Emotional Voice Support Plugin According to Driver’s Gaze Information
M’s LAB
Abstract
This plugin and related libraries enable to support for drivers by voice navigation which is called "drive support agent" in UC-win/Road. The agent provides some advice to a driver according to his position and eye moving. For example, if a driver heads to the right side at the intersection, the agent says “look left side” to alert the driver. Moreover, the voice of the agent has three emotions: angry, joy, and sad. These emotions can improve a driver’s acceptability for instructions by the agent. 
How to Install
You need to following softwares and devices to execute this program.
· UC-win/Road 10.1.1 
· SampleCity.rd (This file is provided by a collaborative research group at Nagoya university)
· AgentPlugin.bpl (Plugin for UC-win/road)
· Python 2.7.x
· NaviRoboServer.py (Server Program implemented by Python)
· Tobii Pro Series (e.g., “Tobii Pro X2” or “Tobii Eye Tracker 4C with Upgrade Key”)
The AgentPlugin.bpl should be copied to specified plugin folder (e.g., C:\UCwinRoad Data 10.1\Plugins). 
Overview of our Program
The plugin sends a server program driver’s information at regular intervals by Socket Communication (UDP). The driver’s information is summarized in Table. 1. The server program received the driver’s information and collects driver’s gaze information by Tobii Pro Series. The gaze information is represented by a focused block on a display shown in Fig. 1. 
By using the driver’s information and gaze information, the server instructs an adequate voice to driver assist agent. An example of voice patterns is shown in Table 2. A pair of X and Y are a coordinate of a point such as an intersection in the simulation, and RADIUS is the distance from the point. Moreover, COMMENT and SOUND are voice files generated by AITalk. The agent has four emotional voice types shown in Table 3, and the type can be changed by setting in “RobohonClient.py”.
Table. 1 Driver’s Information
	Information
	Explanation

	Position
	Vehicle’s position in a simulation.

	Direction
	Vehicle’s direction in a simulation.

	Steering Angle
	Steering angle controlled by a driver

	Pressure of Accelerator Pedal
	Pressure of Accelerator Pedal controlled by a driver

	Pressure of Brake Pedal
	Pressure of Brake Pedal controlled by a driver

	Speed
	Vehicle’s speed in a simulation
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Fig. 1. Gaze Information (Nine Blocks on the Display)

Table. 2 An Example of Voice Pattern
	X
	Y
	RADIUS
	COMMENT
	SOUND

	6610
	3547
	20
	安全運転を心がけましょう
	nozomi_emo_0_0.mp3

	6934
	3547
	20
	交差点です
	nozomi_emo_0_1.mp3

	6954
	3547
	20
	真ん中を見て、徐行しようね
	nozomi_emo_0_3.mp3

	6954
	3547
	20
	交差点では徐行しましょう
	nozomi_emo_0_2.mp3

	6984
	3547
	20
	左右を確認して
	nozomi_emo_0_7.mp3

	6984
	3547
	20
	右も
	nozomi_emo_0_9.mp3

	6984
	3547
	20
	左も
	nozomi_emo_0_8.mp3



Table. 2 Emotional Voice Pattern
	Emotion
	File

	No Emotion
	robohon-nozomi-normal.csv

	[bookmark: _GoBack]Angry
	robohon-nozomi-emo-a.csv

	Joy
	robohon-nozomi-emo-j.csv

	Sad
	robohon-nozomi-emo-s.csv



How to Execute
You can execute this program as following steps.
1. Run UC-win/road 10.1.1 and open SampleCity.rd
2. Start the server program using below command.
% Python NaviRoboServer.py
3. Activate Driving Mode and select Road 2 (Fig. 2)
4. Enjoy your driving with Emotional Voice! (Fig. 3)
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Fig. 2. Setting of Driving
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Fig. 3. Driving Mode
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