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A Study on Autonomous Indoor Flight
using Computer Vision System and Smartphone

Choi Young' - Kim Kye-Young'™

ABSTRACT

In this paper, we present an implementation of indoor flight to navigate to the designated places capable of hands-off autonomous
operation within indoor environments. Our flight requires computer vision technique and smartphone device to allow it to be flown indoors
without high-performance sensors which are too expensive to commercialization. The experimental result show that proposed
implementation is fairly meaningful in a general building.
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Fig. 1. Structure of flight
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Fig. 2. An example of marker
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Fig. 3. An example of virtual map
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void function state_change()
{
state = waiting
while()
{
if(state == waiting)
if(Receive destination information)
state = starting
wait_state_contral() // 6.1

else if (state == starting)
tart_state_control() // 6.1.
if(Direction of flight is similar to
direction of destination)
state = flying
save present azimuth value

else // Flying state
flight_state_control() /6.2,
if(Find marker)
if(It is destination marker)
state = waiting
else
state = starting

Fig. 4. Pseudo-code of flight control algorithm
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void function wait_state_control(Position of destination)
{
Check height variation
if(height variation <= thresholds )
Check present height
if(Flight's present height is different from criterion
height)
Adjust intensity of height control motor to going to
criterion height
else
Stop height control motor
else
Adjust intensity of height control motor to flying
oppositely

Check position and rotate variation
if(position and rotate variation <= thresholds)
Check present position
if(Flight's present position is different from criterion
position)
Adjust intensity of position control motor to going
to criterion position
else
Adjust intensity of position control motor to flying
oppositely

/* starting state */

Check present direction

if(Direction of flight is similar to direction of destination)
state = flying

else
Adjust intensity of position control motor to similar to
direction of destination

Fig. 5. Pseudo-code of waiting and starting control algorithm
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Fig. 6. Use of Optical Flow to correct of error
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State Measured Content SHceess
Rate
Waiting Keep in on the marker above 100%

: Rotate to direction of destination
Startin 95%
¢ and start successfully ?

Flight Arrive next marker successfully 80%
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