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HCI란 무엇인가?	
  

•  Human	
  Computer	
  Interac(on	
  
•  인간과 컴퓨터를 다루는 광범위한 학문	
  



UI 와 Entertainment	
  

•  과도기적인 젊은 학문	
  
•  아직도 컴퓨터는 어렵다는 인식	
  
•  기계중심적인 발상에서 인간중심으로 전환	
  
•  직관적이고 심플한 조작	
  
•  게임을 포함한 엔터테인먼트와의 공통분모	
  



UI?	
  

•  게임에서 UI하면 떠오르는것?	
  

•  이미지삽입예정	
  



어포던스(Affordance)	
   	
  

•  사용법을 암시하는 특징	
  
•  슬롯 = 무언가를 끼워넣는다	
  
•  노브 = 돌린다 	
  
•  끈 = 당긴다 	
  
•  버튼 = 누른다	
  

•  어포던스를 잘 이용하면 설명이 필요없게 
되어 실수가 줄어든다 	
  



어포던스 	
  

•  자연스러운 연관  	
  
•  가스렌지의 예	
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History
Plugboards and programming

Punch cards、batch processing

Command Line (time-sharing, character display)

Graphics User Interface (WIMP, bitmap display)

Post-WIMP
(Multi-modal, Virtual Reality, Agents, etc.)

http://hci.stanford.edu/cs147/notes/history.html

今回の内容
• HCIとは何か。背景。
• 「誰のためのデザイン？」
• デザインにおいて考慮すべき要素
• デザインの方法　プロトタイピング
• 評価方法
–テストユーザを使わない評価
–テストユーザによる評価

D.Norman 
「誰のためのデザイン？」

インタフェースデザインの重要性を訴えた本

「失敗するのは、ユーザの責任でなくデザイナの責任」

よいデザインをするためのいくつかの知識

よいデザイン、悪いデザインの例とその分析

「デザインの工夫で、効率があがり失敗がへる」

「アフォーダンス」
使い方を示唆する特徴

スロット＝差し込む
ノブ＝回す
ひも＝引く
ボタン＝押す

アフォーダンスをうまく使えば
説明が不要になり誤りが減る。

「自然な対応づけ」 ガスのレンジの例

分かりにくい 分かりやすい

「アフォーダンス」

照明のスイッチの例「自然な対応づけ」

分かりにくい 分かりやすい

「アフォーダンス」

알기어려움 	
   알기쉬움 	
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어포던스	
  

•  컴퓨터와의 인터랙션에서의 이용	
  
•  실생활에서의 경험을 컴퓨터로 가져오자!	
  
•  그중에서 엔터테인먼트에 응용될 수 있는 
연구들을 소개	
  



Sketch	
  Interface	
  
2D	
  Drawing	
  

•  2D	
  Drawing	
  

3

OutlineOutline

• Introduction 

• Application Systems (demo and videos)

–2D Drawing

–Shape Modeling

–Animation Control

–Special Purpose Editors

• Discussion

2D Drawing2D Drawing

Interactive BeautificationInteractive Beautification

• Beautification and prediction in drawing

• Disambiguation by showing multiple candidates

[Igarashi 97]

•

• .denim_talk.rm

•
.musicnotepad.mpg .assist.wmv
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Pick and Drop

• Data transportation among multiple 
devices

• Pen version of Drag and Drop
• PDA to PDA, Whiteboard to PDA, etc.

[Rekimoto 1997]

.. pickanddrop

Flatland (Xerox PARC)

• Applications based on handwriting input/output
• Layout control to prevent overlapping
• Automatic storage and context based search

FlatlandDesktop PC
Static, goal- oriented Dynamic, exploratory

Typed text Handwriting text

Keyboard, click, drag... Inking

Persistent w indow Dynamic segmenting

Dominant application Pluggable behavior

Support for Creative Activities

• SILK, Denim
• Cocktail Napkin
• Music Notepad
• ASSIST
• Formula Editor
• MathJournal
• MathPad2

SILK (UC Berkley)

• GUI prototyping
• 手書きのWidgetで操作できる

silk

Denim

• Web site design
• 手書きのページをブラウジングできる。

[Berkley, Lin 2003]

