
CSE 165:
3D User 
Interaction

Lecture #4: 
Selection Techniques



Announcements
 Sign up for video presentation

Deadline: Sunday, Jan 17, 11:59pm

 Pick a date now – choose video later

Homework Assignment 1 is due Sunday, 
Jan 24 at 11:59pm

 Late deadline: Jan 31 at 11:59pm
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 Jason Lin 
 Kaiyuan Hu: 

HoloLens2 AR Headset: On Stage Live 
Demonstration
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3D UI Presentations



Ray-Casting
 User points at objects 

with virtual ray
 Ray defines and 

visualizes pointing 
direction

 First intersected object 
is selected

onintersectiobject first by  determined 0

  toattachedray  

hand  virtualofposition  3D 
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Selection with Raycasts in Unity



Two-Handed Pointing
 Ray casting with 2 hands
More control
 Distance between hands 

controls length
 Allows pointing at things 

behind other things

handright  ofposition  3D 

handleft  ofposition  3D 

fixed is 0
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Flashlight
 Does not need precision
 Conic selection volume
 Tip of cone in wand
 Cone direction determined by 

wand direction
 Fixed cone size

 If multiple objects in cone
 Object closer to center line of 

cone is selected
 If multiple objects are equally close 

to center line: select object closer 
to device

7



Virtual Hand
o Select and manipulate 

directly with hand
o Hand represented as 3D 

cursor
o Intersection between cursor 

and object indicates 
selection

factor scaling fixed 

VEin  hand ofn orientatio andposition    ,

hand real ofn orientatio andposition   ,
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Hand-Object Interaction



Go-Go

constants are ,
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 By Ivan Poupyrev, 1996
 Arm-extension technique
 Touch objects to select, like simple 

virtual hand
 Non-linear mapping between 

physical and virtual hand position
 Requires torso position
 Local and distant regions

otherwise
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By Stoakley, 1995
“Dollhouse” world held in 

user’s hand
Miniature objects can be 

manipulated directly
Moving miniature objects 

affects full-scale objects
Can also be used for 

navigation

World-in-Miniature (WIM)
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World-in-Miniature Demo



Voodoo Doll
 Pierce et al. 1999
 Two-handed technique
 Builds upon image plane and WIM 

techniques
 Developed for pinch gloves
 Requires finger pose tracking

 Creates copies of objects (dolls) 
for manipulation

 Non-dominant hand: stationary 
frame of reference

 Dominant hand: defines position 
and orientation
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