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TRUNG TAM VE TINH QUOC GIA

TONG QUAN VE KY THUAT HE THONG,
QUY TRINH PHAT TRIEN, LAP LICH TRINH
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V-model va Quy trinh phat trién, Lap lich
rlnh

uan

‘ Mot vi du vé Cansat Rover
‘ é



W& Tai sao Ky thuat hé théng

SYSTEMS

ENGINEERING




W& Tai sao Ky thuat hé théng
/

SYSTEMS
ENGINEERING




vméd Al 18
K al niem
| |

KV thuat hé thong la hwdng tiép can da dwoc phwong phap
hoda va quy chuan hoa nham phuc vu viéc thiét k&, ché tao,
quén ly k¥ thuat, van hanh va két thuc vong d&i cia mot hé
thong.

Systems engineering is a methodical, disciplined approach for
the design, realization, technical management, operations,
and retirement of a system.

- MOt hé thong la sw xay dwng hodc tap hop cac thanh phan
khac nhau, lién két v&i nhau dé tao ra cac két qua ma céac
thanh phan don 1& khéng thé cé duoc.

A “system” is a construct or collection of different elements
that together produce results not obtainable by the elements
alone.

Resource : NASA System Engineering Handbook 5




W@‘Mm lien hé gitra Ky thuat hé
o thong va Quan Iy dw an

Quan ly dw an

« Thiét ké hé théng :
= Xac dinh yéu cau * Xay dwng ké hoach
= Xac dinh giai phap ki thuat

« San xuét san pham i
= Hoan thién thiét ké * Quan ly cau hinh
= Panh gia, thAm dinh
= Van chuyén )

« Quan Iy ki thuat * Tham dinh, danh gia

= Xay dwng ké hoach

= Quanly

= Tham dinh, danh gia

» Phan tich lwa chon

« K& hoach hoach quan ly

- Quan Iy rai ro 2 2Ll EENelig B2

«  Quan ly tién do

o e i « Quanly ciu hinh
* Quan ly di¥ liéu y

* Quan ly tai nguyén

- Phan tich Iwa chon * Quan ly tai liéu va dir diéu

* Quan ly thu

Resource: NASA System Engineering Handbook
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2 s Nang
~ Quanly lyong
Phat trién,
cai tién,
danh gia D
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Hé théng
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VNSC) MO hinh V-model

Review MDR PRR PDR CDR QR
Phase I I
Timeline 10/2015 12/2015 2016 2017 2018 2019 2023

EnvironmentalBpecifications Qualificationdest

System@ndBubsystemspl .
Integration@est

specifications

Preliminary@esign AlTGBbottomBipBbrocess

Detailed@esignBFRAVIanufacturing
MDR: Mission Definition Review components

PRR: Preliminary Requirement Review

PDR Preliminary DeSign ReVieW Resource: NASA System Engineering Handbook

CDR: Critical Design Review '

QR: Qualification Review 8




w@ MO hinh V-model

Xac dinh cac dac diém cla nhiém vu,
0 y twdng va cac théng so chinh; Tham
dinh cac yéu cau rang budc, dv toan,..

Nhiém vu va y twdng kich ban
hoat dong (MDR)

Xac dinh sb lwong va dac tinh clia cac
thanh phan quan trong; Xay dwng cay

A chrc nang; Danh gia mirc d6 san
sang cong nghé, chi phi va cac gioi
han vé con nguoi, td chirc,..

