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ABSTRACT: It aims to introduce a method for evaluating the cognitive load of robot voice interaction based on both
subjective measurement and physiological data verification. Experiments were designed for subjects to experience differ-
ent robot voice interaction systems, finish different tasks and accept subjective cognitive load measurement and physio-
logical electrical signal measurement. The analytic hierarchy process (AHP) was used in subjective measurement to im-
prove the traditional NASA-TLX, which made the measurement more objective and detailed. And physiological signal
measurement was used to verify the effectiveness and reliability of the subjective evaluation data. During experiments of
different voice interaction systems, the subjective evaluation data and physiological measurement data of cognitive load
were obtained. Reliable cognitive load evaluation results were obtained through their mutual verification, which further
proved the effectiveness of the evaluation system. Based on the principles of AHP, the study improves NASA-TLX, es-
tablishes a voice interactive cognitive load evaluation system with 4 criteria and 14 indicators, completes auxiliary vali-
dation by heart rate data and skin electrical signal measurement, and proposes a technological means to research user ex-
periment of robot voice interaction.
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Fig.1 Robot voice interaction cognitive load evaluation system
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Fig.2 Evaluation result of each cognitive load index

x4 ET AHP WAAAEITENER
Tab.4 Result of cognitive load evaluation based on AHP
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Fig.3 Physiological electrical signal data during experiments
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Fig.4 Systematical ranking of index weights
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