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� � � � � � � � � � � � � � � �
Specialized�Resources�Provided�by�Client�(be�as�specific�as�you�can):�
�
� � � � � � � � � � � � � � � �
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Iowa State University
Daji Qiao, Halil Ceylan daji, hceylan@iastate.edu

Daji Qiao daji@iastate.edu

Wireless Embedded Roadway Health Monitoring

Advancements in technology and wireless sensor networks creates the possibility for long-term, real-time health
monitoring of pavement and bridge systems at low cost in a reliable and sustainable transportation infrastructure system.
Such systems will be able to detect problems such as cracks, black ice formations, etc. and alert maintenance crews
earlier than current visual inspections saving money, time, and potentially lives.
 
Primary project goal is to design and prototype a system using commercial off the shelf (COTS) MEMS sensors which
can be embedded into a concrete roadway.  Design must consider harsh environmental factors, wireless communications
and sensor networking, and energy requirements of such sensors.  Project goals are as follows:
 
1. Develop wireless capable circuits with a microcontroller, memory storage, and power management to interface with
commercially available temperature, humidity and strain sensors in concrete pavement applications.
 
2. Investigate and design packaging schemes which can withstand the harsh environment.
 
3. Construct a prototype systems.
 
4. Conduct design and lab experiments on the reliability, accuracy, and robustness of the developed prototype.
 
5. Document all findings and design decisions.

Deliver a tested and working prototype and a well formatted formal document by April 2015.

COTS temperature, humidity and train sensor systems, help manuals, access to concrete pavement instructions site,
concrete paving pictures and videos, concrete materials and portland cement concrete pavement lab at CCEE.
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Anticipated�Client�Interaction�(estimate):�
��1�meeting�per�week�

��phone,���internet,���live�
��1�meeting�per�month�

��phone,���internet,���live�
��2�or�more�meetings�per�month�
� ��phone,���internet,���live�
��1�meeting�per�semester�
� ��phone,���internet,���live�
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Meeting�ABET�Criteria�
Please�rate�the�following�statements�as�they�relate�to�your�proposed�project:�

0�–�Not�at�all� 1�–�A�Little� 2�– Somewhat 3�– A�Lot� 4�– Completely
�
On�this�project,�students�will�need�to�apply�knowledge�of�mathematics,�
science,�and�engineering�

��0� ��1� ��2� ��3� ��4�

�
This�project�gives�students�an�opportunity�to�design�a�system,�component,�
or�process�to�meet�desired�needs�within�realistic�constraints�such�as�
economic,�environmental,�social,�political,�ethical,�health�and�safety,�
manufacturability,�and�sustainability�

��0� ��1� ��2� ��3� ��4�

�
This�project�involves�students�from�a�variety�of�programs,�i.e.,�SE,�EE,�and�
CprE�

��0� ��1� ��2� ��3� ��4�

�
This�project�requires�students�to�identify,�formulate,�and�solve�
engineering�problems�

��0� ��1� ��2� ��3� ��4�

�
This�project�gives�students�an�opportunity�to�use�the�techniques,�skills,�
and�modern�engineering�tools�necessary�for�engineering�practice�

��0� ��1� ��2� ��3� ��4�
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Project�Approval�–�for�use�by�ECpE�Senior�Design�Committee�
��Approved�

��Faculty�Advisor�Assigned:�� � � � �

��Project�Number�Assigned:��� � � �

��Not�Approved
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