
The COSPAR-1 Mission: Advancing Space Science 
through Capacity Building

Amal Chandran, LASP SmallSat Chief Engineer

Carlos Gabriel, COSPAR Capacity Building Chair

lasp.colorado.edu



The INSPIRE Small Sat Program at LASP 

2

INSPIRESat-1

INSPIRESat-2

INSPIRESat-3

INSPIRESat-4

INSPIRESat-5

INSPIRESat-6

INSPIRESat-7



11/7/25 3
3



11/7/25 4

COSPAR-INSPIRE Tie up

<Presentation title/venue; Last Name> Change via “Insert -> Header and Footer"

• At the 2019 COSPAR symposium in Herzliya, the idea of tying up INSPIRE with COSPAR was 
discussed.

• COSPAR has a capacity building initiative which is limited to satellite science data analysis. The 
INSPIRE tie-up would bring satellite hardware element to their capacity building efforts.

• A COSPAR task group for a constellation of small satellites (now a panel) was formed with Dan 
Baker as Chair and Amal C as vice chair.

• COSPAR to work as a facilitator (and science enabler) to enable constellations utilizing member 
states efforts for objectives such as space weather observations, climate change 
measurements etc.

• The COSPAR-INSPIRE tie-up and summer programs started in 2024 for the COSPAR-1 mission.
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COSPAR designated Center of Excellence for SmallSats/CubeSats

The INSPIRE-COSPAR plan for capacity building and international collaboration includes:
 
❑ Connect a regional CubeSat center of excellence with an emerging nation for Capacity Building
❑ LASP small sat group was identified as a center of excellence for CubeSats and National institute of Engineering in Lima, 

Peru was identified as a partner institute for capacity building.
 
❑ A summer program focused on the teaching of best practices and processes for cubesat and smallsat missions that 

includes hands on student participation in space science mission development.
❑ Professional support and mentoring for design, management, hardware development, launch, mission operations and 

data systems.
❑ Defined processes for sustaining and expanding the capacity building capabilities over multiple build cycles and 

partnership engagements. 

A 10-week summer program, hosted at LASP, is modeled after successful efforts on INSPIRE and initially consists of 14 
selected students from current INSPIRE partners and 5 COSPAR selected students from Uni Peru. The students are working 
on the COSPAR-1 3U mission.
The students are mentored and supported by full time engineering professionals at LASP SmallSat group with the curriculum 
covering all aspects of spacecraft design, engineering, testing and operations.
The main objective is to create a sustainable program that partners can use to generate funding within their own 
countries in the long term.



INSPIRE-COSPAR Pilot Program for Capacity Building – COSPAR-1

COSPAR-1 – 3U Spacecraft

❑ COSPAR PCSS driven international Industry-Academia collaboration effort in sub-group 1: Space Weather.

❑ Spacecraft contributed by HEX20 and launch contributed by Skyroot India.

❑ LASP built Solar Spectral Sensor payload; Measure Incoming Solar Radiation

❑ LATMOS France built Earth long-wave radiation detector; Measure Outgoing Long Wave Radiation

❑ NCU Taiwan built Dosimeter; Measure Total Ionizing Dose in LEO environment
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Payload 1: Compact Radiation Probe

CRP is derived from NCU’s Deep Space Radiation Probe (DSRP) 
flying onboard ispace M2 Lunar lander.

Purpose: Ionizing radiation dosimeter payload and Single Event 
Upset (SEU) counter.

Sensor: RADFET radiation dosimeter, Nand flash

Controller: SmartFusion2 SOM (System-On-Module)

Memory: Nand Flash (MT29F128G08AJAAAWP-ITZ:A TR)



Payload 2: Solar Spectral Sensor

• SparkFun Triad Spectroscopy Sensor is made up of three sensors; the 
AS72651, the AS72652, and the AS72653 and can detect the light from 
410nm (UV) to 940nm (IR). 

• 18 individual light frequencies can be measured with precision down to 
28.6 nW/cm2 and accuracy of +/-12%. 

• Sensors have been calibrated at NIST.

• Flight heritage on SDO rocket calibration flights and SCOOB-I satellite



Payload 3: Earth Radiation Sensor

Outgoing Shortwave Radiation (OSR) Requirements:
∙ Absolute Accuracy: The ERS is required to maintain an absolute accuracy of 

±5.00 W m−2 for OSR measurements.
∙ Stability Per Year: The satellite must ensure a stability of ±1.00 W m−2 per year 

in OSR data, allowing for the reliable detection of gradual changes in radiation 
reflected by Earth.

∙ Spatial Resolution: It features a spatial resolution of 2500 km, enabling 
comprehensive coverage and data collection over extensive geographic areas.

Outgoing Longwave Radiation (OLR) Requirements:
∙ Absolute Accuracy: For OLR, the satellite is expected to achieve an absolute 

accuracy of ±5.00 W m−2.
∙ Stability Per Year: The annual stability of OLR measurements must be 

maintained at ±1.00 W m−2.
∙ Spatial Resolution: The OLR measurements share the same spatial resolution 

as OSR, set at 2500 km.

