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Abstract:  In 2016 NASA will launch the Interior 

Exploration using Seismic Investigations, Geodesy, 

and Heat Transport (InSight) mission to Mars. This 

lander will be tasked with studying the deep interior of 

Mars, not only to contribute to our knowledge of that 

planet but also to help elucidate the processes that 

helped shape the rocky planets of the inner solar sys-

tem. To accomplish these goals, InSight will place an 

instrument package called the Seismic Experiment for 

Interior Structure (SEIS) on the Martian surface. In 

order to protect this instrument when deployed, SEIS 

will be mounted on a tripod-type frame that will pro-

vide clearance from small rocks on the surface. Prior to 

launch, it will be important to carefully quantify the 

dynamic response of the tripod frame to better under-

stand the seismometer-to-ground coupling that will be 

measured by SEIS.  

In this paper we will present simulation and exper-

imental results for a number of free- and forced-

vibration tests that are undertaken on a variety of can-

didate tripod designs. The model tripod is comprised of 

an aluminum platform and aluminum legs of varying 

sizes. The same tripod platform will be used through-

out the experiment; however the mass of this platform 

will be varied along with a number of parameters asso-

ciated with the tripod legs. The input-output relation-

ship of the experimental tripod platform is deduced 

from two seismometers similar in performance to those 

that will be used in the SEIS payload. One seismometer 

is buried in a Mars-analog regolith below the test ap-

pparatus, and one is mounted on top of it.  

The vibrational response collected at the input 

seismometer in the regolith is used as an input to a nu-

merical simulation developed in MATLAB. This simu-

lation approximates the SEIS tripod as a mass-spring-

damper system, taking into account the mechanical 

properties of the aluminum used for the tripod. The 

output-response of the simulated tripod is compared to 

that of the experimental tripod, and key parameters of 

the simulation are tuned accordingly, thereby allowing 

for possible use of this simulation during SEIS opera-

tions on Mars. 
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