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TRUYEN THONG

d Truyén thong la qua trinh truyén tai thong tin qua
khong gian va thoi gian
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Source T T T T consumer

Message Transmitted  Received Message
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VNSC) TRUYEN THONG

d Truyén thong la qua trinh truyén tai thong tin qua
khong gian va thoi gian

Information Source .
o | Information
Source T Encoder bits
Messapge
s1gna
[nﬁ:-rmatinni « Information
- Channel Modulator Channel = Demodulator ,| Channel T
bits 1| encoder x decoder |+ bits
| Coded Trgn&mltted Re:-lzf:wad Esumates : Digital
i hits signal signal of coded bits ' communication
S L " link
Information Source Information
| — =
bits Decoder T Consumer
Message
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TRUYEN THONG VA PHAP LUAT

O Qua trinh truyén thong phai tuin tha cac quy dinh cta phap luit cta

quodc gia va quoc té: Phai dwoc cap phép vé tan so, cw li, toc do truyén ...

d Doi véi cac thiét bi cong suit thap c6 thé khong can cip phép (Cac thiét

bi c6 cw li hoat dong hodc thoi gian hoat ddng ngan)




CANSAT ?




VNSC)

Nam 1998, GS. Bob Twiggs (Pai hoc
Stanford) gi¢i thiéu y twong “CanSat”

CanSat la vé tinh cé kich thuwéc nho (Co lon
Coke - 350ml) danh riéng cho muc dich dao
tao, dwoc phdéng 1én dd cao nhit dinh bang
tén ltra, khinh khi cdu hoac cac thiét bi bay
khac. C6 nhieemk vu mo6 phong hoat dong
cua vé tinh trong khong gian.




CANSAT VA PHU'O'NG TIEN PHONG







VNSC) CAU TRUC CANSAT

CANSAT

v

KHOI
NHIEM VU




PHAN HE TRUYEN THONG CANSAT

PHAN HE TRUYEN THONG _CANSAT
» Muc dich truyén thong véi tram mat dat

v" Nhin Command tir tram mat dat

v Truyén House keeping va Mission data vé
tram mat dat

TRAM MAT DAT_CANSAT (((

» Muc dich truyén thong véi CANSAT

v" Bam CANSAT

v" Nhan House keeping va Mission data
v Truyén commands t&i CANSAT




Vl\iﬁ) PAC PIEM PHAN HE TRUYEN THONG CUA CANSAT

DUO'1 GOC NHIN TRUYEN THONG VE TINH:

3 CANSAT truyén théng véi cu li ngan hon nhiéu 1an so véi vé tinh
(<4km vs >200km)

O Kién trac hé thong twong dong: Transmitter, Receiver, Transmitting
& Receiving antenna, Modem, Encode/Decode equipments

Uplink Downlink

4

Structure

Battery Receiver | | Transmitter

Electrical power supply Communication
OBC Memory S1||S2 |-+ +]|Sn

voltage, temperature,
current, gps sensor
Command & Data handling Sensor
Sensor
Experimental system ; Mstoe y
Nichrome wire

'1 Camera etc.

Mission Subsystem
S At L v

Actuator
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Start

Orbit prediction l
Antenna direction Tracking

Ground Station

QUY TRINH TRUYEN THONG VE TINH & CANSAT

Satellite

Transmit % O

House keeping

Battery voltage,

control l = Power generation amount, etc
. | (Downlink) vere =

Condition

Downh.nk data confirmation
analysis |

v

Transmit
command '«

o
.. Receive Command
(Return response)

Y% (Uplink)

A e
Mission data

(5
GDO
<CW(Morse)>
Low power consumption
l
Transmit 0 O

collection

!

End

= ] OD
Mission .data O iMm packet>
(DOWHllnk) High speed data transmission

Change satellite

House keeping _
mode automatically

data (Downlink)




VI\@) PHAN HE TRUYEN THONG CANSAT PIEN HINH

Truyén House keeping va Mission data:

= Dir liéu thu dwoc tir cac sensor va payload dwoc vi diéu khién chuyén thanh
chuoi cac bit s6 nhi phan (8bit)

= Cac chudi s0 nhi phan nay dwoc ma héa theo mot giao thirc xac dinh baoi

MPU, dwoc diéu ché béi Modem va truyén vé GS qua anten phat

g% Qound statiD &

Receiving antenna Transmitting antenna
<7 Communication subsystem Y7
: MPU MP :
Receiver | Modem [ u —»| Modem —»| Transmitter
(decode) (encode)

Command to other subsystem

I




VI\@) PHAN HE TRUYEN THONG CANSAT PIEN HINH

Nhan Command:

= T&r mat dat, ngwoi diéu hanh cé thé giri Command dén CanSat, Command
dwoc ma hoéa theo giao thirc xac dinh, dwoc diéu ché béi Modem va truyén
téi CanSat bang may phat cia tram mat dit théng qua anten ciia né

= Command dwoc mday thu ctia CanSat thu nhan, dwoc gidi diéu ché bang

Modem, gidi ma bang MPU.

