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data analysis using nano-
satellite hands-on training
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1. CubeSat χ ᴥ

Å CubeSatʼ ἷ־ ψ ṍḧʼ ЀІЕπχᵫ Υᴦ σάρΤϣʼễӾʼᾆ
ẕʼ σςʼự Υ ᴥΰοΜϥ

Å֓ Ṑχ ὓʾᵫ ʾ֫ τḩβϥ ꜡ρṪ Ϭ βϥ ∙χӾ Υ σᴿ
ρσμοΜϥʻ

Examplesof UNISECJapansatellites from 2003to 2019(RCD,Commercial)



־ .2 ễӾχᴿ

ᾝ χ־ ễӾễ∙πψᵫ Тϴ˔Їτ Υ ΤϦϥάρΥ Ψʺם∑χ֫
τựΜФкЈІϬ ṍḧπ ᶧ τᶘϐṐᵓψ τ Ϥ₅ϘϦοΜσΜʻ
(1) ᵫ ḕẽˢ ˣρ֫ ḕẽˢ֓ ˣχӸΜϬ ϘΠθ ṍᴶ χЄЬвй˔
Єдр
ᶖק (2) ΤϣχḢ ṐṀ ῈϞʺ︡ Д˔Ќχᴬᶘ σ

Solar radiation
Radiation

High vacuum
Micro gravity

Ultra-violet rays

Albedo

Vibration
Shock 
Launch acceleration

Thermal 
radiation



2. ӛ־ ᵫ ễӾФкϽжЭχ

Å־ ЄІГЭжϱТЂϱϼи( ὓʾᵫ ʾ֫ ʾД˔Ќᵔ ˣ Ῥ ϬԁḤ
ΰοᶘ πΦϥ

ÅῬᶘʾ ᶘσςᶘ ӽϬ ΰσΜʼӪ꜡ τᴅ ήδϥễӾФкϽжЭχ
ὓ

Åᴒᵰ֫ ЬАЄдрχ ∙ρΰο¬ṓ Ḣ ºϬ“Ξ

1. Design/ Develop 2 Observe 3 Operate/analysis2. ṓ Ḣ 3. ֫ ʾ1. ᵫ

֫ ʾД˔Ќ
־ ЄІГЭχ χ ᵔ 
МрЇϷр־ ᵫ ʾם

ᴒᵰ֫ ʾД˔Ќ︡

ὓᵫ ϒχТϰ˔ЖНАϼ



2.ṓ Ḣ Ϭ ∙ρβϥ

PM2.5

ṓӊ

X

V ᶨρχὫόνΦΥếΨʼ ꜡ΥσΨρϜ ḇ τД˔Ќχ Ϭ
ᴣΰϞβΜʽ

V῝ẶṐḩϞ ḧṐḩΥ ằβϥ σзТϮйрІД˔Ќρ ᶓΰϞβΜʽ
V Ⱳḧ˙ ḧπḁὫβϥД˔Ќ︡ ЂϱϼиϬἣϤ βάρπ ὓχТϰ˔
ЖНАϼϬ῟ τ“Πϥ

VД˔ЌϬЈрЂ ᵔ ʾЂрФзрϽσςχῬᶘ Ḣ ΤϣϜʼṓ χꜛ
χḢ ΤϣϜṳ πΦ ᶑ σ Ϭ τνΪϣϦϥʽ

V πΦσΜ Ϟ σϱЦрЕΥ βϥθϛʼ֓ χ ᶎ ΥΚϥ
ḕẽπχ֫ Ϭ ṫπΦϥʽ

῟ᴮ τ־ ᵫ χῬᶘṪ ρṓ χꜛ Ϭᶘ ᴦ



3. HEPTA-SAT LITEρΣ ṓSAT

־¸ χᶋρσϥ ᾛʾ ʾД˔Ќ χЄІГЭϞʼ־ χЄІ
ГЭϬᶘ βϥθϛʼHEPTA-SAT LITEϬЦ˔Іρΰο Μϥʽ

¸ HEPTA-Sat LITEψʺ55mm ˷  55mmχ︣χϋϣЂϱЇχṁ τ־ НІЄ
ІГЭ( ᾛʼ ʼД˔Ќ ʼЮЯз)Ϭ ΰθCubeSatễӾϺАЕπʺ
ᵰ ᾛϞ ϱрЌ˔Тϴ˔ІϬ ΠοΣϤʺᶈ ρ Ϭέφ
ΠοΜϥʻ

