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Effects of Onset Latency and Robot Speed Delays
on Mimicry-Control Teleoperation
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Figure 1: In this paper, we investigate the effects of delays
in a mimicry-control robot teleoperation interface. (Top) In
one of our evaluation tasks, participants controlled the ro-
bot to trace the cursive letters “hri” with varying degrees of
onset latency and robot slowness. (Bottom) We analyzed the
robot’s end effector path as controlled by the user’s input
hand paths. Users adopted alternate motor strategies to con-
trol a robot arm considerably slower than their own arm, but
no strategy emerged to overcome significant onset latency.
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Figure 2: Comparison between (top) onset latency and (bottom) slowness delays.
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Figure 3: Tukey boxplots of data from the performance and user perception measures for each control condition across tasks.
Base (B), Speed1 (S1), Speed2 (S2), Speed3 (S3), Latency1 (L1), Latency2 (L2), and Latency3 (L3). Range values signify standard
error. The grids to the right of each graph denote pairwise significance. A square is filled if the two conditions are significantly
different, with blue squares denoting p < .01 and yellow squares denoting p < .05.
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Figure 4: Candidate motor adjustment strategies used to guide our motion data analysis. The “master” (blue dot) illustrates
various motion strategies to get the “follower” (red dot) to follow the semi-circle trajectory, even with slowness or onset latency.
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Figure 5: Illustrates where on the cursive “hri” writing the
overshoot test was focused.
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Figure 6: Three-dimensional mapping of the velocity ratio
points for slowness (left) and onset latency (right) condi-
tions across all tasks. Blue dots signify the base condition;
green dots signify speedl or latencyl; yellow dots signify
speed2 or latency2; and red dots signify speed3 or latency3.
§5.2 discusses the axes for the velocity ratio test (VRT).
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Figure 7: Tukey boxplots of data from the overshoot test.
Conditions are Base (B), Speed1 (S1), Speed2 (S2), Speed3 (S3),
Latency1(L1), Latency2 (L2), and Latency3 (L3). Range values
signify standard error. The grid on the right denotes pair-
wise significance. A square is filled if the two conditions are
significantly different, with blue squares denoting p < .01
and yellow squares denoting p < .05. Units are in meters.

5.3 Motion Analysis Results
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