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Abstract

From the problem of the garbage that occurred a lot after activities or events, which
caused the lack of discipline and the amount of trash may not be enough to collect the
garbage that takes a long time and using a lot of manpower, may be hiring and costs
incurred in garbage collection after activities or work the project team therefore has an
idea to find ways to collect waste in order to replace employment and reduce the time to
collect garbage, therefore has created an automatic garbage collection truck. The actual
work is divided into 2 parts to Prepared, namely the mechanical system and the control
system in this part, the organizers can do in the part of the control system, in which the
control system is automatically controlled by GPS signal from Board ARDUPILOT,
which refer to the route coordinates from Google map, the garbage truck runs along the
specified route and waste collection at the same time. In the radius of the command is
300-500 meters away from the controller. In the command, the controller will use the
software waypoint to download the route information. The result of the project is a piece
of garbage collection truck and can actually collect rubbish automatically.
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fMNIUYN PID

o, . . . v ° < [
fAIAIUAN PID (proportional-integral-derivative controller) lasumsiaueiuasausnluil
3
. ) o o 1 a @ o q 7
f.7.1922 Tﬂﬂ Minorsky [32, 33] amiumiﬂ’mﬂmzuumimmimuﬁaummumﬂué’fum (28]
Yo o Jq9 ¥ 1 P = ' 1
AUAY PID Vlﬂiﬂﬂ'lﬁ‘ln!'111'llligﬁJ‘ﬂﬁGl“]fﬂ'lualuj‘l'lﬂﬂqﬁﬁ'lﬂﬂiillﬂfJ'l\iﬂ'JN"U'J'N [32, 33] KAWVIINN

fowaz 90 09 95 voulymmsnuauszuylumagaamnssuansoud lu lddroanrugu PID

Tunsndiamanidiniunu PID fnaladlfiamsneadiasnaasidlunslsudadaiu
(proportional) N150UNINT A (integral) uazmimgﬁuf (derivative) ¥y 1A NN ANHUT N1
AdlamansyoIiIAIUAY PID dlofmualil o) Aoy uduna uag ut) Aodaya 1au01ANe
(A IUAILAY) LEASFIANMTT (2.1) lilp KP Aemaaiisasvenadaliudadiu (proportional
gain constant) KI ADA1ANAIBATIVO18IFIDUNINTA (integral gain constant) 1AL KD ADAINIAT
SATIVETIOUWUT (derivative gain constant) FufulardudieTen G ) c VYDIAINIUAN PID 9

uaadldasannsn (2.2)

de(!_)

u(t) = Kpe(t)+ K, [e(t)dt + Ky - (2.1)

G (N 7 Kp fsl ) WL B B2t (2.2

Gy = K,[n r-'- + r,,.\'] (2.3)
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AAIAINNNAUTIDUNNTA (integral time constant) 1AL DADAIAIAINIIAUTIOYWUT

K, =K,
K,=K_/t, (2.9)
K,=K_rp,

(derivative time constant) (9IS suMeVaNnITN (2.2) 1aL(2.3) IWUN

HsaszuuaIuaNluN NN 2.4 A1920AN PID Ge(s) 3125udyn1unaI1AnaoU (error

. o d' a @ . 1 4
signal: E(s)) ¥1ANUIUINDNAATYYIUAIVAN (control signal: U(s)) Lmzm"lﬂﬂ’mﬂuwmum

A J v W
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oA o

¥ v o = = &2 o a ° o A
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o Y 1 ag 9
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output

a input
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Powering up APM board
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Others
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LED Behavior
Solid = armed, motor(s) will spin when throttle raised

A(red) |Single Blink = disarmed, motor(s) will not spin
Double Blink = disarmed, motor(s) will not spin, cannot arm because of failure in pre-arm checks
B(yellow) |Only flashes along with A and B during calibration or as part of the in-flight auto trim feature
Solid = GPS working, 3D lock
C(blue) |[Blinking = GPS working, no lock
OFF = GPS not attached or not working
Power |ON when powered
PPM/Serial |Flashes when data is being transmitted

@159 2.3APM LEDs behavior and meaning
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AX-DB0A-PRO Speed Controller Instructions
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In Mission Planner, click on the green “Calibrate Radio” button in the lower right of the window. Mission
Planner will call a dialog window to ensure radio control equipment is on, battery is not connected, and
propellers are not attached. Select OK.

Note: Red lines will appear across the calibration bars to indicate maximum and minimum values. Move
the Ch 5 and 6 toggle switches through their range of positions. T =
Move the control sticks and toggle switches on your transmitter to thei
results on the radio.

When the red bars for roll, pitch, throttle, yaw, and radio 5 (and option:
minimum and maximum positions, select Click when Done.