Memory

Electorical interface

55mm

5
5
m

m

Temperature sensor

9-axissensor

OBC(Nucleo 
L432KC)3.3VRegulator

Communication Unit

SolarCell Port
Battery Port

R-SW1,2

R-SW3

External Powersupply 

Powercontrol Unit

ᾛ3.3V
НАГз3.8V

I2C,SPI,UART



4. ϵрЅИϯзрϽ ЪϱрЕˢῬᶘ ὓˣ

Å ЬАЄдр ẐʾЄІГЭ ẐϬӪ꜡ΰθ ὓ
Å ṁ σМ˔ЖϳϴϯρЊТЕϳϴϯϬ ằ
Å ΚΨϘπ ὓχ Ϭꜘβԁ ρΰοʼ τיּ„ ꜘΰʼ ꜛψיּ„ π

οθЬАЄдрτ ΰꜛ τ ὓϬ  βϥάρϜπΦϥ ᾓρβϥʽ

4000mAh зЎϳЭϱϷрНАГз

ЬАЄдр
гИН˔Ђиṁ

ṓᴛʾד ʾṓӊЈрЂ(BME280)
ˢгИН˔Ђиṁ τ︡Ϥ Ϊϥˣ

ᾁ ІϱАЎ

ϯрГЗ

3DФзрЌ  ʾṓ Ḣ χθϛχ ṓῢ
ʾ֗ Ⱳψᴞ ϬϯиЬО
Киπ Ξ

ṓ Ḣ ЬАЄдр ᴥЀрЪ˔КрЕ

ЂϱЇ 85 ˷  85 ˷  93.2 mm

⌠ 0.3̇ 0.4Wˢṁ ⌠Ⱳχ ỡˣ

∏ЬАЄдрṐ
Ṁ

ṓᴛʾד ʾṓӊЈрЂ
ˢBME280x

ṁ ▫



4. ϵрЅИϯзрϽ ЪϱрЕˢῬᶘ ὓˣ

ᵬ σᾁᵬ σםᾓ ḧםᾓ

ЊТЕϳϴϯχ ằ

ϙ Ϋχ ◓ʾ Ộπԁ



4. ϵрЅИϯзрϽ ЪϱрЕˢῬᶘ ὓˣ

ᵫ ΰθḢ Ṑπᴒᵰ♯ᾓʾД˔Ќ︡ ṍ֫ (3 ḧ)

ᵫЊ˔ж˔Ји ὓ( ὓ ˣ



5. ЂϱϵрІ ЪϱрЕˢД˔Ќ Ⱨ ˣ

ṓ Д˔Ќρ χ₯ χ

ṓ Ḣ ЈрЂπὓ ΰθṓᴛ

HEPTA LITEṁ ᴛ

ṓד
Д
˔
Ќ
ρ
χ
₯

ṓᴛ
ד

V Ḣ Д˔Ќχ Ϭ ᴣβϥ χӾ
V ὯʾḢ ḕẽχֲốϬӪ꜡
V Д˔Ќ︡ χ τρςϘϣγˮ ˯
Ϟˮ῏₯ ԍ˯Ϭ Ξ◒ χӾ

ṓ Д˔Ќρ χ₯ χ

V ЈрЂ Ϭ ᾝ ρΰοᵔּתΰʼᾝ
χὫᴮρΰο ϙᵔΨ ϬӾ

V ᴬᶘ ₢ẤτṁξΜθЈрЂ ʾ֫
ʾД˔Ќᶨ ΥẐϛϣϦϥάρϬ ḇ

ṓᴛρד τ χ
ḩ

ὓᵫ ιΪπσΨʼṓ Д˔ЌϬ►ΞάρπʼД˔Ќχ ᴣʾᵔּתʾꜛ ᶘ
χ ᵔχ ᾓ



‮Ⱨ☼ם .6

2024

7¢8
¤ ╔ɀɖșɒɉ
¤ɇɔȭȋȍȰȋȜɜȯȢȱ

9,10 
¤ ╔ Ǟ ƷǾHEPTA- SAT LITEȅIAC(International 
Astronautical Congress) ǚ ¤טּ

11- 12 ¤ȯȢȱ ǡȤɜȞ ¤ ¢

2025

1- 3 
¤ȰºȨ ȅ ǽ ǿǒȺȍɖȬȱɘºȘȠɐȬɀ
ǡ Ǜ

4- 5 
¤ȤɜȞ ¢ ¢3 ǡׁש ◖
¤ 4 ~ 1 ȅ ǛǊǒȰɋ ȔɓȖɎɒɉ

Ǜ (4~7 )

