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Kinds of control system

Flight mode — —
Longitudinal control Lateral-directional control
Air: Rotation control, Climb control Ground: Run control
Take-off . .
Air : Lateral-position control
Track flight Height control, Speed control, Turn control

(Straight, turn) Level Control

. Glide slope control, Speed control Lateral positon control
Landing

Flare control, Roll off control
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Running Climbing

o Heading
400 ft (120 m) Controller
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Cruise control

* Attitude control
* Height control
* Speed control

*— Turn control -~
«  Attitude contr&[\\\

(Roll control) ™~

* Height control ~_

* Speed control

| Roll Sorvo | 9« J
controller Dynamics

Yaw Servo or
controller Dynamics

(Valid for level flight)

Pitch
command
generator
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+Glide slope control +Flare control

*Speed control *Speed control
- Lateral position control «Lateral position control

Start height of

landing : 50 m Speed

15 m/s

Initial deivation
from center line of

Glidf;lope

IChange of control

runway:30m / system
. © I:I}re Path
Width of 4.6m Touch down
runway :
30m Center line of \_ A
runway Y Y
Flight distance 407 75
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Total weight with all on-board equipment | [kg] 3
Wing area [m?] 0.364
Wing span [m] 1.6
Full length [m] 1.3
Mean aerodynamic chord [m] 0.25
7 RMREBBARATH Inertia moment about pitch axis [kgm?] | 0.132
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Model Airplane (Calmart TR40)
GNC Circuit \
/ INS/GPS (Tiny Feather)

Servo motor for
- Control surface
CHI1:Aileron

CH2:Elevator

CH4: Rudder
Electric motor for
propeller
CH3: Motor
Pressure sensor
ms5607 ﬁ/> &
Ultrasonic sensor » CHI:Aileron Wireless Commanication
Receiver - Module
MB1260 CH2:Elevator (Xbee S1 PRO)
XL-MaxSonar-EZLO CH3: Motor

CH4: Rudder
CHS: Switch for Manual/Auto

Telemetry data

Manual operation &
Command for manual &auto
switching

Wireless Communication
PC

Propo Module (Xbee S1 PRO)

Ground -
equipment

X8 FEEHIEHR AN N Y = TR

#3 AT YEET K4 HIBERBGEHR R & 2 IR

Update time 40 ms Flight mode Kinds of control system | Control bandwidth

Position accuracy 3 mrms Run control 0.16 Hz
Hybrid

Velocity accuracy 0.3 m/s rms Rotation control 0.44 Hz
INS/GPS Take-off

Pitch/roll accuracy 0.5 deg. rms Climb control 0.44 Hz
equipment

Heading accuracy 3 deg. rms Lateral position control | 0.03 Hz

Weight S0g Turn control 0.10 Hz

Pressure Accuracy 02m Height control 7.65 Hz

Track flight

Height sensor Update time 10 ms Speed control 0.30 Hz
sensor Sonic Accuracy 0.01' m Heading control 0.67 Hz

sensor Update time 100 ms Glide slope control 0.06 Hz

Frequency band 2.4 GHz Speed control 0.27 Hz
Wireless

Information  transmission Landing Lateral position control | 0.16 Hz
module 19.2 kbps

speed Flare control 0.12 Hz

Roll-off control 0.27 Hz

3—3. flHRZRER

TR THE 2 5 B 52 2 B AR TS LB 2R SRR R DRE R 21T o 7oA R & LT, il
WA FR 4R T. 42 0.1~0.3 Hz OFIEFHR CTH D2, B\ERIENCE L L, ERiEoks i
WX DBEWE A BGIET 2 E WO B, 7.7 Hz O @O il 2 Ff - 7.

&3



e
\ Star
o . /oo
- “\\\~’. [z

i ]

[wi] [wios]
9 (a) /I FARITA— | RO (b) EBTOMRATHBS

ZAVET, FEE L CEBERERAE, T o ZRATHIE, SRR A S L CEiRE) & E R E T
DOSERBFRITHRR AT o 72, HARICHTY, VoA RA 2 FEREL, TALOEWIZED,
WOFATE— R~BAT SE 72, BEREREIC RO CIE, RRHENIC CIRERO Oz > TR -
FEHROREZEITY, FBESREETERE, T A RS b1 E CTHEROEE—EOKEE TR
T E&E. ToARA 2 b LiEiRGIE, R OEE—EIZTRERZITV, HAH o 180 ° 41k
ERDBU 2 ARA L P2 ETHRATS L. oA KRA 2 b2 BERIFAKEEFERITICTY = A K
A2 b3 ETARA Y b4 ERESERICITSE S0, WEKILTE 5T~ TS,
T ARA YN 4EEEIX, —EDOAR—TTET LN OERRIEHS THL T A KAk
5 F CTHERIFATZ SH7z. fr2O@EICTY oA KA b SICRER, AhEaBth, HERoHf
DRMESE MR D, 774 RAa—TIZO->TEELE T, REMIIZ7 LTHIEC LY 7 v
FHY I RE LT I TARIT— b &, RABRERITIC K AT 2 22X 9 (a),
M) ZRT. £, EERRTIBSCOEE, Vv T, #E, n— L ORHTe 7 7 AL &K1 0~
1 3T

80 Start WPO01 WP02 WP03  WP04  WPO5 Touch down
£ EESS

2 60 —H——— | —Height command |-
= / — Height_press
< 40 i
2
T 20 || L

0 - I T T T

0 20 40 60 80 100 120

Time [s]

K10 REEET2T77 AL

84



Start WPO1 WP02 WP03 WP04  WPO05 Touch down
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