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Abstract. In this paper, the design of an armband-type non-touch space input 
mouse for human computer interface is presented. Demand for a non-touch type 
input system has been increasing with the development of large-display 
technology. One of the non-touch type input system is a system based on 
gesture recognition. There is a lot of research on gesture recognition systems 
based on vision, but the presented device has advantages in terms of accuracy.  
The globe type input system is already developed, but the users do not want 
restrictions on finger actions. Unlike a glove type device, an armband device 
type does not constrain finger movements. We designed an armband- type 
space input mouse by using arm movement and wrist gesture actions.  
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1   Introduction 

Interaction technologies between a computer and a user are changing not only from 
interactions based on a traditional keyboard and mouse in the desktop environment, to 
the interactions based on a user's natural behavior in a three-dimensional input space, 
but also from interface based on audio-visual displays to realistic interfaces by using 
human touch senses. A variety of research for input device is being conducted [1]-[4]. 
Demand for a non-touch type input system has been increasing with the development 
of large-display technology. One of the non-touch type input system is a system based 
on gesture recognition. There is a lot of research on gesture recognition systems based 
on vision, but the presented device has advantages in terms of accuracy. Users would 
like to control devices by using small motions. The globe type input system is already 
developed, but the users do not want restrictions on finger actions. Unlike a glove 
type device, an armband device type does not constrain finger movements. 

In this paper, the design of an armband-type non-contact space input for human  
computer interface is presented. An armband-type non-touch 3D space input mouse is 
I/O interface technology for manipulating various devices using a user's arm/wrist 
gestures. The user wears the device on the wrist in contactless 3D space environment, 
such as a large smart interactive TV or HMD. We designed an armband-type space 
input mouse by using arm movement and wrist gestures. The practical considerations 
of an armband-type non-touch space input system are the contactless interface based 
on multi-sensor; the natural behavior of users such as arm, and wrist motion 
recognition; and convenience, such as small size unrestricted motions.  
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2   Design of an Arm Band-Type Space Input Mouse 

We designed an armband-type space input mouse that uses arm movements and wrist 
gestures. Unlike a glove type device, the armband device type does not constraint on 
the finger movements. Therefore, wearing the armband, users can type on a keyboard 
and wear gloves.  

This type is a non-touch space input mouse that uses arm movements and wrist 
gestures(bending actions), as consisting of gyro sensors, accelerometers and 
proximity  sensor array. The point of the mouse can be moved by recognizing arm 
movements from data processing of the IMU sensors, such as gyro sensors, and 
accelerometers. From data processing the proximity sensors array, a user can 
right/left-click input with wrist bending gestures.  

 

Fig. 1. Non-touch 3D space input mouse: Armband-type 

This space input system can also be used by a surgeon wearing surgical gloves to 
see MRI images etc. In other words, this device can also be used as a space input 
mouse in areas with special environmental constraints. It can be used by disabled 
people with impaired fingers, as well as for game, and portable handheld information 
devices. Like a PC mouse, this armband type space Input mouse also has six kinds of 
basic functions such as up, down, left, and right move and left click, and right click. 

Figure 1 shows how to click by using the non-touch 3D space input mouse(armband-
type). This armband-type space input system consists of IMU sensors to recognize arm 
gestures, and proximity sensors array to recognize wrist bending gesture. 

3   Implementation and Experimental Results  

3.1   Non-touch 3D Space Input Mouse Prototype 

The armband-type non-touch 3D space input mouse is I/O interface technology for 
manipulating various devices using a  user's arm and wrist gestures with wearing on 
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the wrist in contactless 3D space environment, such as large displays or HMDs. The 
focus of the second type of mouse prototype is on improving accuracy. And Haptic 
feedback was also considered. In addition, by using the wrist gestures, this system is 
available to some disabled people with impaired finger. The non-touch 3D space input 
mouse board(armband-type) and the USB type receiver dongle for wireless 
communication are  shown in figure 2. The USB type receiver dongle is for IEEE 
802.15.4 wireless communication and support of HID. The system consists of an 
MCU with WPAN, IMU sensors, a proximity sensor array, and a vibration motor. The 
two gyro sensors and accelerometer are used to move the pointer. The proximity 
sensors array is used to recognize wrist gestures. In this system, infrared-type and 
capacitance-type proximity sensors are used respectively. The accuracy of left/right 
clicking using wrist gesture was very good. The capacitance type and infrared type 
sensors had almost the same accuracy. The mouse can be used for mapping between 
instructions and various wrist gestures. 

        

  (a)                                      (b) 

Fig. 2. (a)Non-touch 3D space input mouse board: Armband-type. (b) The USB type receiver 
dongle for wireless communication. 