7 

¤ISTS(International Symposium on Space Technology and 
Science)ǞǙ ╔ ¤ɀɖșɒɉǡ Ǜ ǈǿǾ

ǞǗƷǙוֹ וֹ ¤ טּ

8 
¤ ♥ ȅ ǛǊǒȸɜȣȓɜɘºȘȠɐȬɀǡ

ʾМ˔ЖϳϴϯρЊТЕϳϴϯᵫ Ϭ ΠОϱкАЕм˔ϼЄдАФϞ
Ộπχԁ ► Ϭם☼
ʾםᾓὫᴮΤϣ ήϦϥᶘ ῟ᴮτνΜο τϘρϛοΣϤʼ Ỳ
ṍᾢϬט ήδοϜϣΜʼм˔ϼЄдАФϬ“Μʼζχ῟ᴮτνΜοᶎ
ΰθΜ



7. ▄χ

‮ ᴣ (ד) ὓ (ד)

HEPTA-SatLITE ṁ ʾם - 20 200,000

3D ФзрЕ ∙
ᾁ ◓ ◓

- - 750,000

Њ˔ж˔Ји 3,000 27 70,000

ᴥЈрЂˢ ˣ 25,000 2 50,000

ᴥЈрЂˢNOxx 5,000 3 15,000

8Ὦм˔ϼЄдАФᵫ℗
ˢễᴬ ⌠ ρ ʼễ∙ ʼ

ῖ ˣ
- 1ᵕ 500,000

›ὓ( Ὂ ) 1,600,000

ʾ ◓ ◓ ʾ3DФзрЌ ∙ ʾЊ˔ж˔Ји σςʼ︠τ ὓᵫ
χθϛτ ▄Ϭ►
ʾ8Ὦχм˔ϼЄдАФᵫ℗ʾϺАЕχ ▀χθϛ ỲϬ► ήδοΜθ
ιΨ ʽ
ʾ1ϺАЕτΤΤϥ ψʼ 3 )ד ᴥЈрЂσΰ)πʼ₈ῇ‰  χ Ộ
π֓ Ῥᶘʾ ᶘễӾםᾓρΰο πϜ► ʾ ẉΥᴦ



8. Σ ṓЂАЕ м˔ϼЄдАФם☼

¸ 8Ὦ Ϙπ ỲṍᾢϬט ήδοΜθιΦʼϷзЅЗиχễᴬ ρễ∙
Ϭ⌠ ΰθʽ

¸⌠ ΰθễ∙Ϭ Μʼ8/5τ‰ χễԌϬ τʼм˔ϼЄдАФϬם☼
ΰθʽ

Σ ṓЂАЕ ṫḕẽπχםᾓ

HEPTA-SAT LITE

ṓ Ḣ ם

ΰσΥϣ ᵔϬ ϛϥϺАЕϬꜛ π ϙ Ϋ



ЂϱЖОКиCʼDϬM3x8χφαπ︡Ϥ ΪϘΰϡΞʽ
ϯрГЗψ︡ϤᵰήγʼϾ˔УиϬ Ϧ₅ϙτ ΰοʼὪτψϛ₅ϙϘΰϡΞʽ

2-3 Assembly structure

ḯ

ễᴬ χԁ
ϺАЕτψО˔БΥ ᵔήϦθ π μ
οΣϤʼễᴬ ϬᾋσΥϣ ϙ ΫοΜΨ

8. Σ ṓЂАЕ м˔ϼЄдАФם☼



Д˔ЌϬϜρτʺ ᾝ τḩβϥ ϬᴥΠοϙϘΰϡΞʻ
θρΠω Ϧθ τψʺṓᴛΥ Υϥρד ΥᴞΥϤʺẄτṓᴛΥᴞΥϥρד
Υ ΥϥρΜΞʺẄχ ᴟΥᾋϣϦϘβʻ
άϦψʺᴛ Υ‰ΜϕςἋṓ τḯϚάρΥπΦϥ ṓχ ᾢˢ ṓ
ˣΥ Πϥθϛπβʻ

ChatGPT Image 2025 7Ὦ31 23_23_57 (1).png

2-4 Weather observation in a simulated environment
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ṕ
Ṗ ḯ

