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Abstract

Nowadays, the methods of positioning drones mostly rely on the built-in GPS chip and the
Inertial Measurement Unit (IMU). When it comes to budget consideration, these devices are too
costly to run on general-purpose drones. Besides, using these devices beyond the scope of the original

design will decrease flight accuracy.

In this research, we use the Webots app to simulate the route flight of general drones and generate
the datasets by mapping the difference of angle and distance between every two consecutive image
frames. Then we use these datasets to train a regression neural network model. The model will predict
the change of rotation angle and help to enhance flight accuracy during route flight.

We get the best regression model after comparing several data processing methods and
classification techniques. Finally, the model successfully enhances flight accuracy during the route

flight in a complicated environment.
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BE ~ Ffsx
— AR
FERECHE - BT ARG B SRR os > NumPy ~ CV2 ZEE0fEE > FRF Webots
P DL R 25 R e A28 (ERE U - IE B E #E IR He s CLAMP K/l
B S E ek = truncate (A1E] 28) - #HE){Z MG -

def CLAMP(n,minn,maxn): def truncate(num,n):
. Pl temp = str(num)
if n<minn: :
- for x in range(len(temp)):

return minn if temp[x] == '.°
elif n>maxn: try:

return maxn return float(temp[:x+n+1])
else: except:

return n return float(temp)

return float(temp)

28 ~ AR LA
P A S AT AR ZRBE P PZEfIER A DI Mavic 2 Pro HYSZRREHE: e B -
BB E G FZ B ERER - BHEARIURE AT (E - LA A
VORESS 22 2 #E ) > AiRFoEE T DA E #HY CLAMP ey BRAIHETI LARF & DI Mavic 2 Pro
AYTERE » DL 282 18 Webots “ZBR[O].2 MERERE » e b AMRIMEREBdE - tEAh > HIRY
P E 2 ZEHEE AASARRA SO E A e B2 e B HSC U Ef oy B8 44 bR
PRA LU R o B2z e 29

g5 7r A &

roll giris=k_roll p*CLAMP(roll,-1.8,1.8)+roll_hiz+roll_dagitim
pitch_giris=k_pitch_p*CLAMP(pitch,-1.8,1.0)+pitch_hiz+pitch_dagitim
yaw_giris=yaw_dagitim
clamped_yukseklik=CLAMP(target_rakim-rakim+k_vertical offset,-1.2,1.2)
vertical_input=k_vertical_p*math.pow(clamped_yukseklik,3.0)

2B A (8
solMotorileri_giris=k_vertical_thrust+vertical_input-roll_giris+pitch_giris-yaw_giris
sagMotorileri_giris=k_vertical_thrust+vertical_input+roll_giris+pitch_giris+yaw_giris
solMotorGeri_giris=k_vertical_thrust+vertical_input-roll_giris-pitch_giris+yaw_giris
sagMotorGeri_giris=k_vertical_thrust+vertical_input+roll_giris-pitch_giris-yaw_giris

RARPEZATHRE LA R=WH a2 L ERRTHENSE
k_Pitih_PfiQ:D roll_dagitim=2.0
k_roll p=5@.8 pitch_dagitim=0.2

k_vertical_p=3.0 i dal 8.0
k_vertical_thrust=68.5 R o T
- - target_rakim=0.5

k_vertical offset=8.6
8 29 - 7 TR T e A2
= AT A B R (L
TMHERATB(EA T Python ) Simple-PID F2E » 5 SLATREHIURE BT THE
HIFZSREE PID 452 » A TargetX - TargetY (32 ERAILTE - /5 T HERA S LRSS BILL
52+ RTINS Z BT TR TR R — B LR T SRR LS R A

T > 23U AIIARESE =5M] > FIRFAERET TargetZ BB BEER T - EHERIE
31




EESSHHARAYEE R BNEE (L SRS E ALRETTHYZRE -

RIERCER - BREEI > HFREE PID fEHISSAYEAR x & - y Bifr'E - (5
(i B BRI LS - MEREERET - EARE T EHIcE R R E - A&
FHAMTESIEZ B E - el IR E > 7 PID B E R AR e RiH IR T
SR > (L BRI AETRSOE BRI E MR ERIT 256 E L E - Wk go ¥R
bRy O S AIR(EEGFAAET - 41 &

if robot.getTime() ==7.8:

target_x=@

target_y=@

go=~&

30 ~ fEEHE AR T EFE

FEREEE T > S AR AR TRRIGTREE 7 T E) - Wi EREI E X -y
FERRO,0)IALE > £t > BRI TIEHRIATA RS E 5K -
+ i AP e PR SRR B TimeStep 5 E

FEFRATIEL S BREEED T - AWTFEFEA T Webots /Y Camera Hify savelmage b= > 17
K/INFy 240%400 FYHE - 4fE 31

if NEEdSEUE==TPUE :

#camerafile=ca =‘fif—:

wlth open(FllePath + "everynum.txt", 'a') as f:
f.write(txt_input)
f.close()

FileName=str(camerafile)

FileName=FileName + ".png"

Needsave=False

camerafile=camerafile + 1

Camera.getImage (camera)

Camera.savelmage(camera,ABFilePath+FileName, 1)

31 ~ Webots [ 52 4F A2 =5
HFEFESERR - ABTFERE TimeStep 3%E &y 8 » {ER% e #E MEZRREIA e IR

2R (BB R Y EER R R R S TimeStep ZRVHETT —JCER » ALlEE st
EEEUE RS - IHR A 2 S PGPS ENRE Ry 72KM/h > #157% 5 2CM/ms >
i N THER PR FMEERAE » s 3.6KM/h - #1551% 1 0.1CM/ms - M E FRIEEER 1%
0.8 A4y HAA MR AR 75 SIS EERIE 28 SRS B4R M S R s e A
PIRATHIRES - G REREEERE DU nTAVER B HESL 0.3 (5 A T E » 70 i A\ ARisi i es
TRITEY 4 73 4570 » BB FAIE T4 16 7754 -
» ML BRI B E

