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Importance: Personal goal
To inspire students, especially girls, to consider engineering and computer science as a 
possible career.

Problem Statement: Create a model to be used as an employee 
identification model
• Access into work spaces or schools is becoming more restricted.  Could we use a 

facial recognition program to help us ID employees or students?

Conclusions and Activities to Engage with Students
• This experiment used only very still faces and neutral facial expressions, which 
gave a high accuracy of recognition because there was little movement of each 
face. 
• Introduce this experiment to students and have them come up with different 
experiments using this model.
• Future projects could include changing the program to identify food and give 
nutritional information about the foods it identifies.

Figure 3:  Graphs of the results for fixed number of images trained (left graph) and for fixed  
training sets (right graph) where all the training and testing samples were very similar 
(looking straight ahead, neutral face).

Research Experiences for Teachers

Figure 2 (A) We can train the program with a fixed number of people and test it accuracy or (B) 
train it with a fixed training set, but change the number of faces it needs to recognize.

Figure 4:  (A) An image of coffee and a muffin labeled in LableMe (B)  Dinner plate labeled in 
LabelMe.
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OTS Le Selva Biological Research Station Collection and Identification Methods

Sura River vs Research Swamp

Costa Rica is a world hot spot for biodiversity. This includes
the freshwater invertebrate taxon Chironomid, Non-Biting
midges. These aquatic insects are often the most abundant
species in aquatic ecosystems and global estimates suggest a
species diversity between 8,000 to 20,000 [1]. They form a
significant part of food webs and like other aquatic
invertebrates, serve as indicators of stream health. However,
despite their significance, there is a paucity of information on
this species in Neotropical regions [2]. With ever increasing
rainforest fragmentation, this limits our ability to make
conservation decisions to protect our world's most diverse
areas. In this study, we analyzed species richness of
Chironomid in 2 areas of Costa Rica's La Selva Biological
Station.

What is Exuvia?Chironomidae Research Overview

Further studies

Midge diversity was much lower than expected in the  swamp 
• Amphibian explosion, tadpole eggs (gelatin)
• Boardwalk construction
• Temporal -More sampling different times of year
• Hydrological cycle of the swamp
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Simpson's Diversity Index is a measure of diversity which
takes into account the number of species present, as well as
the relative abundance of each species
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Macroinvertebrates were collected from the Sura River and Research Swamp by
skimming their surfaces with nets. Most of these samples were gathered from the foam
found floating on top of the water. This technique was used to lower the researcher
disturbance to the environment. The sample was then sorted by using several size
sieves in order to remove as much debris as possible.
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Exuvia is the remains of an exoskeleton that is left
after an insect, crustacean, or arachnid has molted.
Insects grow in increments. Each stage of growth ends
with molting, the process of shedding and replacing
the rigid exoskeleton.

While at La Selva a new species of Chironomidea was
discovered in the sample collected from the Research
Swamp. Carlos de la Rosa decided to name this
species after the Chance Program from Penn State.

Sorting through collected samples requires taking a small portion and placing it into a
petri dish. From there a stereoscope at a low magnification (10x) is used to remove all
exuvia from sample. Once all the exuvia is collected the magnification is increased to
40x. They are then sorted based on their different characteristics.

Simpson Index

La Selva

La Selva Biological Station is a protected area
encompassing 1,536 ha of low-land tropical rain forest in
northeastern Costa Rica. It is owned and operated by the
Organization for Tropical Studies,[2] a consortium of
universities and research institutions from the United
States, Costa Rica, and Puerto Rico.[3] Recognized
internationally as one of the most productive field
stations in the world for tropical forest research and
peer-reviewed publications
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