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Chapter 2. Design Concept Generation and Creativity

VAfter thefirst designstage,thedesignershouldhavegoodunderstandingof the

backgroundandneedsof the designproject,andshouldbe able to proposea

ñmissionstatementòto clearlydescribethegoalandimportantspecificationsof

thedesignproject.

VThedesignernow facesthe following questions: Is thereanyexistingsolution

or new designconceptthat cansatisfy the needs?How to searchor generate

thesedesignconcepts?Whichdesignconceptis thebest?

VThesecondstageof thedesignprocessis called ñconceptualdesignò.

VA designconceptis an approximatedescriptionof the technology,working

principles,andform of the design. A designconceptis usuallyexpressedasa

sketchandis oftenaccompaniedby abrief textualdescription.

VConceptualdesignis themostcreativeactivity in mechanicaldesignprocess.
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VUlmanhasthefollowing descriptionof acreativedesigner[1992]:

ñThecreative designer is generally a person of average intelligence, a

visualizer,a hard worker, and a constructivenonconformistwith knowledge

aboutthedomainandtheability to dissectthingsin hisor herhead.ò

VTheñAh-HaòExperience

VWe mayconsciouslyimitatethesecreativecharacteristicsor thinking processes.

Can We Learn to Be Creative?
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Creative Methods ïAnalogy

VThe principleof makinganalogiesis ñtotransferanunfamiliarprobleminto a

familiaroneò.

VDirect Analogy: Experienceddesignersalwaysask themselves,ñWhatother

devicessolvea relatedproblem?òñWhatdevicesdo somethingsimilar in other

applications?ò

ÁExample: to designthesteeringsystemfor anelectricalwheelchair.

VSelf Analogy: Pretendyou are the user and experiencethe design. Use a

ñstoryò,añscenarioò,to describehow to usethisdesign,or evenñactoutòyour

design. Try to find problemsor morecreativeideasduringtheprocess.

video

Walkcool.mpg
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VBrainstormingis a classictechniquefor a group to generateideasto solve a

problem.

VThepurposeof brainstormingisñtogenerateasmanyideasaspossibleò.

VThere should be 4-8 participants in a brainstorminggroup, which should

include a few peoplewho are neitherexpertsof the field nor memberof the

designteam.

V There should not be ñboss-subordinateòor ñteacher-studentòrelation during

brainstorming.

Creative Methods ïBrainstorming(I)
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VRulesfor brainstorming:

ÁThereshouldbea facilitator for thebrainstorming.

ÁTo start,all participantsthink a few minuteson the topic then write down

their ideas.

ÁAll participants present their ideas in turns. During brainstorming,all

participantsshouldsuspendjudgment. Whenpresentingideas,try to build on

otherpeopleôsidea.

ÁBeconcisewhenpresentingideas. Keepahumorousatmosphere.

ÁThe brainstormingmeetingmay last for 20~30 minutes,or endswhenthere

is nonewideas.

VAfter the brain stormingmeeting,designerscancollect all ideasgeneratedand

evaluatethem. Keepanopenmindwhenevaluatingideas.

Creative Methods ïBrainstorming(II)
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A Top-Down Design Process

V Mission statement: A simple sentence to state the goals of the design.

V Understand your design problem

· The 6 steps of QFD.

V Conceptual design for the whole system

·Application Scenario: From userôs point of view, describe how the design is used.

· Technical event sequence: From technical point of view, describe how the design 

works.

· Schematic and system decomposition Č Conceptual design for subsystems

V Detail designé
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VUse an ñeventsequenceò(more than just a

ñscenarioò)to describethe designconceptof the

wholesystem.

VExample: A transferdevice is neededto transfer

goods up to 400N from the warehouseto the

automatic guided vehicle (AGV). One design

conceptis describedasfollows:

ñThegoodsto betransferredareon a board. There

is aboardof thesamesizeon theAGV.ò

ñAsshownin thefigure, initially the lifting armis

on a horizontalposition. Whenthepositionsensor

sensingthat both boardsfrom the warehouseand

AGV are at the waiting positions, a rotation

mechanismrotatesthe lifting arm to the vertical

position. Then a lifting mechanismdrives the

lifting armto lift bothboards.ò

Conceptual Design for the Whole System

rotation and lifting mechanism

the board in the warehouse

the board on the AGV

lifting arm
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ɶThe rotation mechanismrotates the lifting

arm 180 degrees again, and the lifting

mechanismlowers down the boards. Now the

two boardshavechangedpositions. The goods

havebeentransferredto the AGV. Finally the

rotationmechanismrotatesthe lifting armback

to thehorizontalwaitingposition.ò

ñThewhole sequence,including power supply

andthe transmissionof thesensingandcontrol

signals,arecontrolledby acontrolbox.ò

Conceptual Design for the Whole System (II)

rotation and lifting mechanism

the board in the warehouse

the board on the AGV

lifting arm


