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Spinoza

Many errors, of a truth, consist 
merely in the application of 
the wrong names of things.



Biological Engineering or Bioengineering 

…the application of concepts and methods 
of biology to solve real-world problems 
related to the life sciences and/or the 
application thereof, using engineering's own 
analytical and synthetic methodologies and 
also its traditional sensitivity to the cost and 
practicality of the solution(s) arrived at. 

Molecular Biology
LUBio



Bio-Robotics

Biorobotics is often used to refer to a real subfield of 
robotics: studying how to make robots that emulate 
or simulate living biological organisms mechanically 
or even chemically. 

The term is also used in a reverse definition: making 
biological organisms as manipulatable and functional 
as robots, or making biological organisms as 
components of robots.



.. what is robotics anyway?

• Power source
• Sensing
• Manipulation
• Locomotion
• Environmental interaction and navigation
• Human-robot interaction
• Control

– Autonomy levels

Embedded System



Robotics is a potential solution…

…to many problems in biology.



VMI engineers develop robot to lure, 
kill off ticks

• Uses CO2 to lure/activate ticks
• Denim to provide a landing/attachment surface
• Insecticide to dispatch



Invasive Species
• Vary widely (mammals, insects, reptiles, fish, 

plants, microorganisms, etc.)
• Eradication or mitigation efforts have focused on 

chemical, biological and physical means using 
either traps or human hunters.

• Chemical and biological methods are problematic 
and costly. Unintended side effects can be worse 
than the species of concern.

• Traps and human methods are costly and not 
useable for a large group of species.



2004



Solar-Powered 
Floating Pond 
Fountain/Aerator



o Solar/battery powered
o Multi-processor
o Satellite radio
o GPS navigation
o Near silent jet propulsion
o M.O. “Mo” Way

(Rice Extension Agronomist)



Fire Ants (Solenopsis invicta) 



Environmental Monitoring
• Expensive and time consuming.
• Lacks precision.
• Satellite and weather station data too coarse.
• Time delays may be significant.

A floating robot can easily collect data on 
water salinity, dissolved oxygen, temperature, 
conductivity, depth profiles, turbidity and 
other parameters.



Atchafalaya River, LA

Drop-off/Pick-up

Boundary

Bryan Deagle



LUEE S.E.R.F.F.
(Soil Extracting Robot post-Forest Fire)

Competed in the Region 5 IEEE Student Robotics Competition. 

Objective was to assist in determining the level of human 
intervention needed for the re-vegetation of a forest after a 
wildfire. 

The fully autonomous robot had to be capable of navigating a 
simulated forest with obstacles to collect soil samples and return 
the samples within an allotted time.

Four undergraduates; $1,000 in funding; 7 months.



Woods Hole



IEEE RAS
Marine Robotics



Lionfish

“tastes like Snapper”

…let’s build a robot.



Robot Design Process
• Lionfish

–slow-moving and conspicuous
– large, distinctive profile & coloration
–prefer clear water, reef-like environments
–thought to be nocturnal hunters
– apex predator as invasive

Easy to follow, low energy budget and 
avoidance algorithm.

Easy to identify with pattern analysis.

Makes computer vision tasks easier.
Not a problem for vision system, could have 

energy budget advantages.
Dispatch/collect rather than survey.



Robot Design Process
• Marine Robot

– Solar Powered
• Hunts at night, quiescent on surface during the day, 

recharging batteries.
• Communicates at surface and geolocates.

– Jet or caudal fin propelled
• Slow, but quiet.
• Low chance of entanglement.

– Need not be biomimetic.
– Shoots dart at Lionfish, records event.



Comparable Devices

• Scooters
• Submarines

170’



Summary
• Robotics has promise for invasive species 

remediation.
• Robotics has promise for environmental 

monitoring.
• Technological advances have made these 

assertions plausible.
• Greatest challenge is engineer-biologist 

interface.
Harley Myler
h.myler@lamar.edu



Three engineers and three biologists are traveling by train to a bioengineering 
conference. At the station, the three engineers each buy tickets and watch as the three 
biologists buy only one ticket. "How are you going to travel on only one ticket?" asks an 
engineer? "Watch and you'll see," says one of the biologists. They all board the train. 
The engineers take their respective seats but all three biologists cram into a restroom 
and close the door behind them. Shortly after the train has departed, the conductor 
comes around collecting tickets. He knocks on the restroom door and says, "Ticket, 
please." The door opens just a crack and a single arm emerges with a ticket in hand. The 
conductor takes it and moves on. The engineers see this and agree that it is quite a 
clever idea so, after the conference, they decide to copy the biologists on the return trip 
and save some money. When they get to the station, they buy a single ticket for the 
return trip. To their astonishment, the biologists don't buy a ticket at all. "How are you 
going to travel without a ticket?" says one perplexed engineer? "Watch and you'll see," 
answers a biologist. When they board the train the three engineers cram into a 
restroom and the three biologists cram into another one nearby. The train departs. 
Shortly afterward, one of the biologists leaves his restroom and walks over to the 
restroom where the engineers are hiding. He knocks on the door and says, "Ticket, 
please."

Thank you
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