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maintenance time and expense.  For example, additional inspections may be performed on the 

seals for the openings and the integrity of the wires.  Also, wires and seals may be replaced at 

times during the life of the aircraft.  Consequently, the time and cost of maintenance may be 

increased due to use of the wires.  

SUMMARY 

In a particular embodiment, a sensor device includes a capacitive probe including a first 

conductor and a second conductor. The capacitive probe is configured to determine a 

measurement based on capacitance between the first conductor and the second conductor. 

The sensor device also includes a radio to generate a signal based on the measurement 

associated with the capacitive probe and to provide the signal to the first conductor for 

transmission using the capacitor probe as a transmission antenna.  

In another particular embodiment, a method includes generating sensor data using a 

capacitive probe including a first conductor and a second conductor. The sensor data includes 

a measurement based on capacitance between the first conductor and the second conductor. 

The method also includes transmitting a signal based on the sensor data using the capacitive 

probe as a transmission antenna. 

In another particular embodiment, a vehicle includes a fuel tank and a sensor unit located in 

the fuel tank.  The sensor unit includes a capacitive probe including a first conductor and a 

second conductor. The capacitive probe is configured to determine a measurement based on 

capacitance between the first conductor and the second conductor. The sensor unit further 

includes a radio to generate a signal based on the measurement associated with the capacitive 

probe and to provide the signal to the first conductor for transmission using the capacitive 

probe as a transmission antenna. 

In one illustrative embodiment, an apparatus includes a sensor collector configured to send a 

number of wireless power signals to a group of sensor units.  The sensor controller is further 

configured to send a number of wireless data collection signals to the group of sensor units 

after the number of wireless power signals have been sent to the group of sensor units.  The 

sensor collector is still further configured to receive sensor data in a number of wireless 

response signals from the group of sensor units.  

 

In another illustrative embodiment, an aircraft fuel sensor system includes a group of sensor 

units, a wireless system, and a sensor controller.  The group of sensor units is 
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WHAT IS CLAIMED IS: 

 

1. A sensor device comprising: 

a capacitive probe including a first conductor and a second conductor, the capacitive 

probe configured to determine a measurement based on capacitance between 

the first conductor and the second conductor; and 

a radio to generate a signal based on the measurement associated with the capacitive 

probe and to provide the signal to the first conductor for transmission using the 

capacitive probe as a transmission antenna. 

 

2.  The sensor device of claim 1, wherein the first conductor is coaxial with the 

second conductor. 

 

3. The sensor device of any of claims 1-2, further comprising one or more stubs 

extending at least part way between the first conductor and the second conductor for slot 

radiation level control. 

 

4. The sensor device of claim 3, wherein the first conductor is electrically isolated 

from the second conductor at a first frequency and wherein the first conductor is electrically 

coupled to the second conductor at a second frequency, wherein the first frequency is lower 

than the second frequency. 

 

5. The sensor device of any of claims 1-3, wherein the first conductor, the second 

conductor, or both, define one or more slots. 

 

6. The sensor device of any of claims 1-3 or 5, further comprising a matching 

network and a feed coupling the radio to the capacitive probe. 

 

7. The sensor device of any of claims 1-3 or 5-6, further comprising an energy 

harvesting device configured to derive energy from received wireless signals. 

 

8. The sensor device of claim 7, wherein the energy harvesting device is 

configured to generate energy from at least one of a temperature gradient, vibrations, or 

movement. 
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9. The sensor device of any of claims 1-3 or 5-7, further comprising a controller 

configured to generate the measurement using the capacitive probe, to save a value 

corresponding to the measurement as sensor data, and to cause the sensor data to be 

transmitted via the signal.  

 

10. The sensor device of any of claims 1-3, 5-7, or 9 further comprising a barrier 

structure configured to enclose the radio.  

 

11. The sensor device of any of claims 1-3, 5-7, or 9-10 further comprising a 

second sensor.  

 

12. The sensor device of claim 11, wherein the second sensor is a temperature 

probe.  

 

13. A method comprising: 

generating sensor data using a capacitive probe including a first conductor and a 

second conductor, wherein the sensor data includes a measurement based on 

capacitance between the first conductor and the second conductor; and 

transmitting a signal based on the sensor data using the capacitive probe as a 

transmission antenna. 

 

14. The method claim 13, wherein the signal is transmitted at a first frequency and 

the sensor data is generated based on an electrical reading at a second frequency, wherein the 

second frequency is less than the first frequency. 

 

15. The method claim 14, wherein the first conductor is coaxial with the second 

conductor and one or more stubs extend at least part way between the first conductor and the 

second conductor, and wherein the first conductor is electrically isolated from the second 

conductor at the first frequency and wherein the first conductor is electrically coupled to the 

second conductor via the one or more stubs at the second frequency. 

 

16. The method of any of claims 13-14, further comprising generating, at a sensing 

device including the capacitive probe, energy based on a temperature gradient, vibrations, 

movement, or combination thereof, to power the sensing device. 



  

 

- 48 - 

 

 

17. The method of claim 16, further comprising, concurrently with generating the 

sensor data, generating second sensor data using a second sensor. 

 

18. A vehicle comprising:  

a fuel tank; 

a sensor unit located in the fuel tank, the sensor unit comprising: 

a capacitive probe including a first conductor and a second conductor, the 

capacitive probe configured to determine a measurement based on 

capacitance between the first conductor and the second conductor; and 

a radio to generate a signal based on the measurement associated with the 

capacitive probe and to provide the signal to the first conductor for 

transmission using the capacitive probe as a transmission antenna. 

 

19. The vehicle of claim 18, further comprising a sensor controller configured to: 

cause a wireless data collection signal to be transmitted to the sensor unit; and  

receive the signal generated by the radio after the wireless data collection signal is 

transmitted. 

 

20. The vehicle of claim 19, wherein the sensor controller is further configured to 

cause a wireless power signal to be transmitted to the sensor unit, wherein the sensor unit 

derives power to generate the signal from the wireless power signal. 
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