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Research and Extension

Dr. Ramirez’s research and extension program
encompass swine and poultry production systems
with a primary focus on:

e  ventilation systems,

e natural resource and energy efficiency,

e  animal energetics,

e  environmental control, and

e  precision livestock farming.

The mission is to provide and advance the science
and technology needed to address the
aforementioned areas in animal production

systems. Through mentoring undergraduate and
graduate students on fundamental and applied
research projects, his program further aims to
generate practical solutions to current and emerging
issues surrounding animal agriculture and its producers. Seamless integration of
research and extension/outreach expands both the national and global visibility of
ABE at ISU.

Current Research Projects
Dr. Ramirez’s research group is working on the following projects:

e low-cost open-source electronic platforms for monitoring animal physiological,
behavioral, and productivity responses

e  spatiotemporal thermal environment and air quality quantification to improve
ventilation system design and operation

e technical evaluation of new methods for reducing energy consumption

e improvement of a novel creep area heating method to improve piglet
productivity and reduce pre-wean mortality

e  characterizing dynamic and 3D spatial space needs for sows

e effect of farrowing stall and creep area dimensions plus effect of one or two heat
lamps on sow comfort and piglet productivity

e autonomous robot for quickly performing 3D traverses to collect spatiotemporal
data

e  application of machine learning techniques to improve ventilation controller
settings and operational characteristics

Other Professional Interests

Dr. Ramirez is an active member of the American Society for Agricultural and
Biological Engineers (ASABE) and has served as an officer for the facility and housing
committee (PAFS-40) and helped organized the ASABE International Livestock
Environment Symposia (ILES).

Dr. Ramirez also actively engages in international collaborations with leading
disciplinary scientists and engineers in Europe, China, and South America.
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