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SOCIOTECHNICAL SYNTHESIS 

Space technologies are present and relevant everywhere in our lives. The technical report 

and the STS research paper are about two different aspects of space-based engineering. Although 

the projects may be different, they are related in that all spacecraft have to be similar to deal with 

the unique problems of space. The technical report looks at getting real-time weather data to 

drivers to increase road safety. The STS paper researches the use of induced torpor in getting 

astronauts to Mars. Long distance space travel will be a focus in the near future and the STS 

research will see how realistic it is. 

One of the biggest causes of car accidents on the road is poor weather. Sudden storms or 

unpredictable changes in the weather can lead to dangerous road conditions, and when drivers 

are unaware of these conditions the risk of accidents increases. In order to solve this problem, the 

Virginia Department of Transportation tasked the spacecraft design class with creating a solution 

to get real-time weather data to drivers. If drivers were to get timely information on the current 

weather, they would be aware of the dangers and could make more educated decisions, leading 

to increased safety. To design a solution, the class spoke with several subject matter experts and 

split up into different functional teams to handle each aspect of the mission.  

The final design of the solution is a series of satellites that passes over a point of interest 

about once every hour. This series of satellites contains twenty-four 6U CubeSats, which are 

small satellites about 6,800 cubic centimeters in size. The twenty-four satellites are offset so one 

will be able to see the road of interest at the wanted one-hour interval. There are specific sensors 

inside the satellites that will be able to record the weather conditions and identify rain or ice on 

the road. Each unit will communicate with a ground station in Charlottesville, Virginia, where 



the data will be collected and distributed. This solution was determined to be the best way to get 

real time weather data to drivers while staying within the given budget of $50 million.  

The STS paper was researched because a mission to Mars comes with many difficulties, 

so new technology will need to be implemented. One of the biggest issues stems from the 

conditions astronauts will experience in the nearly year-long journey. The research topic was to 

see if there is a way to make the trip to Mars more bearable for the participants. Induced torpor, 

the process of inducing sleep, was researched as the solution to this problem. Scientific journals, 

the company SpaceWorks’ proposal to the National Aeronautics and Space Administration, and 

the STS framework of Diffusion of Innovation by Everett Rogers were the main sources used for 

the analysis.  

The science, ethics, and readiness of induced torpor were examined in this research 

paper. Inducing sleep in humans may be possible through hypothermia or hibernation, and 

promising developments in these methods have been made. The ethical concerns are mainly 

testing and prototyping issues, as this is a new technology that will need to be evaluated before 

being used. Diffusion of Innovation shows that this technology is still in its early stages of being 

diffused into society, with tests and trials needing to occur. The study has shown induced torpor 

to be a viable option in reaching Mars, but further research and testing are needed before it is 

certain this technology can be used.  

Spacecraft have a variety of uses. The two topics described help increase road safety, and 

may get us to a new planet. This variety and usefulness are why space-based technologies are 

becoming more popular in this advanced technological age.  
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