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Gauge factor is the first and also the most important parameter we need to calibrate out when we start to use every new probe which is integrated with positioning sensor system. Analog multiplexing and amplifying circuits were set up on the breadboard to select the specific sensor to establish a bridge structure with the reference sensor and magnify the signal. As in equ (1), the relationship between the output voltage and the geometrical curvature is dependent on the gauge factor GF. Assume the bridge is biased between the ground and 5V and the reference has the same resistance as that of the unbented piezoresistors,


GF=8/(5Mt)*slope(Vout vs. curvature)     (1)

namely,


GF=8/(5Mt)*(Vout1-Vout2)/(curv1-curv2)    (2)

where GF is the gauge factor, M is the gain of the analog amplifying circuit, t is the thickness of the probe. 


The first set of passive probes were fabricated and roughly calibrated. At this stage, not only for the purpose for a fast calibration, but also for the purpose of future interface with the coming active arrays, a LabVIEW program is highly expected to take the role of coordinating the functionality and analyzing the obtained data. Here list the things we did:

- One global bias, which is modulated by a bar control, is used to control the bias voltage that will serve as the reference input of the instrumentation amplifier in order to balance the sensor bridge (done, 10/03)

- The probe is set at an initial known position, then click on a button to initiate the calibration, which will help capture the offset output voltage to an array. And this data pair of curvature and output voltage will be globally utilized as the reference for calibration and measurement. (done, 12/01/03)

- The probe is set at another specific known curvature. Click on the calibrate button, then a sequence is activated. An array of output voltages are captured for the eight sensors, and they will be combined with the offset array to give out gauge factor array, whose elements corresponds to different sensors.(done, 12/02/03)


At present, we are only using two points on the Vout vs. curvature curve to obtain the gauge factor, which may not be that accurate. A decent method is to measure output voltage as a function of curvature, and the slope is converted to gage factor. But how can we practice this in LabVIEW? As discussed, the point is finally located at that whether we can get some constant curvatures instantly so that we can keep the program capturing data and analyzing tem continuously. That is a rod issue. I am working on it. 


In addition, it is always our concern that how to change bias according to different sensors? 


Anyway, we will move on to push our labVIEW program to the direction of being closed-looped first. During the measurement, the curvature is an unknown variable. Generally, the functionality could be discribe as,

- Click on a button "measure". Then the eight output voltages are captured into an array. This array will be converted to a corresponding curvature array by utilizing the offset and gage factor arrays and this convertion formula can be expressed as below:


curv1=(Vout-Vout_offset)*8/(5Mt)/GF+curv_offset

a new array saving eight curvature data should be obtained. (done, 12/04/03)

- A plot of radius of curvature vs. the sensors / position could be displayed directly in the program. 

- This array is sent to Matlab program to pattern the shape of the probe. And the pattern should be shown on the screen. The Matlab program is done, but we may need to figure out how to interface it with thelabVIEW program.

- We can set a real cochlear snapshot as the background, so when we repattern the shape of the probe, we can visually know where is the probe inside cochlea. (Matlab programming job?)

- We may need to restart a program especially for measurement. In this program, real-time monitoring is definitely a good idea. 

- Bias issue. We definitely want to input eight different biases for all the sensors instead of a global variable used for all the eight sensors. In this way, if there are relatively large processing variation across the shank, we can still compensate the circuit by the bias instead of letting the output to be saturated. 


(reference)
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Plot: Radius of curvature vs. Sensor position


MatLAB program: Recover the shape of the probe on screen





Radius of curvature array 





Special Shape of the Probe 


Output voltage array
































Measurement





Gauge Factor Array 





Curvature-1


Output voltage array 





Curvature-0


Output voltage array - offset
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