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Analyzing and Modeling the Steering Operations in Sequential Linear

Path Segments

SHOTA YAMANAKAL2:®)  WOLFGANG STUERZLINGER® HOMEI MIYASHITA®

Abstract: The steering law models human motor performance and has been verified to hold for a single
linear and/or circular path. Some extensions investigated steering around corners. Yet, little is known about
human performance in navigating joined linear paths, i.e., successions of path segments with different widths,
although such operations appear in our graphical user interface tasks, including lasso operations in illustra-
tion software. In this work, we conducted three experiments involving joined paths. The results showed that
users significantly changed their behavior, and that that strategy change can be determined beforehand. A
simple model summing the two indexes of difficulty (IDs) for each path was efficient to predict the time
(R? > 0.96), but more sophisticated models were also evaluated. The best model includes the ID of the
crossing operation to enter the second path, in terms of both of R? and AIC values.
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Fig. 1 (a) A lasso operation in a illustration application. (b)

The steering law models strokes through a constant-
width path. (c) Our work investigates steering through

joined linear path segments with different widths.
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Fig. 3 (a) Experimental setting and (b) the experimental

screen layout.
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Fig. 6 Screen layout of experiment 2.
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Fig. 7 Model fitness of pathl in conditions of (a) narrowing,

(b) widening, and (c) no separation of tunnel types.
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Fig. 8 Model fitness of path2 in each condition.
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Fig. 9 Model fitness of total times for each condition.
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Fig. 10 The average speed profiles in experiment 2 compared

with those of experiment 1.
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Fig. 11 Parameter definition for experiment 3.
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Fig. 12 Model fitness in experiment 3.
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Fig. 13 Average speed profiles in experiment 3.
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Fig. 14 Average speed profiles of narrowing condition in ex-
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Fig. 15 A model of two steering and one crossing phases.
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£ 1 EHETAVD R? & AIC Offi. a-d IZETILVOEK.
Table 1 R? and AIC values for four candidate models.

FR | E=TL a b c d R? AIC
2 IDsgs -137.3 | 55.51 — — 0.986 290
ID3ss -137.3 | 51.77 | 59.24 — 0.992 277
IDyscs | -319.0 | 60.99 | 187.5 | 49.73 | 0.994 272
ID3scs | -67.71 | 55.45 | 80.02 — 0.996 272

3 IDsss -99.84 | 45.84 — — 0.963 578
ID3gs -111.8 | 45.62 | 46.75 — 0.963 580
IDyscs | -261.4 | 49.84 | 228.3 | 31.14 | 0.979 556
ID3scs | -115.1 | 45.97 | 91.84 — 0.970 571
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Fig. 16 Two cases that our current work cannot describe ad-

equately.
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