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Abstract

This study compares hand-based interfaces to improve a user’s virtual reality (VR) presence by enhancing user immersion in
VR interactions. To provide an immersive experience, in which users can more directly control the virtual environment and
objects within that environment using their hands and, to simultaneously minimize the device burden on users using immersive
VR systems, we designed two experimental interfaces (hand motion recognition sensor- and controller-based interactions). Hand
motion recognition sensor-based interaction reflects accurate hand movements, direct gestures, and motion representations in the
virtual environment, and it does not require using a device in addition to the VR head mounted display (HMD). Controller-based
interaction designs a generalized interface that maps the gesture to the controller’s key for easy access to the controller provided
with the VR HMD. The comparative experiments in this study confirm the convenience and intuitiveness of VR interactions using

the user’s hand.
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Algorithm 1 Process of the proposed hand-based interface.

1. state])**” < grasp the left/right hand.

2: statef/ofnt < point to the left/right hand.

3: procedure HAND BASED INTERFACE(statef/’"fs” , statef/‘):"t)

contfffsl) < check grasping state.

4 if statef/’fs” == true then

5 if cont]}**" == false then

6: pert/orm grasping action.

7 contf/rfSp = true

8 end if _

9 else if statef’/o;m == true then

10: perform pointing action.

11: else

12: if cont],"*? == true then

13: pert/orm dropping (opening) action.

14: end if

15: end if

16: end procedure
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Figure 1: Development process of hand motion recognition sensor
based interaction using Leap Motion in Unity 3D engine.
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Algorithm 2 Development Code of Hand Motion Recognition
Sensor based Interaction Using Leap Motion Device.

1: Hand hand = HandModel.GetLeapHand()

2: n, < the number of extended fingers.

3: if hand.IsRight == true (or false) then (: check left or right

hand)
4 for i=0,4 do
5 if hand.Fingers[i].IsExtended == true then
6: Ne++
7 end if
8 end for
9 if n, == 0 then
10: statelgffSp = true
11: else if hand.Fingers[1].IsExtended == true and n, == 1
then A
12: statef/if”t = true
13: end if
14: end if
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Figure 2: Implementation and process of hand gestures through
controller based interaction in Unity 3D engine.
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Algorithm 3 Development Code of Controller based Interaction.

1: OVRInput.Controller controller

2: OVRInput.Button Btngrasp = OVRIn-
put.Button.PrimaryIndexTrigger

3: OVRInput.Button Btnpoint = OVRIn-

put.Button.PrimaryHandTrigger
774°P = OVRInput.Get(Btngyqsp, controller)

. state] Ir
= OVRInput.Get(Btnyyin¢, controller)
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