



	Skip to main content







	
		[image: Cornell University]
		
			Cornell University
		

	

	
	
	
	 
		
	
		
			
				SEARCH CORNELL:
				
				
			


			
					
					Pages
				
					
					People
					
					more options
			
	
		

	

	
	
	




	
		
	
			ECE
	ECE intranet
	CUinfo
	Cornell
	Library
	Bruce Land


	

	
	

	
	
	
	
	
 Cornell University 

	ECE 5030 

	 Electronic Bioinstrumentation

	
	 Spring 2014


	

	











	
		
		
		
	
	
	 

	ECE5030   covers the theory and practical aspects of recording and analyzing electronic data collected from biological systems. Topics may include electrode and amplifier design, tissue impedance and effects on waveforms, sensors, statistical and signal processing algorithms, noise reduction, and safety considerations.   The course is  taught 
	   by Bruce Land, who 
	   is a staff member in 
Electrical and Computer Engineering.
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Lab Assignments

		Introduction to  Matlab DAQ toolbox and GUI design (week of Jan 27) 
	Finger Plethysmograph and oximeter (Feb 3, 10) 
	  ECG from hands combined with  Plethysmograph (Feb 17, 24, march 3) 
	EMG (March 10, 17, 24)
	Design project (ideas)


[bookmark: reading]

	Old lab assignments

[image: youtube] Lectures (from Spring 2013) and final projects.

Reading Assignments

	All semester: 

		Tektronix TDS1002 oscilloscope manual
	B&K 4040a signal generator manual 


	Week of Jan 21: 

		 Textbook chapter 4
	The Physiological Basis of the Electrocardiogram
	Cardiac action potential 


	Week of Jan 28:

		Textbook chapter 8, especially 8.8 
	Matlab DAQ toolbox 
	Building a Matlab GUI


	Week of Feb 4

		Textbook chapter 6 


	Week of Feb 11:

		Textbook chapter 5 


	Week of Feb 18:

		Textbook chapter 14 
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      Lecture: TTh  11:40AM - 12:55PM in Phillips 407
	Lab Section: Thursday/Friday afternoon 1:30-4:30 in 238 Phillips 
            
         

      

[bookmark: staff]
      	Bruce Land, 255-7994, BRL4@cornell.edu 
	TA: Roland Krieger,  	rk447@cornell.edu
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	Links  Cornell | Analog | Biomedical | Journals | Society
    

	
	
			 [bookmark: cornell]Cornell links    
	  	Using the Arduino Due
	Heart/neuron models in LTspice
	Matlab DAQ toolbox 
	Building a Matlab GUI 
	Matlab graphics
	Matlab images
	Matlab filter design 
	Useful sensors
	Useful hardware
	Possible topics 
	Final reports


	  
	[bookmark: analog]Analog, Analog to Digital, and D to A
            	Practical Analog Design 
                (from Circuit Cellar)
	Single 
                    power supply opamp circuits (TI)
	Linear circuit collection (Linear Technology)
	Micropower 
                    circuts (Linear Technology)
	Sensors (Images Scientific Instruments) 
	Sensors (Robot Shop) 
	Sensors (Acroname)
	Force Sensitive resistors tutorial
	Force Sensitive resistors (sensitronics.com)


        

        [bookmark: Biomedical]Biomedical
        	Databases
            	PhysioBank -- physiologic signals and related data including multi-parameter cardiopulmonary, neural, and other biomedical signals
	MIT-BIH
	 AHA ECG Arrhythmia 
	Heart Sounds -- the Auscultation Assistant
	ECG Library 


          
	Applications 
              	LED 
                                                      plethysmograph 
                      	Measuring 
                        heartrate 
	heart 
              beat


                
	Galvanic skin response
                          	Computer 
                                                            game using GSR
	VitaMon


                
	ECG
                  	ECG Data Analysis (Gari D. Clifford, MIT) Chapter 1, 2, 3, 4, 5, 
	OpenECGproject
	A simple electrocardiograph (V.T. Wynn) 


                
	Phonocardiography (Auscultation)
                  	Fetal Heart Rate Monitor
	A simple phonocardiograph (V.T. Wynn and N. Miller) 


                
	Electromyography low cost pulsometer -- Circuit Cellar Magazine 
                  #186 January 2006 
	Electrical Impedance Tomography                  	Bioimpedance Tomography (Electrical Impedance Tomography)
	Spatial Resolution in the Electrical Impedance Tomography for the Local Tissue Proceedings of the 2005 IEEE Engineering in Medicine and Biology 27th Annual Conference Shanghai, China, September 1-4, 2005
	Real-Time Management of Faulty Electrodes in Electrical Impedance Tomography


                
	Telemetry
                  	Wireless Communications for Body Implanted Medical Device
	FCC -- Medical Implant Communications and the brief Wikipedia version
	Security and Privacy for Implantable Medical Devices
	Ultralow-Power Electronics for Biomedical Applications (Good review) 
	IEEE body area networks and medical implant communications
	IEEE body area network 802.15 WPAN 


                
	Functional Near-Infrared brain imaging
                    	optical topography (Hitachi) 
	Measurement System for Noninvasive Dynamic Optical Topography; 

                      Journal of Biomedical Optics -- October 1999 -- Volume 4, Issue 4, pp. 414-417
	Functional Optical Brain Imaging Using Near-Infrared During Cognitive tasks 
	Human-Computer Interaction and Brain Measurement Using Functional Near-Infrared Spectroscopy


                


            


	  
	[bookmark: resources] Journal Resources (avail through Cornell libary) 
	    	Journal of Neural Engineering 
	IEEE Engineering in Medicine and Biology 
	IEEE Transactions on Biomedical Engineering (Current Issue) 
	IEEE Transactions on Neural Systems and Rehabilitation Engineering 
	Annual Review of Biomedical Engineering
	Biosensors and Bioelectronics 
	 Annals of Biomedical Engineering
	Critical Reviews in Biomedical engineering
	Biomedical Engineering 
	Biomedical Signal Processing and Control


	  


	[bookmark: EngSociety]Engineering and society 
    	[bookmark: standards]Standards 
        	IEEE standards home
	Standards by technology
	Standards organizations
	ISO online


      [bookmark: safety]Safety/security	Off the shelve 
              software in medical devices
	Medical 
                Devices: Therac 25
	An 
                  Investigation of the Therac-25 Accidents


      [bookmark: regulatory]Regulatory Agencies 
        	FCC 
            	Understanding 
                FCC regs for Low-power, non-licensed, transmitters
	What 
                  is Part 15?
	Part 
                    15 RF devices
	PART 
                      18--INDUSTRIAL, SCIENTIFIC, AND MEDICAL
	Part 68 -- connecting to the telephone system 


          OSHA 
            	Safety and Health 
                topics


          
	FDA 

            	Center for Devices 
                and Radiological Health
	Device Advice
	Wireless Medical Telemetry -- FCC order


          


      


      
	Other courses
	    	ECE1270 Univ of Utah (labs 1, 2, 3) 
	Biomedical Engineering Curriculum Database 
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