: 7 Qound statiD ;

Receiving antenna Transmitting antenna
:7 Communication subsystem :7
. MP MP :
Receiver | Modem t v —» Modem ®{ Transmitter
(decode) (encode)

f

Data from other subsystem, e.g. C&DH

Command to other subsystem




Vh@ CO’ SO’ LY THUYET TRUYEN THONG

Truyén thong CanSat sir dung song vo tuyén

Truyén thong bang cach lan truyén song dién tit, thwong dwoc goi 1a “séng mang”
Séng mang tw ban than né khong mang thong tin (dit liéu). Thong tin dwgc chuyén
tai bang cach thay d6i mot hodc nhiéu thudc tinh cia s6ng mang

Thong tin dwoc ma hdéa theo mot giao thirc xac dinh, sau dé6 dwoc diéu ché bang
Modem (Tin hiéu twong tu)

Tin hiéu ndy dwoc truyén di bang may phat théng qua anten (khuéch dai va birc xa

song vo tuyén)
7 -~

Receiving antenna Transmitting antenna
:7 Communication subsystem :7
; MPU MPU .
Receiver | Modem & —» Modem [ Transmitter
(decode) (encode)

Command to other subsystem



V@ CO' SO’ LY THUYET TRUYEN THONG

Giao thirc truyén thong

= Giao thirc truyén thong la mot tip hop cac quy tic chuin danh cho viéc biéu
dién dit liéu, phat tin hiéu, chitng thwc va phat hién 16i dit liéu - nhitng viéc cin
thiét dé gvi thong tin qua cac kénh truyén théng

» B§ x Iy chiu trdch nhiém thu thip di liéu va chuyén doi ching thanh cac
dong dir liéu theo mot giao thirc xac dinh

Vidu:
i,t::gt Header Data Checksum lEllzll Z
Shit 8bit N x 8bit 8bit Shit
Detect start of message Error checking

|dentify the CanSat Detect end of message




VI\@ CO' SO’ LY THUYET TRUYEN THONG

Giao thwrc AX. 25

= La giao thirc ph6 bién nhat do6i véi vé tinh CubeSat, dwoc phat trién tir giao
thirc von dwoc st dung rong rii trong cong dong v tuyén nghiép du. Puwoc
danh gia la mot giao thirc don gian, hiéu qua.

= AX. 25 dwoc nhiéu nhom ché tao vé tinh CanSat trén thé gié¢i ap dung.

Flag  Address Control PID Data FCS Flag
01111110  8bit 8bit 8bit N x 8bit 8bit 01111110

Detect start of message " Error checking

Identify the source, address and type of protocol Detect end of message




v@ CO’ SO’ LY THUYET TRUYEN THONG

biéu ché dir liéu

= Di liéu sau khi dwoc ma héa theo mot giao thirc xac dinh, phai dwoc diéu ché
b&i Modem.

= Phwong phap don gian nhit 1a st dung ma Morse. Tin hiéu radio sé dwoc
bat/tat véi mot thoi gian xac dinh dé tao thanh mé hinh truyén tin. Cac bit tin
sé& dwoc thé hién bdi cac xung dai va ngan.

= Ngay nay ki thuat truyén thong st dung cac loai diéu ché phirc tap va hiéu qua
hon. Trong d6 FM va AM Ia hai ky thuat diéu ché dit liéu twong tw pho bién,
ching st dung phwong phap thay doi cac tham so6 bién d6 (AM) va tin s6 (FM)
caa tin hiéu; ASK, FSK, PSK Ia cac ky thuit diéu ché dit liéu so thong dung nhat.

