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Mission Statement

* In future we may have small satellite re-enter back to the earth.

 As the satellite is small, it is difficult to find the location if the
problem occurs where the GPS location cannot be transmitted
or problem on communication system when it touch the ground.

» Therefore, we may need additional device to track the location
using ear and eyes.

* In this mission the satellite will make a noise from buzzer/audio
beacon. For visibility, it is good to have smoke SOS so that the
location can be seen from far. But, due to availability, the smoke
will replaced with a flag.

* This flag will be raised up once the satellite touch the ground
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Mission Objectives

 To transmit and save sensors data and images
 To start audio beacon and raise a flag when HEPTA is landed
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Mission Requirements

* The Hepta Sat should fit into pod/deployer

 Data should be transmiting during preparation, launch and stop
once it touch the ground

* Buzzer and servor need to be activated once the satellite touch
the ground

« Data needs to be saved to sd card along the mission
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Success Criteria

Evaluation Criteria

VIWIEIUS Sensors Data transmit to Sensors data received by

VIESINES oround station ground station
sSuccess

Buzzer transmitted sound Confirmation received in
Full Flag raised PC and sound can be
Mission heard, Flag visually seen
Success in raised condition
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Bus System Architecture & Subsystem
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Payload components

Pressure Sensor

Parameter Value
Power supply 2.3-55V
Size

Operating

Temp -40 to +150
12C or SPI

Interface bus

Servo motor

Parameter Value
Operating

voltage 48-6.0V
Operating

Temp -20to +70
Weight 6.20 g

Torque (kg/cm) 0.79

CLTPS

Buzzer
Parameter Value
Operating
voltage 3.0-70V
Operating
Temp -20to +70
Interface PWM

2300( +-

Frequency (Hz) 400)
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Mission Verification

CLTPF

Ground Station GUI

starts
R-2 Flag attach to the servo
Preparation Stop Pin taken from at
R-3 P :
Phase switch
R-4 Start charging
R-5 Data write to SD
R-6 Battery voltage is 4.V or
more
Properly install in
R-1 Standby  deployer
R-8 I [P Power on
R-9 Data start trasmitting

GS display at PC

Attachment at servo J
Data transmitting J

and display

Confirm data written «

Confirm Battery is o
charged

Visual Check - fitted \/

n/a

n/a

Function to charge
from external source
Function written data in
sd

Function to charge
from external source

n/a

LED blink v
Function to display Data displayed on
downlink data PC ¢
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Mission Verification

cLie g

R-10 Send the sensor start

Launch command
Phase
R-11 Save sensors data to usb
R-12 Housel.«'eeplng data
transmiting
R-13 o Bl_Jzzer on at altitude ON at
Mission h=0
R-14 Phase  Byzzer on continuously
when touch the ground
servo moves the flag to 90
R-15 deg at h=0
Analysis Housekeeping data written
R-16 :
Phase insd

Function to send
command

Data displayed on
PC
if not > error reading

Function to display IO gisplay

v
v

send confirmation to «
ground station

Function to display
downlink data

Data displayed on
PC

Function command
buzzer on

Function error display

when buzzer stop If stop = error fead'n@(

send confirmation to 4
ground station

Function to command
buzzer on

Function written data in

Data written in sd
sd
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Validation and Verification Plan/Testing

1.0 Pressure Sensor Testing

Sensor Test (Altitude vs no of sampel)
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Training Program

« Applied Low band pass filter — averaging the data

Calibrated vs non calibrated sensor
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Thermal Test

10 deg Pressure sensor
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Camsat Legder

CLTP

Training Program
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Mission Sequence

Preparation

*Save sensor data
Data Transmitting

Mission Start

Start up Ground
Station

|
A

Power on HEPTA |«

*Checking
Operational

Start Charging

*Checking
Operational

—» Installation

Launch

Release from
drone

v

Parachute
Deployment

Landing

Altitude =0 m

Data tragsapission off
Beac ntinue

Servo motor on

GPS, Accevlerometer,
Thermal sensor
data transmitting |

/ .
legnse

Turn off Hepta

Altitx= 10 m
Audi con ON

Start Mission
data Anlaysis

y

Mission End

Mission analysis
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Flight Result — Data Analysis
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Telemetry Data - Voltage

« Battery Voltage sufficient for mission
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Telemetry Data - Temperature

Temperature
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Flight Result: Second Attempt

« Comparison of temperature data between temperature sensor
and Pressure sensor. (1 to 2 deg Celcius difference)

« Temperature sensor more reliable — (calibrated during thermal

test)

Temperature sensor
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Flight Result: 9 axis sensor output.

« Stable output for first 300 sample = preparation phase

Acceleration - First Launch

20

15

10

Acceleration (m/s"2)

Preparation phase

-10

-15
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Camsat Legder
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Flight Result: First Attempt

9 axis sensor output.

Acceleration during launch,mission,and landing
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Flight Result: Second Attempt

9 axis sensor output.

