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مدل سازى کوادروتور- 2

�

�
�
�

n

xL �

Ri SO qi S

Li i

xL �

i L i ix x L q

n Ti R

3 3

3

i i i i i i i

i i i i i i

L L i i L

m x F R e m ge T q

J J M
m x T q m ge

i ix F Ri ii iF Riii i i

i ii i Ji ii i

i i

Lx L

i Fi Ji mi



3340 3327

3330

n شکل 1:

Fig. 1. Cooperative quadrotors system with suspended load
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طراحى مسیر با حداقل انرژى- 3
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شکل 2:

Fig. 2. Flowchart calculation for optimal path planning

Table 1. Quadrotor parameters used in simulation

جدول 1:

VKrpm/V

EK/KvV.s/rad
fT ×   N.m
fD ×   N.m.s/rad

R
mJ ×   2kg/m

maxrad/s
Bn--
Bmkg

rm
m

TC--
QC ×   --

rotrm
3kg/m

mkg
lm
xxI2kg.m
yyI2kg.m
zzI2kg.m
rotmkg

شکل 4:

Fig. 4. The quadrotor movement in individual mode from the initial 
coordinates to the final coordinates

شکل 3:

Fig. 3. Quadrotor energy consumption with suspended load
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شکل 5:
Fig. 5. Quadrotor angles around coordinate axes from the initial point to 

the final point

شکل 6:

Fig. 6. Angular velocity variations of the quadrotor propellers from the 
initial coordinates to the final coordinates

شکل 7:

Fig. 7. Angular acceleration variations of the quadrotor propellers from 
the initial coordinates to the final coordinates
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1  Yaw
2  Pitch
3  Roll

نتیجه گیرى- 5

شکل 8:
Fig. 8. Average energy consumption of a quadrotor with suspended load 

in a group mode

شکل 9:
Fig. 9. The quadrotor leader trajectory from the initial coordinates to the 

final coordinates

شکل 10:

Fig. 10. Path of the second quadrotor (First Follower)
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شکل 11:

Fig. 11. Path of the third quadrotor (Second Follower)

شکل 12:

Fig. 12. Path movement of quadrotors formation

شکل 13:

Fig. 13. Angular rotations of the first quadrotor around coordinate axes

شکل 14:
Fig. 14. Angular rotations of the second quadrotor around coordinate 

axes
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فهرست علائم- 6
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شکل 15:

Fig. 15. Angular rotations of the third quadrotor around coordinate axes
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