Mb ta chi tiét nhiém vy; Mo ta so
bd hé thdng va cac thanh phan,
ké hoach phat trién va quan ly
(PRR)

Piéu chinh va chuan hoa cac dinh
nghia, yéu cau, thdng sb ki thuat; Xac

B dinh cac lwa chon thay thé; Lwa chon
gidi phap cdéng nghé; Xac nhan tinh
kha thi cua giai phap ki thuat

M6 ta hé théng va cac thanh
phan; K& hoach phat trién va
quan ly; M6 hinh hoa cac thanh
phan quan trong (PDR)




MO hinh V-model

Kiém nghiém thiét ké so' bg; Thiét ke
chi tiét hé thong va cac phan tir; Ché
tao

Lap rap, tich hop hé thong; Kiém
nghiém, danh gia hé théng va chuan
bi phong

S dung, van hanh hé thong

Két thuc vong doi hé thdng

M6 ta chi tiét thanh phan va giao
dién twong wng; M6 ta kiém
nghiém hé thdng va céc thanh
phan (CDR)

Hoan thién hé thdng va mé hinh
bay (QR)

Két qua nhiém vu theo du kién

10



vw@ Cansat Rover

Yéu cau:

« Thiét ké vé tinh cansat thyc
hién nhiém vu tr& vé dich/tiép
can muc tieu (Come-back
Mission)

* Gidi han kich thwde: <147mm
(¢), 240mm (chiéu cao)

« Khdi lwong: <800gram

« Tdng kinh phi: t6i da 50,000
JPY ~ 10tr VND

M6t sb vé tinh cansat phat
trien trén thé gioi

11




we) S dd td chivc doi

System Project Structure
Engineering Management Engineering

GS COM Mission Structure PrSU

COM: Communication
PSU: Power Supply Unit

GS: Ground Station
12
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W& Téng quan hé théng

Cansat Project &

Ground Station & Cansat } Management
Transceiver } Software } Project System
Management Engineering

Cansat

|
Mission COM Structure PSU
| |

Thlet ke he thong DHU Sensors Transceiver Chassis Motors BatteryN Regulator
S

GP TEMP ; _Wheels -
Parachute
COM: Communication

PSU: Power Supply Unit
DHU: Data Handling Unit

Cansat

13
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Lift-aff yaur Dream

TR
L

Left

uy trinh phat trien

’ GPS Module ‘

UART

A4
UART

Onboard Flash

Motor

Distance sensor
GP2Y0A710KOF

' Accelerometer

Memory
H-Bridge Right
Circuit Motor

Hé théng co bén vé tinh cansat

M6 hinh EFM

WHEEL

Parachute string

Chassis
e

=]
e

Aluminum Plate

[ o |

Electronic Circuit

THHHM

sl
P

M6 hinh BBM

Thir nghiém thuc té (Field Test)
ngay 27/12/ 2013 14
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Lift-off yaur Oream \_) M D I E

ﬁSize:

, . , A 3 e -Diameter: less than 147 mm
> Xac d|nh CcacC yeu cau, giol han, ~Height: Less than 240 mm
« A P = A > ' a *Weight: Less than 800 gram
diéu kién rang buQc cua nhiém vu. A NG
*Field test date: Week of December 23rd, 20]3/

KConscﬂ:
o C?m:;r::qiiS:zz::;z:::?:ggg:mh designated target as close as possible XéC d‘i n h n h ié m Vl.J Ch O Vé ti n h

+ Normal success criteria: 200m > Cansat, Cé.C ml:PC tléu Chll thé_nh

+ Exfra success criteria: 50m
o Collect surrounding environment temperature data and store in EPPROM. Automatically or manually send data to GS
» Ground Station: C(’j n
o Send control command to CANSAT g .
o Records all received data /

| | | |

‘ Mission | | COM ‘ ‘ Structure | ‘ PSU |

> Thiét ké kién truc, thiét ké hé thong

| DHU ‘ | Sensors ‘ |Transceiver ‘ ‘ Chassis | | Motors HBaﬂeryu RegulalorJ

Lot

COM: Communication
EPS: Electric Power System
DHU: Data Handling Unit

Tinh kha thi, khai lwoc hoat

” déng (Concepts of Operation)

Gatherdata Senddatato
m sensor ind

on |
arachute —( Landing J—( Roverrunning —( Hittarget
‘ 15

< fr x Grou
Openparachute —( Cut p:




Lift-aff yaur Dream

200-Z01E,

Danh gia, Ién danh sach
chi tiét cac yéu cau dbi
v&i hé thdng;

