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Abstract. This paper introduces a Windows-Based Simulation Technology 
(WBST) to monitor user’s interaction with computer through a mouse. This de-
sign could evaluate a client’s pointing and selecting proficiency by measuring 
the cursor movement and motion control. The simulated Windows-based task 
operations require the client synthesize four basic types of mouse operating 
skills, including clicking, cursor moving, cursor moving and clicking, and drag-
ging. The WBST can record the positions and responses of a mouse during any 
specific task. It can also rebuild the recorded results of cursor moving and  
motion control on the screen. The WBST not only provides the clinical profes-
sionals with more detailed information to evaluate the specific difficulties of 
manipulating mouse for a client, but also allows engineers to design adaptive 
input device for the people with special needs. 
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1   Introduction 

Mouse is the main input device for computer manipulations in the windows-based 
environment. For those who have difficulties to manipulate the mouse operations, the 
mouse would be the barrier to prevent them from the opportunities brought by the 
information technology. A lot of human computer interface studies, which include 
interacting technique in software and device hardware, explored the behavior of the 
motion impaired with mouse operations to design and meet what they need 
[1],[2],[3],[4],[5]. However, the artificial evaluation processes are tedious and hard to 
collect and analyze exactly what the user struggles with the mouse for some specific 
tasks. Our design in this study is to simulate what the Microsoft Windows Operating 
System works. The Windows-Based Simulation Tracing Tool can track and collect 
information behind the course of mouse operations for any indicated task. With the 
accurate analysis of quantitative data, the clinicians can efficiently understand the 
process of any user’s cursor movement in different situations such as distances, direc-
tions, accuracy, speed, acceleration with any alternative mouse devices. Moreover, 
electronic engineers can more accurately design the alternative mouse for individuals 
with different disabilities or limitations to meet the needs in actual Windows  
environment. 
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2   Windows-Based Simulation Tracing Tool 

The design of Windows-Based Simulation Tracing Tool is a windows-based simula-
tion software design running on the Microsoft Windows platform with resolution 
1024*768 (Figure 1). In order to increase the accuracy of evaluation for the mouse 
operations, the system simulates four types of functional performance tests which 
include “Operation System manipulating”, “window operating”, “word processing” 
and “on-screen keyboard pointing and selecting”. Each test consists of several typical 
evaluation tasks in Windows platform, some examples are shown in the Table 1. In 
the process including any failure during the task, all the locus of movement course 
with screen coordinates, operations of mouse and spending time are recorded to the 
database system which has been built into the Windows-Based Simulation Tracing 
Tool. Therefore the collected data after being analyzed from each subtask could show 
the specific difficulties that he/she met during the functional performance. The Win-
dows-Based Simulation Tracing Tool not only reduces the traditional overload of 
evaluation process made by human efforts, but also provides the accurate information 
for the clinicians and electronic engineers to support people with special needs in the 
information and communication technology. 

 

 

Fig. 1. Windows-Based Simulation Tracing Tool 

3   Analysis Module 

The Windows-Based Simulation Tracing Tool permits the clinical evaluators setting 
up assessment tasks to test the user’s mouse performance. The system will record the  
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Fig. 2. Analysis Module with dynamic Viewer 

detailed responses in database to provide the Analysis Module with dynamic Viewer 
(Figure 2) to ease the understanding of user’s performance and difficulties. Windows-
Based Simulation Tracing Tool can measure speed, accuracy and efficiency of each 
evaluation task. Speed indicates the time spent for accomplishing a single test item.  
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Accuracy reveals the percentage in dividing the amount of correct responses by the 
total trails in each task. Efficiency displays the trajectory of the cursor moving. The 
trajectory can respond the problems of cursor moving with acceleration information. 
The coordinates of cursor movement are recorded every decisecond. The coordinate 
data can build the pattern of each movement and probe the fluency of each movement. 

