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In level 3 autonomous driving, the driver is required to take over the driving within a certain time if necessary. In this 
paper, we validate readiness estimation model which we developed. This model estimates driver’s reaction time from take-
over requests, which is based on gaze behavior of the driver. The model is generated from the relationship between takeover 
reaction time and driver’s gaze distribution during autonomous driving. The validation experiments are performed with both 
a driving simulator and actual vehicle. 

In the driving simulator, simulated vehicle runs on highway automatically, and participants on the cockpit of the 
simulator are indicated to perform simple visual search task or free task (operation of a smartphone). Then, a takeover 
message is issued, the participants drive manually. Two types of time margin (Larger:  indicated to exit from the highway / 
Smaller:  indicated change lane to avoid the road construction area) are tested. The result of the simulator task is shown in 
fig.1. In the figure, estimated reaction time is including output of the estimation model as mentioned, hands-on time (if the 
participant's hands are not on the steering wheel when the takeover message is issued, 0.8s is added to the model time), and 
time margin to collision. 

In the actual vehicle experiment, an autonomous vehicle runs on an oval course of a proving ground. Participants on the 
vehicle are indicated to perform simple visual search task or watch video clips on a tablet PC. Then, a take-over message is 
issued, by both sound and light. After the message, the participants stop the vehicle or lange change drive manually 
according to the light pattern. The result of the vehicle experiment is shown in fig.2. In the figure, estimated reaction time 
is including output of the estimation model and hands-on time (same as the simulator experiment). 

As a result, we have confirmed validity of the models which is appended driver hands-on situation and take-over time 
margin. 

 

  
Fig.1 Result of the Simulator Experiment. Fig.2 Result of the Actual Vehicle Experiment. 
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