Power budget, mass
budget

Lap lich trinh, Kich ban

hoat déng (Scenarios),
quan ly ruiro

Lwa chon thiét bi, I1én céq
hinh thiét ké so bd hé thong

M6 hinh BBM

PDR

VM
n | D Parents
A1 TD
Main
Mision  MU1 Come-back E03,05 l MBED
Main CAD4, 06, [
Mission M0 Collect dataand send t0 G5 07,08 l GPS
Mechanic  CA01  Weight <800g Xbee
Mech can 57
e “Diameter: <147mm MEO1L02 [TEMP Sensor
-Height: <240mm

Finance  CA03  Cost<50000 yen

. Altimeter

COM  CAQ4 2ways communication Moz

. Motor

Electronics  CA05 At least one additional sensor . Heater

VM: Verification Method, A: Analysis, I Inspection, T: Test, D: Demonstration

re-launch
» System on
* Ground station communication link confirmed (XBee on)
* Local altitude reset reiated to launch site
* Transmit lelemelry once every 2 seconds
* Altimeter on
» Start acquiring data:
* GPS
* Temperature sensor
Releasing
> Detect releasing event: Using a switch
> Parachute deployed

Parachute cutting
» Parachute is automatically cut by heater at a certain altitude or after landing

GPS GT-723F
¥ Ulira high sensitivity:
-163dBm
¥ &Power consumption:

Typical 40mA@3.3V
¥ Accuracy: 5m GEP

UART

START |Releasing | Parachute Cutting Landing

Power
100mA5\f
4omA@3.3\f
55mA@3.3V

0.3mA@3.3V

1uA@3.3V

1000mA@SY

Temp. sensor
¥ Operation: -40°C +

150°C
+ Input voltage:3 3V

Mbed NXP LPC 1768

UART

Transceiver XBee
¥ Ultra Frequency
Band 2.4 GHz ISM

16
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Lift-aff yaur Dream

GPS Module
o
UART
A LA v ke == |
Thlet ke Chl tlet, I A Micro-Processor | nc
UART

» Power budget, mass
budget

Left H-Bridge Right
Motor [ Circuit 1 Motor

ot S [ ||
14/11 [ 1/12 | 15/12 [ 1/1/ | 15/1 | 1/12 [ 15/12 | 3/
/13 13 /13 14 | ha Na| e

81| 18711/

Mission Design Review /13 13
Permanent equipment o1 | 211/
defined /13 Pt}
Parts Defined, specific /11| 28711/
numbers, interfaces /13 13
/11| 25y
Preliminary Design Review 1
Subsystem fabrication, 26/11| 29712/
assembly /13 ]

= > Céap nhat lich trinh, Kich

Area Risk Items Mitigation Plan Responsible | | /13| 0%
o712 | 19712/ > ~ H
o [ orescmitmrr [ | ban hoat dong (Scenarios
capacity cannot be checked to test /13 3
2722 | presemt . .
4 /2| 270]
Batteries are too heavy or too CarefullY Jebectibefore . o /131 2013 2 7 e
Structure s purchasing based on designed Drlep A 11/11; 12/;3 u a n ru I rO
3 size for batteries i 314 32014
PSU s ?f jeekatesatisbatich lare Use non rechargeable battery | Minh
too high
Structure CANSAT is over weight Reduce wheels’ weight Diep
Control H-Bridge cannot be used Change to another H-bridge Hung
Schedule Project delay Accelerate all work Minh

> MO hinh EFM

17
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« Van dé Quan ly:
— Project management: Schedule, cost, risks, human resources...
— System Engineering: V-model, Verification & Validation...

 Vidu vé Cansat rover:
— So dd tbé chlrc doi
— Tbéng quan hé thdng
— Quy trinh phét trién
— Cé&c moc quan trong cla dy an: MDR, PDR, CDR

18
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Lift-aff yaur Dream

XIN CAM ON!
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