PR FS AR (T il < RS RE
Utilizing Ballistic Movement Models to Assess Hand-Control Movement
Abilities under Different Directions

FRES 1 (7 2] bR
RS R RS 135 9 R 1

juifeng@saturn.yzu.edu.tw

i
7 PV S PSR Sl 5 S SRS D O A R - T
A T S S J%E}JQ‘;:FLIT [FIRPEEARE R Y o fl S FlJﬁlﬁfﬂJT}l‘a& ZF||" | Fitts” law (=3
%@mﬁ,ﬂ%ﬂﬁf@@%aﬁ%ﬂr*ﬁ%ﬁ%ﬁﬁ@ﬁﬁﬁ*ﬁﬂ%@ﬁ@ﬁ“%’ﬂﬁ*ﬁﬁ
CEFETE (974 [y ORI fONsTEg o KR A IIORLF R PR R R g ey
(e jlﬁlﬁﬂfﬁ i - PR T 1T ;ffiﬂ@é’??%’li“é@ R »m%‘ﬁ%ﬁ:u;:» Joo PR IFLE
8 B T, 20 BPVS - f”g:%ﬁﬁ ’ F'*Et wrj?ﬂ;ﬁp Bl 53;71 %‘fﬁﬁ l‘ﬁgqgwﬁg'y]t » 3B B
Fim 1 B R P e A xiﬁﬁﬁg%fii P IR RS B AT AR
B O A P SRS R o P R SRS I R T B e
BIG) HI1 | RS PRI (7 53 BT o P T ()RS PR S R AR
RBED - ()77l [ PR Oz B RIS PG - 3 - ﬁ'ﬁqyﬁg‘b%ﬁvﬁ J%Elhg’?ﬁﬁ‘[‘g%'gﬁﬁ&ﬂ
I mw%@wmwfW@HWH@%@Eﬂ?ﬁT?WTf”ﬂ ey 72 B (TP =

iR EEE ¢ ’FA 0~ 90° ~ 180" #1 270" [ [iuF gt | -

%E%?ﬁj DR RN FSERLE] - Fitts” law ~ = ;‘h;cztﬁju . ga%j“ F%ﬁpjr,éf I’Fr,
Abstract

In everyday life, we frequently perform hand-control movements to complete a variety of tasks. Due to
the limb structures, the time required to perform equivalent distance movement varies in different movement
directions.  Since most of relevant studies utilized Fitts’ law to measure the differences, it is unclear whether
movements performed in certain direction that take longer time are completely due to lower movement speed or
partly due to lower movement accuracy as well. Therefore, the main objective of this study was to utilize
ballistic movement models to separately assess the abilities of speed and accuracy while performing
hand-control movements on the axial plane.  Six participants who had average age of 20 years were recruited in
this pilot study. Experimental equipment included a personal computer and a drawing tablet utilized as an input
device. Aself-developed experimental program was run by the personal computer so that the participants could
perform ballistic movements on the drawing tablet. Ballistic movements were manipulated with eight

movement directions and ten distances. Measured movement times and two-directional end-point variability



were then analyzed by two types of ballistic movement models.

The results showed (1) both types of ballistic

movement models predicted well the data variance, (2) in line with previous findings, movements that involve

more limb parts and joints require longer movement times to complete, (3) movement directions had no effect on

end-point variability measured in the movement direction,

and (4) end-point variability measured

perpendicularly to the movement direction were smaller for movements executed in the directions of 0°, 90°,

180° and 270°.
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