..denim_talk.rm

 그림을 그리면 물리 시뮬레이션이 적용된다 	
  

GUI	
  Prototyping	
  
손으로 그린 Widget으로 조작가능 	
  

Web	
  site	
  design	
  
손으로 그린 페이지를 브라우징 가능  	
  



Sketch	
  Interface	
  
3D	
  Model	
  

7

Special Purpose 
Editors

Special Purpose 
Editors

Trees ModelingTrees Modeling

• The user sketches branches and leaves
• “A tree spreads branches to all directions”

[Okabe 2003]

videos¥OKabe05.mp4

Flower ModelingFlower Modeling

• The user sketches stems, petals, etc.
• The system provides separate UI for each component.

[Ijiri 2005]

videos¥Ijiri05.mp4

Garment DesignGarment Design

• The user sketches the outline of a garment
• “The garment covers the body surface”

[Turquin 04]

videos¥Turquin04.avi

Clothing ManipulationClothing Manipulation

• The user sketches marks on the body and clothing
• “The clothing covers the body surface”

[Igarashi 03]

sweater.bat

SummarySummary

• Sketching can simplify interfaces.
– “Accessible tool for novice users”

– “Quick exploration of various ideas”

• It requires careful consideration.
– Infer missing information using domain knowledge

– Provide a disambiguation interface
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PlushiePlushie

• Sketch -> 2D Pattern -> Simulation.
• The user can create physical plush toy.

[Mori and Igarashi 07]

Deformation 
Techniques
Deformation 
Techniques

ProblemProblem

• How to deform a 3D model by 2D sketching?

– Sketching skeleton

– Sketching silhouette

Sketching reference and target
(Teddy)
Sketching reference and target
(Teddy) [Igarashi 99]

test.html

T. Igarashi, S. Matsuoka, H. Tanaka, "Teddy: A Sketching Interface for 3D 
Freeform Design" SIGGRAPH 1999. 

!"#$%&'()*+",$-($."/"01-+$("%(-23$4
5-)+)*1'",$-($."/"#$6$-$*7$"%(-23$4

Sketching reference and target
(Teddy)
Sketching reference and target
(Teddy) [Igarashi 99]

• It moves vertices in 2D using the algorithm used in 
2D morphing [Beier and Neely 92]

Sketching SkeletonSketching Skeleton [Kho 05]

sketching_mesh_deformations.mov

Y. Kho and M. Garland. Sketching mesh deformations.  
Interactive 3D Graphics 2005

4

Shape ModelingShape Modeling

SKETCHSKETCH

• 3D scene construction using gestures.
• “Every object is on top of another object”

[Zeleznik 96]

.sketch.avi

Suggestive InterfacesSuggestive Interfaces

• User provides hints, system shows suggestions
• Disambiguation by showing multiple candidates

[Igarashi 01]

Chateau.bat

TeddyTeddy

• Freeform models from sketching.
• “Sketches represent some rotund shapes”

[Igarashi 99]

test.html

Recent DevelopmentsRecent Developments

• Vteddy (voxel models) [Owada 2003]

• SmoothTeddy (subdivision) [Igarashi 2003]

• ShapeShop (implicit surfaces) [Schmidt 2005]

• And more in the afternoon (14:35-)

FiberMeshFiberMesh

• The sketch stays on the surface as control curves.
• The surface is computed via optimization.

[Nealen et. al. 07]



Sketching	
  in	
  3D	
  

5

CavePainting
[Keefe 2001]

bucket.avi

..grapes.avi

3D Curves [Cohen 99]

Harold [Cohen 2000]

..harold.mov

Projective Strokes [Tolba 99]

.sketchapp-modified

Posing [Davis 03]

• 棒人間で３次元ポーズを指定する
..Davis03.avi

その他



Visual	
  Programming	
  

•  Dd	
  

5

Visulan
[Yamamoto 1995]

3D版もあり。

AgentSheets
[Repenning 1995]

2次元配置されたセル世界とエージェント。
簡単なシミュレーション。教育用。

AgentSheets [Repenning 1995]

センサー情報に基づいて行動を選択する。

AgentSheets [Repenning 1995]

