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The aim of this study is to find out the user’s needs of a 3D hand gesture interface in the smart home environ-
ment. To find out the users’ needs, we investigated which object the users want to use with a 3D hand gesture
interface and why they want to use a 3D hand gesture interface. 3D hand gesture interfaces are studied to be
applied to various devices in the smart environment. 3D hand gesture interfaces enable the users to control the
smart environment with natural and intuitive hand gestures. With these advantages, finding out the user’s needs
of a 3D hand gesture interface would improve the user experience of a product. This study was conducted using
a diary method to find out the user’s needs with 20 participants. They wrote the needs of a 3D hand gesture
interface during one week filling in the forms of a diary. The form of the diary is comprised of who, when,
where, what and how to use a 3D hand gesture interface with each consisting of a usefulness score. A total of
322 data (209 normal data and 113 error data) were collected from users. There were some common objects
which the users wanted to control with a 3D hand gesture interface and reasons why they want to use a 3D hand
gesture interface. Among them, the users wanted to use a 3D hand gesture interface mostly to control the light,
and to use a 3D hand gesture interface mostly to overcome hand restrictions. The results of this study would help
develop effective and efficient studies of a 3D hand gesture interface giving valuable insights for the researchers
and designers. In addition, this could be used for creating guidelines for 3D hand gesture interfaces.
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3.2 Classification by Reason
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Table 2. The reason of using 3D HGI
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Mo W& <Table 2>9F 204 3D HGIE AHE3) 7171 2 gaL 717] 24 ZAgHs A7) 98

a1zl sk @ Ao 5370(21.7%)  EETh

Reason Freq. | Mean(Std.) Explanation
* Needs to control the object in the situation of hand restriction such as holding something
Overcoming 53 79(1.9) and being strained with foreign substance
hand restrictions T Example) “Because of being strained with water,” “When [ hold a dish, it would be easy
to open the refrigerator with HGI”
Removing * Needs to control the object without movement when the object is located far away from user
42 7.2(1.8) « o . ,
movement Example) “Curtain is far away from me, when I lie on the bed
* Needs to reduce physical load when controlling the object requires excessive power and
Reducing the 30 7.0(1.9) unreasonable position of user
physical load B Example) “It is heavy to open the drawer,” “It is hard to open and close the drawer bending
my waist forward”
* Needs to control object just for only convenience
Convenience 26 6.9(1.8) Example) “Just for convenience,” “Convenience for daily life,” “It is inconvenience to open
and close the pressure cooker”
Reducing the * Needs to control object in a short time or remove unnecessary step to control object
mani ulatir% time 23 7.9(1.5) Example) “Mother goes to trouble if baby wakes up because the door chimes,” “To remove
P 8 unnecessary action”
Overcomin * Needs to control object although user cannot see the object because of the dark and closed eyes
visual restrict;gons 14 8.4(1.7) Example) “Because it is difficult to find faucet when the user’s eye is stained with soapy
water,” “Because it is hard to find power button in the dark”
Safet 12 78(1.7) * Needs to control object to protect user and surrounding people from the dangerous objects
y B Example) “To prevent an electrical shock accident,” “Baby can be hurt from the gas stove”
Hand free * Needs to control object without a separate controller
control 12 6.7(2.4) Example) “It is hard to find remote control,” “It is uncomfortable to control TV when user
forgets the location of remote control”
. * Needs to protect themselves from unclean objects
Hygiene ) 8.4(1.3) Example) “If I touch the toilet cover, my hands get dirty,” “Usually food trash bin is dirty”
. * Needs to reduce annoying happenings from the usage of the object
Reducnlg 23 P : LIRS P : 9
ANnOVingness 9 6.9(1.9) Example) “It is annoying to control the temperature,” “It is annoying to turn off the alarm
ying “Control something is annoying”
* Needs to control the object easily with HGI
Easy use 4 73(1.7) Example) “it is hard to control blind because of its string,” “It is hard to turn on the gas stove”
Preventin * Needs to prevent the object from the breakdown
& 3 7.7(1.2) Example) “To prevent the breakdown of the toilet button,” “Because there are a lot of occasions
breakdown . "
that wheel fall out when opening the drawer
. . * Needs to get life satisfaction
Satisfaction 2 9.0(1.4) Example) “The feeling about life would be better”
. . * Needs to reduce noise of operating object
Reducing noise 2 7000) Example) “When I open the wardrobe, it makes noise. It is annoying”
. * Needs to get enjoyment
Entertainment 2 6:52.1) Example) “If 1 open the wastebasket using the 3D HGI, It is so fun”
Novelty | 400) * Needs to control object using novel means

Example) “It is novel to open the door”
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4. Discussion

4.1 Discussion for Classification by Object and Function
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Table 3. Existing papers suggesting gesture interface

Object Paper
Cook et al., 2006; Yamamoto et al., 2004;
TV Tonescu et al., 2011; Kuhnel et al., 2011;

Vatavu, 2012

Air conditional | Cook et el., 2006

Blind Cook et al., 2006, Kuhnel et al., 2011
Ventilator Cook et al., 2006

Heater Cook et al., 2006

Lamp Rahman et al., 2009; Kuhnel et al., 2011

Game Console | Sriboonruang et al., 2006

Radio Kuhnel et al., 2011

Rahman et al., 2009,

Music playback Henze and Hesselmann, 2010

Rahman et al., 2009

Movie playback
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4.3 Discussion for Diary Survey
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4.4 Contribution and Limitation
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5. Conclusion
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