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1  GDP: Gross domestic product
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1. Gyroscope

2. Jerk

3. GPS: Global positioning system
4. Accelerometer

5. Data logger
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Table 1. Recommended braking deceleration threshold
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2. MPU6050: Micro processor unit 6050

3. MEMS: Micro-Electro Mechanical system
4. Drone

1. FIFO Buffer: First input first output buffer
2. DMP: Data management platform
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Table 2. MPU6050 characteristics
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4 6. ADC: Analogue to Digital convertor

5 1. Taylor Schweitzer - lowa State University
6 2. VCC: Voltage at the Common Collector

7 3. GND: Ground

8 4. SDA: Serial Data

9 5. SCL: Serial Clock

10 6. INT: Interrupt
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1 3. LSB: Least Significant Bit
4. GY25, GY86, GY521
5. IMU: Inertial measurement unit
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Fig. 1. MPU6050 pin map
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IIC: Inter-integrated Circuit

7 4.
8 5. Synchronous
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7. ADO: Active Data Object

8. XDA: Auxiliary Data

9. XCL: Auxiliary Clock

1. FSYNC: Frame Synchronization
2. DRDY: Data Ready

3. Packet
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Fig. 2. Slave and Master communication via 12C
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Fig. 4. GY521 (right) and GY86 (left) Arduino connection
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Table 3. Phone sensor mechanical characteristics
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Fig. 5. GY521 acceleration data 2g
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Table 4. Phone sensor electrical characteristics
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Fig. 6. GY86 acceleration data 2g
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Fig. 7. GY521 acceleration data 4g
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Fig. 8. GYS521 acceleration data 8g
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Fig. 9. GY521 acceleration data 16g
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Fig. 10. Proper position and direction of data logger
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{a) Filtered y-Axis acceleration
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Fig. 11. (a) Y-axis acceleration (b) Z-axis angular speed — cautious (red) aggressive (blue)
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{a) Filtered y-Axis acceleration
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{b) Filtered z-Axis angular velocity
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Fig. 12. (a) Y-axis decceleration (b) Z-axis angular speed — cautious (red) aggressive (blue)
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{a) Filtered z-Axis acceleration
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{c) Filtered y-Axis angular velocity
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Fig. 13. (a) Z-axis lane change acceleration (b) X-axis angular speed (c) Y-axis angular speed —
cautious (red) aggressive (blue)
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(a) Filtered z-Axis acceleration
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Fig. 14. (a) Z-axis left turn acceleration (b) X-axis angular speed — cautious (red) aggressive (blue)
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(a) Filtered z-Axis acceleration
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Fig. 15. (a) Z-axis right turn acceleration (b) X-axis angular speed — cautious (red) aggressive (blue)
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