Ḱ

ễᴬ χԁ
ᴛ ρד χẄ ḩτνΜοʼễᴬ Ϭ►μο¬σεˁζχᾝ χ ºϬᶘόʼם
∑⌠ ΰθΣ ṓЂАЕπʼД˔ЌϬᶎ βϥʽ

8. Σ ṓЂАЕ м˔ϼЄдАФם☼



8. Σ ṓЂАЕ м˔ϼЄдАФם☼

¸╥ᴥּיϯрϾ˔ЕπχТϰ˔ЖНАϼὫᴮ

¸Σ ṓSATм˔ϼЄдАФ χ τνΜο (5: ,1: )πψʼ
5:(5 ),4(1 )χὫᴮπʼ χΜΨ πΚμθρ―ΠϣϦϥʽ
¸╥ᴥּיχ ρΰοʼ֓ ЄІГЭχᵫ ΤϣД˔Ќᵔ τḩΰο

Τν ṍḧπᶘ πΦθʼρΜΞТϰ˔ЖНАϼϬΜθιΜθʽ

¸ ʼ֓ ЄІГЭʾФкϽжЬрϽʾ ◓Ῥ⌠σςχ ᵔϬ Ψל πψʼ
5 ᵬˢ5ʿ ᵔπΦθʼ1ʿ ᵔπΦσΤμθˣ ᴣπʼ5χ ᴣΥ3 ʼ4
χ ᴣΥ2 χὫᴮιμθʽάχὫᴮϢϤ σάρτ ΰοϜʼ
Ⱳḧπ ᵔπΦθάρΥᾠΠϥρ―ΠϣϦϥʽ

¸‰ χễԌ πʼΣ ṓЂАЕϬ►Πϥᴬ τνΜο Μθράϧʼ
ˮ ˯ʼˮῬỘṪ ṁ ˯ʼˮ ᶘ ᴬ˯σςτ►ΠϥχπψρӪᾋϬ
ΜθιΦʼ τ‰ χ Ộχԁḕρΰοχ Ϝ♪ τ ϦοΜΦθ
Μʽ

¸Ϙθʼễ∙τ βϥӪᾋρΰοᴞṜχ ϬΜθιΜθʽ₈ῇϢϤ Μ τ
ᵠ ΰοΜΨʽ
¸֬ ϬḢ╔βϥθϛχϸЮжϬ ∏πήϣτṓ ־ ϣΰήΥ ϥ



9. Σ ṓЂАЕ ⁯∑ᶘᵓπχ ᴮ ⁮

¸ 7Ὦτᵫ℗ήϦθʼ⁯∑ЄрЪЅϳЭˢISTS: International Symposium on 

Space Technology and Science)πʼΣ ṓЂАЕτνΜο Ϭ“μθʽ
¸ ЌϱЕиˮDesign of an Educational Program to Learn Satellite System 
5ŜǾŜƭƻǇƳŜƴǘ [ƛŦŜ /ȅŎƭŜ ǳǎƛƴƎ άI9t¢!-{!¢ [L¢9έ˯

ᵵ
ʾ־ χ ὓΤϣ֫ ϘπχЄІГЭжϱТЂϱϼи Ϭᶘ βϥθϛχʼ
ṓ Ḣ Ϭ ∙τΰθễӾФкϽжЭχ ӛʼζχ῟ᴮˢΣ ṓЂАЕˣ

ʾάϦϘπχ֓ Ῥᶘễ∙τ ϓʼ ṍḧπῲ ӤϬᶘ πΦϥ τνΜο

7/15~7/19 ᾉϯІГϰ πᵫ
℗ήϦθ⁯∑ᶘᵓπ Ϭ“μθ



10. Σ ṓЂАЕ ●╦πχṓ Ḣ ᾓם

¸ 8Ὦτ ●╦╦ πχṓ Ḣ ᾓϬ“μθʽם
¸ᴛ ʾד ʾṓӊχḢ τ ῞ΰʼД˔ЌϬ ΰθʽ
¸зТϮйрІρΰθ῝χ ●╦╦ ᴛ ϢϤϜʼΣ ṓЂАЕπḢ
ΰθᴛ ʾד Υ‰Μ -> τᴛ ΥάϜμοΰϘμοΜϥʽάρΥ
ϩΤϤʼ ὓᵠ ʽ

¸ ●╦χϢΞσ χᴛ ᴟΥ ΦΜʾ ṍḧḢ τṐṀχ Υ
ΰΜʼḕẽψ֓ Ṑχ֫ ρ ⱨΰοΜϥρ―ΠϣϦʼ τψʼ ●
╦╦ χϢΞσớ ḕẽπχ ṍḢ ⌠ᾓϜḯϛθễӾФкϽжЭχם
Ϭ“ΜθΜʽ
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