その他の例。

Viscuit [Harada 2003]

Fuzzy Rewritting: 曖昧なマッチングを許す。
もっとも現在の状況に近いルールが発火する。

参考資料
Watch What I Do:
Programming by Demonstration

by Allen Cypher

Your Wish is My Command: 
Giving Users the Power to Instruct 
their Software 

by Henry Lieberman    Fuzzy	
  RewriSng	
  :	
  애매한 매칭을 허가한다	
  
    가장 현재의 상황에 가까운 룰이 적용된다 	
  



Informa(on	
  Visualiza(on	
  

•  Dd	
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その他

• Magic Lens
• Comic Chat
• RouteMaps

Tool Glass and Magic Lenses
[Bier 1993]

Tool Glass = 半透明のツールパレット。両手操作。

Magic Lenses = 囲まれた範囲の表示が変化する

拡大、透視、など

..lens

Comic Chat
[Kurlander 1996]

チャットの内容を自動的に漫画にして表示する。

Rendering Effective Route Maps
[Agrawala 2001]

通常の地図表示 手書きの地図 工夫した地図

間違えそうなところは拡大して、単純なところは縮小
して、わかりやすい地図を作成する。

Designing Effective Step-By-Step 
Assembly Instructions

[Agrawala 2003]

組み立て手順説明図を自動生成する。 ..assembly

Phosphor: Explaining Transitions in the 
user Interface Using Afterglow Effects

• 残像効果でUndoを支援
• アニメーション効果との比較実験など

[Baudisch　2006]

.phosphor

         채팅내용을 자동적으로 만화로 표시한다	
  



Intui(ve	
  Control	
  	
  

3

Interactive Shadow
[Herndon 1992]

Virtual Tricoder
[Wloka 1995]

Step WIM
[Laviola 2001]

Others

Through- the- lens camera control
[Gleicher 1992]

Go Go interaction
[Poupyrev 1996]

..gogo.mpeg



Intui(ve	
  Control	
  

•  As	
  Rigid	
  As	
  Possible	
  [Igarashi	
  2005]	
  



Intui(ve	
  Control	
  

•  Spa(al	
  Keyframing	
  [Igarashi	
  2005]	
  



기타  	
  

6

Clothing Manipulation
[Igarashi 2002]

Plush- toy Design
[Mori 2007]

..plushie.mp4

Spatial Keyframing
[Igarashi 2005] 中身のつまった

３次元モデルの作成手法

S. Owada, F. Nielsen, M. Okabe, T. Igarashi

[Owada 2004]

やりたいこと

自由に切断できる３次元モデルを作りたい。

実現方法
断面の画像を毎回、計算で合成する。

. siggraph2004.mp4
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音声シフト

声の高さでモードを切り替える。

[後藤 200１]

video

音声スポッタ

言い淀んだ後に高い声で
発声した箇所だけ音声認識する

[後藤 200４]

video

音声による直接操作

Voice as Sound:
Using Non-verbal Voice Input
for Interactive Control

Takeo Igarashi
John F. Hughes
(Brown University)

Move up,
ahhhhhhhh

UIST 01

Two Aspects of Voice

Verbal information

Non-verbal information
(pitch, volume, speed, etc)

Speech recognition

Voice as Sound techniques

Interaction turn-around is long
in voice recognition.

user

system

Bubble	
  Clusters	
  
	
   	
  [Watanabe	
  2007]	
  



Teddy 응용게임 	
  

•  낙서왕국1,2	
  
•  괴수의 섬	
  



OE-­‐Cake!	
  

•  MIT의 ASSIST에 감명을 받음	
  
•  Sketch	
  UI와 Physics를 응용  	
  



Aqua	
  Forest	
  

•  OE-­‐Cake!을 이용한 아이폰용 게임	
  



DANCE	
  ME!	
  

•  아이폰용 어플리케이션 	
  
•  ARAP와 Texture	
  Synthesis를 이용 	
  



유용한 학회 	
  

•  CHI	
  
•  UIST	
  
•  Sketch-­‐based	
  Interface	
  (SIGGRAPH병설학회)	
  
•  SIGGRAPH	
  



참고문헌 	
  


