

— Standard for Wooden ship structure

- Standard for Aluminum ship structure

— Standards for sailing ship structure
and equipments

- Standard for WIG ship

- Standard for Air Cushion Craft

Product

Electrical equipment, Mooring and Heaving
in anchor equipment, Engine equipment,
Steering gear, Bilge exhaust system,
Life-saving  appliance, Fire fighting
equipment, Escape equipment, Navigational
and related equipment

Production
&
quality
inspection

Product
Registration
Regular
inspection

- Required Documents
- Inspection Period

%

dat Al aEe] 2 2 &g Fed

Ao} o

S=w g et 2k
MRS AW B4 g3 A%e Yoot HAE AW
FHPH Aol g3 AP FE SANYS FAeA 2
& Agol ek

S71%AQ) HEe] Wite AAUel7t o 4w SAshaL 9]
of 27 olgx e hdu AR WiFEe A% A4
H71% ol Az wA ke 497} B

- o171 ARERE WAt Al

WEm GRSl Bl ALg

<o) - 7+

o

o O

=

Qo] Fons] Y=
3 F7]

e }gﬁ]o@:}éo

® Ao Ane
dAlelAREE Uael el fAALAE ARt

<A1E Table 33 2t}

Table 3 Use order of design image board

2 Hill in the coresponding items
in the category

(specifications, nunmber of passeng
ers, material, construction method,
style, etc.)

1. Select the category of
boats desired on board

HULL

MATERIAL

METHOD

ECIELMENT

HULL
PROFILE

TRANSOM
PROFILE

3. Provide desired boat image and specification

FORM

- provide boats of various br
and image with desired spe
cification to be found on th
e board

- If you select a formative lan
guage, provide a boat image
of the corresponding detail.
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Table 4 Field experience checklist
Item Basic inputs Preparation and boarding
Con @D Age, sex, occupation D Is it easy to board?
tonts @ Number of marine leisure|@ Complaints when boarding
boat use
Item Sail Entertainment
(D Drive with your own hands?|@ Is it the right place to
@ Need a license? enjoy various plays?
@ Is the driving visihility |@ Does it need any additional
Con sufficiently secured? devices or ideas to enjoy
tents |@ Is the adjustment of the various leisure activities?
steering wheel smooth? |3 Is there enough storage
space or furniture to eat
and enjoy food?
Ttem Safety Satisfaction
@ Are all fire safety (D Satisfaction of the entire
equipments installed? voyage(driver)
@ Is the rescue goods in |@ Was entertainment on
easy place to find out? the yacht fun?
Con @ Are sglf_ety devices on |3 Was thefe any physical
tents the railing? o inconvenience to use
@ Are safety rules easily visible?|  yacht?
What if there were?

@ What were the inconveniences
experienced during leisure
activities?

Table 5 Field experience scenario
Step| Scenario image Scenario Description
! The user amrives at the marina and
S walks toward his yacht moored. Then
1 .,_T_;E}:"':; he watches how other yachts and
e #  |sailboats are in the distinction thinking
about my yacht design.
: Identify anchored yachts and examine
9 . ‘% their overall appearance. Check if there
" are any visible changes and defects
while at anchor.
Check the members to be boarded
3 together and take on board one at a
time. Then carefully observe any safety
problem or inconvenience.
The members who boarded the yacht
consciously feel the emotional and
4 physical experience when sailing. As the
ship moves, they collects as much of the
experience as possible during leisure
activities inside the boat.
The navigating driver will evaluate the
steering wheel design, navigation technology
5 and system in terms of converience and
i |safety. Record inconveniences or advantages
during navigation.
Members  who boarded  together  share
entertainment activities that they enjoy while
6 sailing. Talk about the enotional experiences
that they fed in doing this activity and put
them all in your video or camera.
a8 ALAGe] Aol AAUeld d=m Y o
3 2.
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I E A ko A4 FEEE v 4 2t
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Table 6 Making experience mosaic map

2. List in order of experience.

1. Unfold the pictures.

;

&\ -
3. Give descriptions to each| 4. Fﬂl in the Posmve/ Negatlve
pictures reaction felt in the picture.

5. Attach a different color post-it describing positive/ negative
feeling to the picture.

THQE Apolol Azt A& WA setet 4 AT
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2 w7 A Aeela A7 AT Al f8
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Table 73} 2t}
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Table 7 Process of making experience graph

1. Interpret and redefine the collected data, derive important
keywords, and discuss needs.

- Each member of the team writes the

. | ® experience in the field on a note sheet,
% © | and attaches them to the specified line

¥ bl A on the board according to the
. ufl | N experience stages.
- (:.)) -The color note is divided into

oy

L Positive/Negative.
2. Classify as positive/negative and analyze the P/N response
step by step.

