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Altitude Control of a Quad-rotor System by Using a
Time-delayed Control Method
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Abstract: This paper presents the altitude control of a quadrotor system under the disturbance. The altitude is measured by an ultra
sonic sensor attached at the bottom of the quadrotor system and the measured altitude data are used in the time-delayed controller. To
test the robustness of the controller, a weight attached to the center of the system is dropped intentionally several times to cause
disturbances to the system. Performances of the altitude control by the PID control and time-delayed control method are compared
experimentally. Experimental studies are conducted to verify the outperformance of the time-delayed controller for controlling the

altitude of the quadrotor system under disturbances.
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Fig. 1. Quad rotor system model.
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Fig. 3. Time-delayed control block.
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Table 1. Characteristics of an ultra sonic sensor.

Specifications
frequency 40kHz
Max Range 4 meters
Min Range 3 centimeters
Input Trigger 10uSec minimum TTL level pulse
Echo pulse Positive TTL level signal proportional to range
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Fig. 4. Comparison between sensor data and real distance.
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Ultra sonic sensor
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Fig. 5. Quad-rotor System.

Rotation axis
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Fig. 6. Altitude configuration of sensor location.
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Table 2. Quadrotor specifications.

Total weight 1.028kg
Distance from COG to the rotor 0.185m
The full length 0.6m
The full width 0.6m
Body height 0.19m
Overall height 0.255m
MCU DSP28346
Sampling time of system 2ms
Sampling time of ultrasonic distance sensors 26ms
Control method RF radio control
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Fig. 7. Experimental setup.
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¥ 3.PID o5 %k

Table 3. PID gains.
K, 30
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K, 20
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Table 4. Time delayed control gains.
K, 30
Ky 0.8
K, 20
K, 1
e 12Hz
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Fig. 9. Performances of two controllers under dlsturbance.

10. Corresponding data of Fig. 9.
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