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Research on Unmanned Aerial Vehicle (UAV) - Self-Position Estimation using Camera and Neural Networks -
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Abstract: Unmanned aerial vehicle (UAV) is demanded for a variety of applications such as aerial shoot and goods transport. Most of
UAVs are controlled autonomous by using the inertial sensors and global positioning system (GPS), but precise control is difficult
because of the diffuse reflection of radio wave, shield of the radio waves in the high buildings, and the error of inertial sensors. In this
study, we performed a correction of the inertial sensor with the camera, and tried to improving the self-position estimation by
inputting images to the neural network learned the association of the object with the distance in advance.

1. 1IL®IZ

RATEAR Yy MIEZEPOERNETE D720, WE
DgEC K EBSG O SRS VHB CTHRERD 5.
BIE, MfTe R > h 0% O, HEE 3 & GPS(Global
Positioning System, HIERHIAL S 27 L) & HWTHHE
HIEZAT> TV D23, 8 EARETIL GPS OB ML
Kot ERZ L, @NTIIEENEYORRIZ/ D729
ZENEEL L, EEMEY o CEI IR -
OREMEIZREENEC D56 S & D IEMEZR I XK
Thb. ZIT, AT THROERE T IALIRT
a2y NESRILAE IR L, BERITZT O LEN
&b B

AHFFE TITENE Y P OREERIE & FEEYR#RO %,
IR AT RIS AT e AR v b ORI EO KRG
Eiiolz. Fle=m=a—I0Fy NU—7 |Znth5E
EHHZ LT, BN RAIZL > THAMEOHEE
E XGOS ATREDN E D ik T

2. T4—TTFT—=T

BRI, BOfMEHEOHBE LTT 4 —7 T
—= T ERHWAS., T 4T T =T EE, =a—
FNFy hT—27 (LLF NN) OEALDENREZEIT
STVWDHHOTHD. NN &Ik, A ORI & f5
LT NV CHD. EET5T7—4% (BT —
2) ZELEY2ZT, NNICHDANDBAD EBER
EMZ RS LT E2 T, o)) & EfET
— X L DFREE S CICHA T LE T 2 & TRkl
HEFDZENAREL D, DF 0V FENAREL 2D,
FEHIL, NN [CRAOEBEFEIEHZ L TAN
Eh-Faloxt L TFE L8O BB O T 55T
ROOEBEEMETE 0TI RN EEZZ. 22
TlE, T4 =TT = TOHBMEENE LTS

BirF =2 —F L% » b(Convolutional Neural Network,
CNN)Z A H L 721

Q) TA4—TTF—=r7-BAR=a2—TF LRy h-

Figure 2. Model of multi-layer NN
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Figure 3. Camera layout
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Table 1. Parameter Test

Test iterations 800
Test interval 100
Base learning rate 0.0001
Max iterations 5000

Figure 4. Train data

@ n n “ C : Convolution layer

R : ReLU (actiation function)

F : Fully-Connected layer

m S : Softmax (activation function)

Figure 5. Neural network
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Table 2. Prediction result of Test data

Test data
0 1 2 3

0 0.1% 0.0% 0.0% 0.0%

g 1 6.6% 90.7% 0.0% 0.0%
§ 2| 69.9% 0.0% 1.0% 0.0%
3| 234% 9.3% 99.0% 99.9%

1: Cameral 90.7% 3:Camera3 99.9%

Figure 6. Test data and prediction result
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