Acceleration (m/s”2)
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Flight Result First Attempt : GPS output

100 Show the highest Altitude
at 104 m (launch altitude at

80 60 m)

» Check with Ground station
data, the first GPS data

40 transmitted is at 2:28 pm with

altitude 104m (other sensor

Altitude (i}

200 |
140.0105 data start receive at 2.27 pm) —

40,01 sd card show the same
Longitude | e 7404 « Check with 9 axis data : at
140.0115% 357426 sequence 45, steady state

35.7428 _ condition - preparation

Latitude )
Lowest Altitude at 9.9 m (Funabashi is at Moy

around 21-22m above sea level)*

Preparation phase

*https://www.maps.ie/coordinates.html —
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GPS data analysis

From Launch video :

* The video end at 2.32 pm. Hepta Sat release about 15 second
before.

« At 2.32 pm, sd card data and GS data show altitude is at
around 70 m.

« The GS connection has been stop at 2.33 pm when payload
reached ground. The data on that time is at altitude 22 m

« But Hepta still ON and write data until 2.34pm. The last data
show the altitude is 9 m.

* The data from sensor 9 axis, chaotic start at 2.32 pm 19sec.
« Based on all data, re-plotted the trajectory in goggle earth
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Training Program
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Camsat Legder

GPS vs Pressure sensor data

GPS vs Pressure Sensor

120

100

Altitude (m)
H (o2} (0]
o o (@]

N
o

I
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—@— GPS Data =—=@= Sensor Pressure Data
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File Edit Setup Contrel Window Help

T= 83523.1081562,.Lt= A.A080AA.Lg= A.A8AAAA. Alt= A.ABAAAA,

Bat = 3.228835.Temp = 23.877245.Ax= —-8.884791 .Ay= B.232345%,.A== 7.986855,
Temp2= 22.383177.Press = 18168.858464 . Altl = -7 _498584,

T= 83524.893750.Lt= 8.89080000,.Lg= A.080008 . Al1t= O.880884 .

Bat = 3.226681.Temp = 24.88308%2.Ax= -8.884791 .Ay= B.2812086.0z= 2.959787,
Temp2= 22.196262,.Press = 1814.662781 . A1tl = -7 .558616,

T= 83525.8923750.Lt= A.8080000,.Lg= A.080008 . A1t= O.88088A .

Bat = 3.92429%.Temp = 23 159878 . Ax= —B.884791 . Ay= B.288392 A== 9.9357V54.

[ a ] [ Ka ] "I-il'll'll_l'l
J.l._rlll.lﬁ_ [CET REIET N By gy e B g

T= 83527.06000080.1.t= 0.800000. Lg 0.000000,Alt= ©.000000,

Dail = d.redera,iemp = 23.262461.Ax= —@. E?;ES?,ﬁy w.eiooro-.Az= 9.911888,
Tomnl=_23 LIAA2 Ppress = 1H815. 933533,A1t1 = —7 2391A7.

T= 83528.000000,1t= 35.723007,Lg= 148.956839,A1t= 118.599998,

Dot =.2.0200c4 Temp = 24.8830%2 . Ax= —@. 35?43" = E.ZﬂiTii,“—' 9.9216592,
Temp?= 22570093, Press = 1014.662781,A1t1 = —?.311359,

T= 83527.980800.Lt= 35.723803 .Lg= 148.856854,.Alt= 118.599998,

Bat = 3.925448 . Temp = 23.775368.Ax= -A.826348.Ay= A.2155Y8 A== 7.933358,
Temp2= 22.943926, Press = 181%7.118474_ Altl = -7.8941043,

T= 835380.8800800.Lt= 35.722988.Lg= 148.856854,.Alt= 118.599998,

Bat = 3.923142_.Temp = 23.467628.Ax= -A.848V28.Ay= A.198811 A== 7.923778.
Temp2= 22.578093 . Press = 1814.662781 . A1tl = —8.811588,

T= 83538.218V58.Lt= 35.722874 . Lg= 148.856793 . Alt= 187.699997.,

Bat = 3.728788.Temp = 23.857314.Ax= -A.847986.Ay= A.222764 . A=z= 7.935754,
Temp2= 22.7%7018, Press = 1814.827344 . A1tl = -8.182321,

bm

« GPS signal have a wait time before transmiting data. Should
ON GPS eatrlier

 Found GPS data need time to stable.
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Conclusion

« Servo and Buzzer not working
« Telemetry data were transmitted

Evaluation Criteria

VIWIMEINE sensors Data transmitto  Sensors data received

VBRI ground station by ground station
Success

Buzzer transmitted sound Confirmation received in
Full Flag raised PC and sound can be
Mission heard, Flag visually seen
Success in raised condition
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Recommendation and Future Work
(Mission)

« Check reliability of the data by conducting a number of test on
the sensors.

« Should include GPS checking in verification sheet.

« Continue improving the programming to actuate sensor and
buzzer

* Don’t be too ambitious! Reality check!
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Feedback and Recommendation (CLTP)

* Feedback:

. The hands-on training was a really good experience and
easily to understood but need a good background in
coding and electronic.

i. | have learnt the ‘know how’ especially when do the
mistakes. (benefit of hands-on)

lii.  Tight schedule

Recommendation;

. Teaching material can be brought outside the class
for revision.

. Longer time for preparation of the mission.

lil. Team up Japanese participant with Foreign |
participant — more conversation. (layout the seat in
the class)

Do not Reproduce without Permission. Copyright: 2017 Nihon University



Thank you, and hope to
see all of you;again!