Mission Planner will show a summary of the calibration data. Normal v:
minimums and 1900 for maximums.
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N9 setup 134 mission planner

1.3 connectboard APM2.6 NU software mission planner

-
. AUTO
COMS Arduino Mega 2560 (COMS5)
M

lTCP

ubpP

gﬂﬁ 3.8 N13 connect board

2.111015 connect t@191N1F 915 MHz

. AUTO
 E——— e ———m,  COM3 Silicon Labs CP210x USB to U/

'} I "J
Ml UDP
UDPCI

317 3.9 M3 connect 1A 1@INA
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3. muadumaanly softwaremission planner

319 3.11 M3 Write WPs
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5.111115 Read WPs

519 3.12 713 Read WPs

U

6.n9 auto mode 7 remote control
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7%= X2+ Y2

7= X2+ Y2
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d=\/(X2*a2— X1 *a)?2+ (Yp by — Yy % by)?

d = szazvineszudne gps1 uaz gps?2
Xy = fifaaziqnres gpsl
Y, = fifnaadqnaes gpsl
X, = fifnazFianwes gpS2

Y, = fifnaedqnves gps2

aq, = m'ﬁﬂﬁiLﬂé‘\;ﬁuLLﬂmswzmwmLﬁu@:ﬁgﬂ Lﬂfaa:ﬁgmﬂﬁlﬂmmmnnq 1 891 289 gps1
by = phﬂﬁiLﬂgﬂuLLﬂaqiw:wﬁwmLﬁu@@ﬁ'gm Lﬂ@a:ﬁgml,ﬂ?\'ﬂulmqunj 1 89N 789 gPS1
a, = m’ﬁﬂwmé"ﬂuuﬂmswmﬁmaLﬁua:ﬁqm Lﬁ@azﬁgmt,ﬂﬁ'ml,t,ﬁmw,nq 1 8941 289 PS2
b, = m’ﬁmnﬂ‘&iammaww:mw@m’\‘uaaﬁﬂm u‘i@a:ﬁgml,ﬂ‘éiﬂulmmnnq 1 99 189 EPS2

Y
flallne b "ldji!ﬂgfﬁJﬂ'l X (latitude)1319AIANNUANA1IVDA latitude LA longtitudeﬂlulmag

= = . 1 A a J A d'
aouiolnslasuuilas latitude NN 1 8371 A1 a AB column N 3 LASAT b AB column N 5

e T T

""N-S radius [Surface distance E\V radius Surface distance]
Latitude of curvature Pper 1° change | of curvature per 1° change

M in latitude N in longitude

0°| 633544 km 110.574 km| | 6378.14 km 111.320 km
15° 6339.70 km 110.649 km| | 6379.57 km 107.551 km
30° 6351.38 km 110.852 km| | 6383.48 km 96.486 km
6367.38 km 111.132 km| | 6388.84 km 78.847 km

60° 6383.45 km 111.412 km| | 6394.21 km 55.800 km
75°| 6395.26 km 111.618 km| | 6398.15 km 28.902 km
90°| 6399.59 km 111.694 km| | 6399.59 km 0.000 km

A5 N3. 1LAAIAINULANAIIVDA latitude 1A% longtitude
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‘ﬁﬂ‘ﬁuﬂ error error error 39!
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11.2 Receiver specification (FS-iA6)

64

Channels 6
Model Type Fixed-Wing/Glider/HElicopter
RF Range 2.408-2.475GHz
RF Channel 135
RF Receiver Sensitivity - 105dBm
Bandwidth 500KHz
2.4GHz System AFHDS 2A
Modulation Type GFSK
Power 4.0~6.5V DC
Antenna Length 26mm(Dual Antenna)
Weight 79
Size 140.4x21.1x15mm
i-BUS Port No
Data Acquisition Port No
Color Black
Certificate [CE0678 , FCC ID:N4ZFLYSKYIA6
Test Reference Test Conditions
Temperature siep 150167504 Function tests at stable temperature. The temperature has to decrease in 5K steps
test IEC60068-2-1 from RT to -40°C followed by increase to +85°C in 5K steps.
IEC60068-2-2
[ Temperature IEC60068-2-14 Na —40°C / +125°C, 300 cydles, air 10 air
cycling No function
Dryheat| 1EC60068-2-2 +60°C / 5%rH,Toper max, Vccmax, 1000 hours, in functon
(*desert”)
Damp heat Il IEC60068-2-3 +60°C/95%H, Toper max, Vicemax, 1000 hours, in function
(" tropical*)
High 1EC60068-2-2 1000 @ 85°C Ta
Temp.Operating Toper max, Vccmax
Ufe (Life span)
Dry heat It 1EC60068-2-2 +125°C, 1000 hours, no function
Function test at 150167504 Function test at Umin, Unom, Umax
Umin, Unom, IEC60068-2-1 1 hour / vohtage level
Ut IEC60068-2-2 Test at -40°C, RT, +85°C
Damp heatcycic  IEC60068-2-30 Db Vaniation 1 +25°C...+55°C; >90% rH
6 cycles of 24 hours
Vibration in IEC60068-2-6 5-500 Hz; 5,
function 2.5 hrs/axis at -40°C
2.5 hrs/axis at +85°C
3 hrs/axis at RT
Total: 24 hours, function supervision
Mechanical Shock IEC60068-2-27 Ea 30g/1 1ms (halfsine), 3 Shocks/axis, no function
Robustness of IEC60068-2-21 Ue1 1mvs +/- 0.5mms
terminations of 0>2mm
é\;::(; Mounted 1 B ing.cycle
Duvation on Dmax: 205 +/- 15
£50 (HBM) 15022-A14 Voltage levet: 2000V
AEC-Q100-002
ESD (MM) JESD22-A115 Voltage level: 200V
AEC-Q100-003

Table 14: u-blox qualification requirements.