Receiving antenna Transmitting antenna
Receiver | Modem [ MEU iils) —» Modem #{ Transmitter
(decode) (encode)

Analog data-» Demodulation-p- Digital data  Digital data s Modulation Analog data




CO' SO’'LY THUYET TRUYEN THONG

VNSC)

% Piéu ché AM/FM = Piéu bién AM: Qua trinh diéu ché C‘Iu'a
thong tin (data) vao sdng mang bang
cach thay doi bién dd cua séng mang
theo dang cua tin hiéu

Modulator

“O” e /\/
“On” _)
Carrier =5

= Pijéu tdn FM: Qua trinh diéu ché dwa

thong tin (data) vao séng mang bang

‘|||| '|f||| \r cach thay ddi tAn s ciia sobng mang theo
W k dang cua tin higu

. \
Amplltgde /“ PmJLﬂﬂ il H” JHHHM ‘| |

Modulation | |
|.| || |

“0” e /\/
Frequency
Modulation /\/




v“@ CO’ SO’ LY THUYET TRUYEN THONG

% Diéu ché/ Giai diéu ché so

binary digits amplitude-shift keying (ASK)
| | | | |
2 o] § I AN A
— £ oL time
digital signal & i H v o
ﬁ | | | | | ” I | | I 1
._:. 1}‘ 1 |
E‘: 0 | | Firne frequency-shift keying (FSK)
s ihn it
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QUY TRINH THIET KE
PHAN HE TRUYEN THONG CANSAT
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QUA TRINH THIET KE
PHAN HE TRUYEN THONG CANSAT

VNSC)

Xac dinh yéu cau p-————

| i |

: Lwa chon thiét bi :

Kiém tra Kha niang | + i
twong thichvaphu | | . I
hop véi cac phan hé _’: Lap rap/Tich hop :
Khac? | + '
: Kiém thiw I

$ i

Hoan thanh thiét ké



VNG)  PHAN TICH QUA TRINH HOAT DONG

For ™~ = = B

Autonomous Flight \




VNSC)

QUA TRINH THIET KE
PHAN HE TRUYEN THONG CANSAT

Khoang cach t&i tram mat dat,

Xac dinh yéu cau kich thwéc dir liéu, khoang
S l ....... - thoi gian bay
| I
: Lwa chon thiét bi '
Ki€ém tra kha nang I v I
twong thichvaphu | | T i
hop véi cac phan hé _’: Lap rap/Tich hgp :
khac? ; ¥ I
I Kiém thir I May phat, may thu,
'\ | TNC, anten, tan so, toc

do bit, diéu ché,, giao
thirc, thiét ké tram mat
dat, phan tich quy
dwong truyén...
Yes

Hoan thanh thiét ké



VNSC) Vi DU PHAN HE COM

A Thiét ké kinh dién

Receiving antenna Transmitting antenna
Receiver (| Modem & s MAEE —»| Modem #| Transmitter
(decode) (encode)

Analog data- Demodulation-» Digital data  Digital data -» Modulation-» Analog data

Modem(FX614)

Transmitter/Receiver (DJC7)




Vi DU PHAN HE COM

VNSC)

4 Thiét ké mdi

[ \
1 Receiving antenna Transmitting antenna !
| |
Y W
1 [
! Receiver (| Modem MEY MEY —» Modem #{ Transmitter !
| (decode) (encode) |
\ 7/

Analog data-» Demodulation—p- Digital data  Digital data - Modulation-» Analog data

RF data rate 250 Kbps
Maximum range  1.5km
Transmitting power 10mW
Frequency 2.4GHz
Interface 3.3V UART

24.38 mm




VNSC) THIET KE TRAM MAT DAT

A Thiét ké kinh dién

Note PC
with ground station software

Transceiver(TH-D7) with TNC
AX. 25 1200bps/9600bps

Bl .
R e ) S G e b




VNSC) THIET KE TRAM MAT DAT

1 Thiét ké hién dai

Note PC
with ground station software




v@ PHAN MEM TRAM MAT PAT CANSAT

SerialPort Configuration
PortName Baud Rate  Data Bits

=~ Pitch angle

[comet v| (115200 v| (8 v/ — Yaw angle
Stop Bit Parity Handshake — Roll angle

48435132660
48435132988
43435133317
43435133646
43435133974
4.& -35.1g ﬁ.gs N
P 111345 111350 111355 111400 111405 11:14.10
484-35135288
48435135617
434-35.1359.45
434 35136273
484-351366.01
4284-351369.30 Simulation
484-35137258
4343513 75.36
:g '%B 31; [ Simulation
484-35138569 @ Data
49435138897

[] Camera

ConnectedCOMSE]1




’ghanks for
listening!