- If Positive and Negative are listed
separately, post-it is divided into
positive and negative.

- Step by step, organize the experiences

(R A of positive and negative and write
B e ) | (s down the number of post-it of

' negative and positive response.

3. Describe the team member’s P / N response in numerical form

and understand the emotional flow of all team members.

- The number of post-it is shown in a
numerical graph.

= - Through this, what are in common

and differences between different

= members are understood.

4. Interpret and reconfigure team members’ feelings according
to the scenario.

- Reconfigure the graphs to be more
detailled. In other words, graphs are
created for each designer, engineer,
and user, and detailed data of each
experience is produced.

5. Identify similar parts and differences step by step.

- Discuss the big difference between
positive and negative feelings.

- Discuss the reasons for the difference
and how to reduce the difference.

6. Overlap the data to understand the meanings of the hidden

i s between the different numbers.

-Based on individual experience
analysis, data of all team members are
superimposed on each other to grasp

) : . .
HE R Jm | the correlation and derive meaningful
- keywords.
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Table 8 Making concept connection map

© Table 8%}

[o%
r

1. Score user value and supplier value by concept.

+ Determine a list of designer values and
engineer values for a design concept.

- Create a spreadsheet by listing the
concepts in the first column and

a = 3 placing the designer values and
=7 engineer value criteria on the right in
2R E = two separate sections.

= q +Add a total value column to each
= : designer value and engineer value
= : section.

- Evaluate the concept according to all
value criteria and enter the total score.

2. Display the design concept on the map.

2 -Draw the map with designer's value on
- the harizontal axis and engineer’s value on
2 2.~ the vertical.
"_.f - Position the concept according to the score
= e on the axes of the engineer value and the
designer value.

3. Observe the pattern on the map..

+To compare the relative positions of the
[ L, 2 concepts, comect the highest score of the
= two axes with a line.

-This line divides the nep into two
triangles. and the concepts with both high
designer value and engineer value are
regarded as high pdoity and have a
higher interest.

4. Combine concepts into solutions.

+Comect the concepts around  the  point
where the valbe of engineers and
2 designers to achieve the agreed value and
tie those which can conplement each other

2 -

- . to derive a new solution.
e M -Consider a high-value concept as a
- priority and select each concept to see if it
4 can be oconmbined with  other

_ complementary concepts.
T @ & | . Consider a low-value concept on the map
Fl B dso. When a low-value concept is

conbined with other values, it can get
even greater value than expected.

5. Explain, share, and discuss solutions.

- Gve a short description or descriptive
title of how the various concepts are
created into a unique solution.

- Discuss the following topics.

| - How to improve or extend the solution?

= | — Does the prototype test of the solution hdp?

- How does the solution match design

value and engineer value?

- How can we get good feedback from

team members?
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Table 9 Hydrofoil composite material properties

Physical Characteristics FRP
Longitudinal modulus 38.6GPa
Transverse modulus 8.27GPa

Shear modulus 4GPa
Poisson’s Ratio 0.26
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Fig. 8 Structural analysis (maximum displacement and
position)
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Table 10 Evaluation of design solution ERo T A 548 Tl o] Aol B Qi)
Evaluation . Rating
Tterms Evaluation s (Ouat of 5) Table 11 Evaluation of design methods
Reflection of global aesthetic trend i Rating
; . : Evaluation Evaluation contents
Beauty |Differentiation of Design Style 445 Ttens Ot of 5
Design formability (visual beauty) Usability |Practical usability in industrial field 4.60
Ease of use by users step by step | Versatility applicable to leisure boat design
. |Convenience of Steering Section Orgamzat O ization b d desi 4.50
Usahility 440 ion rganization between propose: esign
Convenience of management and maintenance methods
Safety in use Whether or not the contents of the
. Reflect the .opinions of engihneers Feasibility project are reflected s
Expertise |Ease of design and production 4% Design Method Sources Appropriateness ’
Feedback from boat makers Reflecting the expert opinion
Understanding ~ Boat  Buoyancy  and - . . ;
Understan | Resilience ~|Differentiation from existing design method
ding 430 Originality 4.30
Understanding the characteristics of Design method novelty
hydrofoil boat ; ..
Yo (?1 oats Understanding of non-specialists and
Me}rmchht?,nta At'tractlvenes.s.for purchase 410 Difficulty appropriateness of education 400
Price competitiveness Non-professional practice and applicability
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