Table 1. Evaluation tasks 

Windows-Based Simulation Tracing Tool 

Tests & subtests Tasks Variables measured 

 OS manipulating   

 Manipulating "start menu" 
Cursor moving and L-single 

clicking 

Speed, accuracy, 

efficiency 

 copying a icon and pasting 

it 

Cursor moving, R-single 

clicking, and L-single click-

ing 

 

 executing a file on desktop 
Cursor moving and L-

double clicking 
 

 shutting down system 
Cursor moving, L-single 

clicking 
 

 window operating   

 closing a window 
Cursor moving and L-single 

clicking 
 

 navigating(scroll) 
Cursor moving and drag-

ging 
 

 manipulating menu bar 
Cursor moving and L-single 

clicking 
 

 word processing    

 activating a key on screen 

keyboard 

Cursor moving in a limited 

area and L-single clicking  
 

 editing a sentence  

Marking a sentence and R-

single clicking, targeting 

and L-single clicking  

 

 on-screen keyboard pointing and 

selecting 
  

 opening on-screen key-

board 

Cursor moving and L-single 

clicking 
 

 selecting a key 
Cursor moving and L-single 

clicking 
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4   Conclusion 

The goal of this study design is to provide an efficient and accurate solution for the 
evaluation of mouse performance that would allow people with disabilities having 
opportunity to access the computers. A study of Windows-Based Simulation Tracing 
Tool has been conducted to the clinical service intervention. It is great to start anyone 
with computer access disability on Windows-Based Simulation Tracing Tool test by 
giving them an opportunity to find out the adaptive input device. The analyzed quanti-
tative data can efficiently provide the accurate information for the clinicians and elec-
tronic engineers to evaluate and design the most suitable alternative mouse to the 
people with special needs. 

References 

1. Hwang, F., Keates, S., Langdon, P., Clarkson, J.: Mouse Movements of Motion-Impaired 
Users: A Submovement Analysis. In: Proceeding of ASSERS 2004, pp. 102–109 (2004) 

2. Keates, S., Hwang, F., Langdon, P., Clarkson, P.J.: The Use of Cursor Measures for Mo-
tion-Impaired Computer Users. Universal Access in the Information Society 2(1), 18–29 
(2002) 

3. Mackenzie, I.S., Kauppinen, T., Silfverberg, M.: Accuracy Measures for Evaluating Com-
puter Pointing Devices. In: Proceeding of CHI, pp. 9–15 (2001) 

4. Mithal, A.K., Douglas, S.A.: Difference in Mouse Microstructure of the Mouse and the Fin-
ger-Controlled Isometric Joystick. In: Proceeding of CHI, pp. 13–18 (1996) 

5. Phillips, J.G., Triggs, T.J.: Characteristics of Cursor Trajectories controlled by the Com-
puter Mouse. Ergonomics 44(5), 527–536 (2001) 

6. Soukoreff, R.W., MacKenzie, I.S.: Towards a Standard for Pointing Device Evaluation, 
Perspectives on 27 Years of Fitts Law Research in HCI. Int. J. Human-Computer Stud-
ies 61, 751–789 (2004) 

7. Chen, M.C., Chu, C.N., Wu, T.F., Yeh, C.C.: Computerized Assessment Approach for 
Evaluating Computer Interaction Performance. In: Miesenberger, K., Klaus, J., Zagler, 
W.L., Karshmer, A.I. (eds.) ICCHP 2006. LNCS, vol. 4061, pp. 450–456. Springer, Heidel-
berg (2006) 

8. Zhou, H., Hu, H.: A Survey-Human Movement Tracking and Stroke Rehabilitation. Univer-
sity of Essex, Colchester United Kingdom (2004) 

9. Hourcade, J.P., Bederson, B.B., Druin, A., Guimbretiere, F.: Differences in Pointing Task 
Performance Between Preschool Children and Adults Using Mice. ACM Transaction on 
Computer-Human Interaction 11(4), 357–386 (2004) 


	User-Centered Mouse Access Evaluation Design: Windows-Based Simulation Technology
	Introduction
	Windows-Based Simulation Tracing Tool
	Analysis Module
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