The LATMOS payload of the COSPAR-1 (ERS for Earth Radiative Sensors) satellite has been designed to meet 
scientific requirements for measuring key components of the Earth's Radiation Budget (ERB).
The ERS payload capabilities are specified as follows:



COSPAR-1 Functional Block Diagram



COSPAR-1 Conops



COSPAR 1: Data and Power Budget



COSPAR-1 Spacecraft

● The Spacecraft Components: 
1. Structure: 
2. Stack: 

2.1. TRX-U 
2.2. Battery Pack 
2.3. EPS 
2.4. CDH 
2.5. Interface Card 
2.6. ERS Mainboard 

3. Payload 
3.1. CRP 
3.2. SSS 
3.3. ERS 

4. ADCS 
5. Antenna 
6. Solar Panels 
7. Pin Deployer 
8. RBF 



Team Breakdown – Summer 2025



Weekly Task List Example
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● QUASI-STATIC - FINAL STRUCTURE PARAMETERS 

Final Environmental Testing



Thermal Simulations – Done with Radian Software

Hot Case

Cold Case



2024 INSPIRE-COSPAR Pilot Program for Capacity Building

UHF/VHF 
Transceiver

Microsemi Smart Fusion SOC based 
CDH

Battery Pack

EPS with 3 Solar Array 
channels

Camera 
Payload

Debugger

Prototyping Boards



Electrical Testing Procedures Document

1. Objective

2. Scope

3. Requirements

3.1 Materials 

3.2 Software 

4. Connection diagrams

5: Procedures

5.1. Physical connections

5.2. Software Configuration

6. Verification of Operation

7. Security

8. Common Problems and Solutions



Electrical Testing

• Report Procedures ERS



Electrical Testing

• Report Procedures LSS



Electrical Testing



TRX-U + CDH: Tx Testing - Configuration

AX.25 Transmission Flow:

• C&DH sends AX.25 frame via TX_DATA

• TXRX_CLOCK provides bit-level sync

• TX_REQ sets TRX-U to TX mode

• Data modulated using GFSK internally

• RF signal amplified and transmitted via 
antenna (401.2 MHz, 9.6 kbps)

CDH Pin TRX-U 
Pin

Signal Function in the Test

H1_7 Pin 1 TX_REQ Enabled transmission mode on the TRX-U (logic high activated the RF 
output path)

H2_35 Pin 12 TXRX_CL
OCK

Provided the clock signal for synchronizing data from the C&DH

H2_36 Pin 6 TX_DATA Data line used by the C&DH to transmit AX.25-encoded packets

H1_42 Pin 11 RX_DATA Not active during this test, as the TRX-U operated in transmission 
mode only



Development of the main ground station in Peru

LASP Support: HEX20 Support:



Development of the main ground station in Peru

With the support of LASP and HEX20, we now have a final architecture for the main ground 
station that will be developed in Peru.



INSPIRE-COSPAR Pilot Program for Capacity Building – COSPAR-1

COSPAR-1 – Timeline

2024 2025 2026 2027



COSPAR-1 System Integration & Test

Baseline Comprehensive 
Performance Test (CPT)

Week 1

Flight System 
Integration

Q2 2026

Bakeout
Week 5

CPT #2
Week 4

Delivery
Q3 2026

Vibration
Week 4

Thermal 
Vacuum

Weeks 5-7

CPT #3
Week 8

End-to-End
Week 9

Metrology 
and Fit Check

Week 1

Instrument Integration, 
Testing, & Calibration

Q2 2026

Air 
Bearing
Week 2

End-to-End
Week 3

Summer 2026 Schedule



Air Bearing Test

Air bearing testing verifies the 
performance of the ADCS system

• Ensures correct polarity of reaction wheels 
and sun sensors

• Two separate coarse sun sensors and 
the Bright Object Sensor will be tested



End-to-End Test

• The end-to-end communications test 
retires significant project risk by validating 
the full system across flight-like interfaces

• Science data is generated from the payload, 
stored on the bus, transmitted through the 
radios, retrieved by the ground station, and 
processed in the SOC

CIRBE 50m away from LASP CIRBE ~5km away from LASP



Vibration Test

30

CIRBE (3U) CubeSat in Vibration 
Testing at Element, 2022 

• FM will be tested to NASA GEVs Acceptance levels, unless 
mission maximum-predicted-environments are provided 
beforehand



Thermal Vacuum Test

• Thermal vacuum testing accumulates two weeks of 
runtime on flight hardware
• Vacuum bakeout (~2 days)

• Thermal Balance (~2 days)

• Performance testing (~5 days cycling)

• Day-in-the-life test (~5 days cycling)

Vacuum Deployments

Spacecraft with external 
thermistors and RF hats applied 
Day-in-the-life testing



Summary of the INSPIRE-COSPAR Pilot Program for Capacity Building

COSPAR-1 – Timeline

2024 2025 2026 2027