We adapt IEEE 802.15.4 as the wireless network part of this system that provides a 
low powered wireless data transmission. This wireless network communication based 
on IEEE 802.15.4 can be useful in a multi-pointer. And the vibration motor is used for 
realistic vibration feedback. After recognizing of wrist gestures, this system provides 
vibration feedback for users. Figure 3 shows the non-touch 3D space input mouse 
prototype for armband-type. The figure also shows the location of the proximity 
sensor array. To introduce the hands-free concept, the tilt information of the 
accelerometer sensor was used. Depending on the slope(roll) of the wrist, we divide 
pointer states into two classes: a mouse point active state and a halt state. In an active 
state, the mouse pointer can be moved freely. On the other hand, in a halt state, the 
mouse pointer is halted for hands-free of users. This is to prevent the unintended input 
as a result of the user's hand gestures. This method provides more convenience to 
users. 
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Fig. 3. Non-touch 3D space input mouse prototype: Armband-type 

This function has the concept of calibration of the pointer and hands-free. Table 1 
shows the main feature and specifications of the non-touch 3D space input mouse 
prototype for armband-type. 

Table 1. Main features and specifications of the Non-touch 3D space input mouse prototype: 
Armband-Type 

Main features and Specifications 

- IMU(gyro sensors and accelerometers)-based pointer manipulation 
: data range:-300 ~ + 300 deg/sec, resolution: 0.1 deg/sec, 
 support of Projected X, Y 

- Improve accuracy : the wrist gesture recognition using a proximity   
 sensor array(left/right click, scroll, etc) 
- Accuracy (left / right click) : 99 %  
- Vibration for realistic feedback 
- Low power wireless communication based on WPAN(802.15.4) 
- Compatibility : support of human interface device spec.  

(HID standard protocol) 

3.2   Signal Processing for the Armband Space Input Mouse 

The signal processing for the armband-type space input mouse are as follows. 

− FIR filtering, Normalize , Feature extraction, Power extraction 
− Moving average Windowing Processing, Adaptive threshold 
− Silence period for robust, Rule based reasoning. 

4   Applications of the Armband-Type Space Input Mouse 

The armbands system can be used in various applications. The applications of the 
armband space input mouse are as follows. 

− An entertainment system(Games/Simulation/Smart TV) 
− A virtual control in VR, AR(3D UI control) 
− A space mouse  
− An HCI for a surgeon wearing surgical gloves and HMDs. 
− An input device for disabled people with impaired finger 
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The applications of the armband space input mouse are shown in figure 4 . 
We expect this input system to be used as one of the HCI systems. The applications 

of the armband space input mouse are shown in figure 4 . We expect this input system 
to be used as one of the HCI systems. 

  

Fig. 4. Applications of The armband-type space input mouse 

The armband-type space input mouse type is used in entertainments(games). It can 
also be used for smart TV or IPTV. The armband-type space input mouse was tested 
for effectiveness by applying for many applications. 

5   Conclusion 

In this paper, the design of an armband-type non-touch space input for human- 
computer interface is presented. The armband-type space input system was 
implemented for a feasibility test. And the system was tested for effectiveness. The 
applications of the armband space input system are presented. The extended gesture 
functions are tasks for the feature. 

 
Acknowledgments. This work was supported by IT R&D Program of MKE/KEIT 
[KI002096, Contact-free Multipoint Realistic Interaction Technology Development]. 

References 

 Nattapong, T., Natthapol, W.: A Low-Cost data Glove for Human Computer Interaction 
Based on Ink-jet Printed Sensors and ZigBee Networks. In: ISWC (2010) 

 Ryoo, D., Park, J.: Design of an Armband Type Contact-Free Space Input Device for 
Human-Machine Interface. In: International Conference on Consumer Electronics, ICCE 
(2011) 

 Chen, X., Zhang, et al.: Multiple Hand Gesture Recognition based on Surface EMG Signal. 
In: Proceedings of the International Conference on Bioinformatics and Biomedical 
Engineering, pp. 516–519 (2007) 

. Na, J., Choi, W., Lee, D.: Design and Implementation of a Multimodal Input Device Using 
a Web Camera. ETRI Journal 30(4) (August 2008) 

1.

2.

3.

4


	An Armband-Type Touch-Free Space Input Device for HCI
	Introduction
	Design of an Arm Band-Type Space Input Mouse
	Implementation and Experimental Results
	Non-touch 3D Space Input Mouse Prototype
	Signal Processing for the Armband Space Input Mouse

	Applications of the Armband-Type Space Input Mouse
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




