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Design of a Smart Attitude Control Algorithm based on the Fuzzy Logic
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Abstract Recently, with a great deal of attention and utilization to the UAV like a drone, many application
cases using UAV in various fields have been proliferated rapidly. These UAV, however, has many risks like
balance deviation and drone crash due to the external environmental factors. The attitude control algorithm for
UAV is the most important portion in order to maintain the safe management of UAV, and the best solution is
PID control algorithm which is generously used and almost perfect attitude control technology nowadays. In this
paper, we propose the smart attitude control algorithm using fuzzy logic in order to provide safe and continuous
attitude control against external environmental factors, and compare the performance through simulation study
between PID and our algorithm.
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Figure 2. Basic Fuzzy Set for Change Rate of Roll.
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Figure 3. Basic Fuzzy Set for Change Rate of Pitch.
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Figure 4. Basic Fuzzy Set for Change Rate of Yaw.
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Roll
Ext. F. L R RW

SR SLM SLM NONE
MR SLM MLM WRM
WR MLM WLM MRM
NONE MLM NONE MRM
WL MLM WRM MRM
ML WLM MRM SRM

SL NONE SRM SRM

(Input variables)
Roll : Change rate of Roll,
LW - Left Warning, NR - Normal, RW - Right Warning
Ext. F. : Change rate of External Force
SR - Strong Right, MR - Medium Right, WR - Weak Right
WL - Weak Left, ML - Medium Left, SL - Strong Left

(Output variables)
SLM - Strong Left Motor, MLM - Medium Left Motor, WLM - Weak Left Motor

SRM - Strong Right Motor, MRM - Medium Right Motor, WRM - Weak Right Motor

T2l 5 Rolloll thEh M| Hof 7,
Figure 5. Fuzzy Control Rule for Roall.

Pitch
Ext. F. RW R W

SF SRM SRM NONE

MF SRM MRM WFM
WF MRM WRM MFM
NONE MRM NONE MFM
WR MRM WFM MFM
MR WRM MFM SFM

SR NONE SFM SFM

(Input variables)
Pitch : Change rate of Pitch,
RW - Rear Warning, NR - Normal, FW - Front Warning
Ext. F. : Change rate of External Force
SF - Strong front, MF - Medium Front, WF - Weak Front
WR - Weak Rear, MR - Medium Rear, SR - Strong Rear

(Output variables)
SRM - Strong Rear Motor, MRM - Medium Rear Motor, WRM - Weak Rear Motor

SEM - Strong Front Motor, MFM - Medium Front Motor, WEM - Weak Front Motor

a2l 6. Pitcholl thF ®x| Ho{ 7=,
Figure 6. Fuzzy Control Rule for Pitch.
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Yaw
LTW NR RTW
Ext. F.
R SRLM RLM NONE
NONE RLM NONE RRM
L NONE RRM SRRM

(Input variables)
Yaw : Change rate of Yaw,
LTW - Left Turn Warning, NR - Normal, RTW - Right Turn Warning
Ext. F. : Change rate of External Force
R - Right, L - Left
(Output variables)
SRLM - Strong Rear & Left Motor, RLM - Rear & Left Motor

SRRM - Strong Rear & Right Motor, RRM - Rear & Right Motor

a2 7. Yawol Chst TX| Hof7E,
Figure 7. Fuzzy Control Rule for Yaw.
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