Description:

Item type:433Mhz OR 915Mhz Radio Module with antenna

Brand Name: HolyBro

Version: 433Mhz / 915Mhz ( Optional)

Item Name: 433Mhz 915Mhz 100mW Transceiver Radio Telemetry Set V3
Application: Compatible for Pixhawk 4 Flight Controller

Size: 26 x 53 x 10.7mm (without antenna)

Processing

- 100 mW maximum output power (adjustable) -117 dBm receive sensitivity
- Open-source SIK firmware

- RP-SMA connector

- 2-way full-duplex communication through adaptive TDM UART interface

- Transparent serial link

- MAVLInk protocol framing

- Frequency Hopping Spread Spectrum (FHSS) Configurable duty cycle

- Error correction corrects up to 25% of bit errors Open-source SIK firmware
Configurable through Mission Planner & APM Planner

FT230X is a USB to BASIC UART IC

Power

- Supply Voltage: 5VDC (from USB or JST-GH)

- Transmit Current: 100 mA at 20dBm

- Receive current: 25 mA

- Serial interface: 3.3 V UART

Status LEDs

- The radios have 2 status LEDs, one red and one green. The meaning of the different LED states is:
- Green LED blinking - searching for another radio

- Green LED solid - link is established with another radio

- Red LED flashing - transmitting data

- Red LED solid - in firmware update mode

Connecting to Pixhawk4
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conrents
- APM 2.6 Mz ~
m f‘ FOR EXTERNAL MAGNETOMETER APM power module (PM) PLANE
rovidis me advanc multi m illtie revi PM 6-pasition cable .
°b° ICS Eroviin the assiaadvasotd miliplevorm sacahibies i APM 28 tha2 € eiticn Micto USB cable To set up your APM 2.6 board using the
UAV TECHNOLOGY improves fight performance by allowing the compass module (o combined GPS with g Tt Bdaps G APM:Plane firmware please visit:
compass) to be placed furth y from sources of potential magnetic interf Pmlumxwmmm}sm) PLANE.ARDUPILOT.COM )
Wireless Optional PPM COPTER
! tele 1 t USB port
g por el To set up your APM 2.6 board using the
| | chabwiela Ve 68 APM:Copter firmware, please visit
i s wire) RC receivers COPTER.ARDUPILOT.COM
JP1 port for alternative : ~
power distribution —
without power module - ARDUPLOT N\
=§ | =2 & We recommend ROVER
Power inodile o 3DR GPS uBlox To set up your APM 2.6 board using the
port for PM - with Compass APM:Rover firmware, please visit:
6-position cable ROVER.ARDUPILOT.COM
Featuring active >

gircuitry for ceramic patch
antenna, rechargeable backup
battery for warm starts, 'C
External compass port for  GPS port EEPROM o coniurion
GPS with compass or it
XT60connectors  other external compass
APM 2.6 requires an external compass.

Deans connectors of..

MULTIPLATFORM AUTOPILOT
ARDUPILOT.COM

ailable fro
6-position cable Store.3DRobotics.com

Out of control protection

Low voltage protection

Over.voltage protection

With heat sink

For 540 dual motor o single molor

Operating system: forward, reverse, and brake

With this power transfer would not have to worry about slow tram Motor Boats only need to replace the original power transfer

Operational Guidelines

The right and a power supply battery connection on both ends of the wiring board the red line for positive, black. compared with negative. (Or standard DG battery connection plug
Daejeon male piug / T-plug / banana plug)

ESC output red and biack wire are connected to the red and black lines of the car 540 motor

3. Open the ESC power switch, if no signal input, motor will send a beep ~ beep ~ beep “alam sound

Turn the transmitter power signal injection il issue the voice of the duo - - Mi*, has to prove signal
tone.

Power range: 7.2V-16V

Input voltage(advise): 6-12 cells NIMH/NICd or 2.4 cells LiPo.

Weight 60g (including connectors and switches)

BEC 5.6V 2A

Output current: forward 320A

Color Black

Matenal: metal+plastc

Size: 47%42"33mm

Package Contents

1x 320A Brushed ESC

Only the above package content, other products are not included

Note: Light shooling and different displays may cause the color of the item in the picture a itte different from the real thing. The measurement allowed efror is +/- 1-3cm

the electrical and mechanical
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