TEAWFEH - $7HT VSCode fF /T ZRIKESZE G & - MEAMEREEETTE
4 R4 Google Colaboratory %5485 ~ SEECLAVIISEF A& > {HE VSCode ELA AL K

HEE SRR EERE MR ORI - S REE BhiH T B B ER IR e MR - LA ST DL
32




VSCode FEI7EAG/I SR -

MAEFEABGTER Y > B SR TR T —ORIT BT £ ARAY BB
GaIlR > FEREA T B es E BHRREAS » W E SR FTA Bk Ry H fr 30000 5RIE % -
PR A E G TEL > DU s/l SRR U2 RSV B — RN - R R ERE RS
BN R - SR E ARG E R BRGS0 7 g8 S Rl Ri R
FEAREAEFISR > AERCCRAEE -

P BOERH T B0%HYERHE RdlldkdE - 20%AYERHS RGNS - AR AR E
AHETTJERL LAE CRAE LE 5 5[ > if Dropout St BRI/ (401 - Leaky ReL U)K
AR (2 S EAE LA R A S s E RS A GH A - EEERRY
R TREL - REEFRET A G AR T -

SERGIISRERIHTRE (& - HEE B ERCE ISR BRI SR Iy HIHIRE ZRERAE
[l 52K/~ BR AT FEZEES 1A EE ~ ] B ANy 4007240 (DRISSEERR (i A SR R) -
BREOTRIE Ry RIS B DL 32 SERORLET TR - R A T IE] -
test_images = test_generator.flow_from_dataframe(

dataframe=test_df,
x_col="Filepath',
y_col="Angle",
target_size=(48@, 248),
color_mode='grayscale",
class_mode="raw',

batch_size=32,
shuffle=False

HEAERER

val_images = train_generator.flow_from_dataframe( train_images = train_generator.flow_from_dataframe(
dataframe=train_df, dataframe=train_df,
%_col="Filepath', ¥_col="Filepath',
y_col="Angle", y_col="Angle",
target_size=(408, 248), target_size=(488, 248),
color_mode="grayscale’, color_mode="grayscale”,
class_mode="raw’, class_mode="raw',
batch_size=32, batch_size=32,
shuffle=True, shuffle=True,
seed=42, seed=42,
subset="validation’ subset="training’
) )
s S = N
GRS EE [ REEFE

32 ~ Gl K bmseas R oM as e ZUHS
PEEREAAL - IR R GTERZ AN Ry 33 HYGTEHALARS - RGBT IR, 25
TTHIECE Ry 64 F 128 (PL{E R EEBRATHET SR FENER - IR 28R s R/ -
FLoPOROR S H AV IVRE R E TR U VR R > BelR > SOE W R el g i et 5 876
(BT roRUE e ReLU » Miate R i Ry M (R DAL 7 U pE e > A2 (S
A0 E
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inputs = tf.keras.Input(shape=(240, 488, 1))

.keras.layers.Conv2D({filters=64, kernel_size=(3, 3), activation="relu')(inputs)
tf.keras.layers.MaxPool2D() (%)

tf.keras.layers.Conv2D(filters=123, kernel_size=(3, 3), activation="relu')(x)
tf.keras.layers.MaxPool2D() (%)

tf.keras.layers.GlobalAveragePooling2D() (%)

tf.keras.layers.Dense(1824, activation="relu’')(x)

#x = tf.keras.layers.Dense(2843, activation="relu')(x)

outputs = tf.keras.layers.Dense(l, activation="linear')(x)

model = tf.keras.Model(inputs=inputs, outputs=cutputs)

LI T T R TR e =
+
=

oEoxk R X oMM

33 ~ TensorFlow /| %fi=%

B 1R EE sl SRESF PR FH AU TR LR ESEL Ry~ 5 25275 (MSE) - BEEE 2 M L5l R 56 ple & 1=
HIRAEIUES RMSE &5 & 148 IR R e T 2 IR St plIE e et
TEt% - PRI SREER B 100 (i epochs » Ifi L34 patience % 5 {RF H AL LHLE
ISR OARE R ad e = > (& ARSI i Ry Adam (BA{LESHBhaller > 52k
PRBIZRREEE -

TEELE LA b TensorFlow Fy4RasE 77 2(1% » &2 (E{EA Conda ifi4<Hy Python DL GPU
FRAGHIIGR - B E R SR aa 40 [ B AT

model.compile(
optimizer="adam’,
loss="mse’

)
history = model.fit(

train_images,

validation_data=val images,

epochs=18@,

callbacks=[

tf.keras.callbacks.EarlyStopping(

monitor="val loss',
patience=5,
restore_best weights=True

34 -~ TensorFlow /|4 €
T ENSReErs T o [EEE R EAR SR T 58 i) | SR I (AL BB S T 2R %) -
(EaS g rs H B[ FG SR B FE TR IREE » B R &%alIR e pl 2 f A -

34



2% ] 190001

T IT AR *)é

% S 3 0 o B P

TR E T - FE T L BE RS o T b B

BT A F e L o e (TR A E G om e

f/

T

FA

SR RN F T

P A R R

e

1

o



	190001-封面
	190001-封面

	190001-作者簡介
	190001-本文
	摘要
	Abstract
	壹、前言
	貳、研究方法與過程
	參、研究結果與討論
	肆、結論與應用
	伍、參考文獻
	陸、附錄

	190001-評語
	190001-評語


