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From Inception to Space in Just 18 Months

Two years ago, there was no such thing as Project Hermes. The idea had yet to exist, and half of 
the team’s members had never spoken with one another before.

Proposed as an Introduction to Space class final project, the idea was to take something that had 
never been done before, and get it into space. Of the original class, only two students of the class 
remained with the project until its space flight.

Finding the right people at the right time was crucial. The project’s Student Co-Leads did not seek 
out fout friends or the more well-known students. Instead, they selected based on a combination of 
skill and passion for work. The selection process was similar to a “classic quest” in that it was
 witness-based. Summed up, the selection was generally “EE Student, you are an amazing electrical
 engineer because you built xyz. We would be honored if you would help us with Project Hermes.”

Identifying your weak spots and Single Points of Failure was required for Hermes to succeed. 
Because Iridium-pairing devices are a new concept to space, they are not tested well around the 
limits, and the specifications are mainly written for “day-in-the-life”, for hikers or campers.

TTest, Test, all you can until you can predict with confidence what will happen on the next run. 
The “open box” and “closed box” tests were run 3 times daily at 6 PM, except Sundays, for a period 
of nearly a month. This gave us nearly 70 experiments in which to characterize the behavior of the 
network on its own (open box) and the integrated satellite (closed box). Because budgets were 
small, identifying correctible errors and deciding to mitigate them or ignore them was the 
determinant for success. The team identified over 4 independent errors during the testing and 
actively worked through them as a team to guarantee mission success.

Software Testing 

Testing is the process of evaluating a system or its component(s) with the intent to find whether it satisfies the specified requirements or not. Testing is executing a system in order to identify any 
gaps, errors, or missing requirements in contrary to the actual requirements. Starting with defining the operation parameter. HERMES FSW rely heavily on android device. It must boot up when
 see power. Tinker with the kernel to make sure this process happened. Also, there should be a contingency where the device does not boot up. When that happen, the device back up code will
 be used to ensure the device is boot up to minimal state for limited operation. 

Also, Also, the FSW is also relying heavily on third party software on Google play store. We have not known all error or bug that exists on these software, even the developer. We did a lot of 
testing to find all these bug if exist. We don’t want to be on the rocket and nothing happen. There are thousands of boots and reboots to make sure that no more bugs in the code. 

Results

Due to the nature of communications, the first three packets received on time at the start of the window determined full mission success. The delivery of a GPS packet that had been 
back-logged during final integration was an added bonus.

It became appaIt became apparent around the time of splashdown that the payload had been inhibited from operating in some way. Upon opening the structure, it was initially found the Arduino did not take data, 
likely due to an SD card connection issue. However later into the analysis it was found the SD card contained corrupted data, and it remains a possibility the corrupted data contains flight data.

Although the external-to-the-university structure had failed its vacuum test, it was apparent that it had failed on every level during the flight. Yoga-mats which were used to 
pad pad the equipment were melted to the aluminum structure, and a plastic Lego-mini figure was slightly welded (though later broke free again �). This indicates that the 
structure leaked pressure and during reentry allowed the hot gas into the structure where it destroyed the Hermes components. A lithium ion battery exploded, 
filling the chambers full of toxic acid. Upon splashdown, the salt water immersed the entire payload, and water was even found inside a device specified to be 
waterproof to 100m. The active 9V lithium ion batteries electrified the water to 18V, which caused further breakdowns of the equipment.

Remarks

OOverall, the project had full mission success as it accomplished all 3 of its set goals very early into the flight.
Test often and as much as you can
Identify your weak points and determine what you can and can’t control
If it isn’t tested, success can’t be expected.
Be very careful when selecting partnerships- they can cost you more money and time than they’ll save you.
Do not get stuck into the mindset “Because that’s how they’ve always done it.”

Lessons Learned

With 70 tests, it became possible to characterize the behavior of the hardware and software so t
hat a schedule of events could be assembled. The schedule could then be used to determine the 
dwell times in server queues and deduce operator delay, as well as hardware and software delay.

The team could use the queue times to identify the degree of success of the test, and determine the 
windows of contact during the flight. Doing so allowed Project Hermes to identify the beginning 
of of the communication window, so when the first packet arrived at the earliest second, the team 
knew we not only succeeded, but did so as fast as possible. Again, we could predict with confidence 
what would happen on that run.

The Arduino sensor suite components were a last-minute addition and they arrived late, preventing
 extensive testing. Ultimately, a problem with the SD card slot was determined to fail the read-write 
process 30% of the time. This is believed to have happened during flight, as the Arduino returned 
no data.

PPartnerships can be a very dangerous thing if not done properly. Because our structure was 
designed externally from the university, we were not able to test it until its delivery. This turned 
out to be unacceptable. The first structure delivered was too small to fit Project Hermes, despite 
the third party having all necessary dimensions. The structure was redesigned and submitted for 
construction, however, the third party’s machine shop refused to build the structure.

With one week before mechanical testing on the rocket, there was no structure. The Project 
Hermes team from CTU (Capitol Technology University) and a mechanical engineering undergr
aduaaduate from UMBC (University of Maryland Baltimore County) overnight-shipped aluminum pl
ates for milling using household items on the night before the structure was due at NASA’s Wallops 
Flight Facility.

With the structure locked-in for flight, there was nothing significant that could be done to improve it. The Hermes Arduino and Sensor Suite detected instantaneous pressure drop to vacuum, 
with no duration of pressure being held. Due to the components being copies of the flight models and surviving, outgassing was dismissed as a likely reason for failure. However it was not a 
surprise to see seawater inside the structure after flight.


