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Prediction and Assistance of Navigation Demand Based on Eye Tracking in Virtual Reality
Environment

ZHU Chen-shuang and CHENG Shi-wei

School of Computer Science and Technology,Zhejiang University of Technology, Hangzhou 310023, China
Abstract In order to solve the problems of insufficient user support and low user immersion in traditional navigation methods in
complex virtual reality scenes, this paper proposes a binary classification model based on the gradient boost decision tree, which
uses eye movement data before and after the user’s need for auxiliary navigation in the VR environment to analyze and predict
whether the user needs navigation during the task. The model is evaluated according to the user’s gaze sequence.and the average
precision and accuracy of the user demand judgment method are 77. 6% and 77. 2% , respectively. In addition, we implemente a
navigation aid prototype system. By classifying the user’s navigation requirement based on eye movement data,the user interface
of the prototype system can automatically present the map for navigation. Experimental results showed that,compared with the

traditional permanent assisted navigation method, the adaptive assisted navigation proposed in this paper can provide better user

experience.
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Fig.1 Five-point calibration diagram
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Fig. 2 Coordinate point data in VR scene
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Fig.3 Users wear HTC VIVE virtual reality helmet
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Fig. 6 Participants followed the given route (dotted line) to

their destination
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Fig. 7 Subject is asked to return from the destination to the

starting point
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Table 1 Example of eye tracking data
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Table 2 Explanation of confusion matrix for demand judgment
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Fig. 8 F1 score from the prediction of navigation aid
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Fig. 11 Eye movement heat map with different navigationin VR scene
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Fig. 12 Users’ heat maps from the same place when they are

judged as “get lost”(A1,B1) or “not get lost”(A2,B2)
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Table 4 Result of the question “Do you meet obstacle”
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Table 5 Result of the question “Does the navigation aid pop up

on time”
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