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Claims 

1. An apparatus for measuring an object embedded in a structure, the apparatus

comprising:

a plurality of antennas for arranging linearly on the structure;  5 

a measurement instrument configured for:  

transmitting, from each antenna sequentially by the linear 

arrangement of the antennas, radio signals into the structure; and  

measuring, from all the antennas, the radio signals transmitted 

from each respective antenna and reflected from the embedded object; 10 

and  

a control system configured for:  

controlling the measurement instrument to configure the 

antennas to transmit and receive the radio signals for said measurement; 

reconstructing an image of the embedded object based on the 15 

measured radio signals from all the antennas; and  

measuring a size of the embedded object using a peak intensity 

line in the reconstructed image and a cover depth of the embedded 

object in the structure.  

20 

2. The apparatus according to claim 1, wherein the control system is configured

for identifying a peak intensity point in the reconstructed image.

3. The apparatus according to claim 2, wherein the peak intensity line passes

through the peak intensity point.  25 

4. The apparatus according to claim 3, wherein the peak intensity line spans

between two -3 dB points in the reconstructed image relative to the peak intensity point.

5. The apparatus according to any one of claims 1 to 4, wherein the control system 30 

is configured for calculating a segment diameter from a circular segment bounded by 

the peak intensity line and the cover depth, the segment diameter being the measured 

size of the embedded object. 
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6. The apparatus according to any one of claims 1 to 5, wherein the radio signals

are radio pulse signals having a frequency range of about 1.3 Ghz to 9 GHz.

7. The apparatus according to any one of claims 1 to 6, wherein the embedded 5 

object is a reinforcing bar and the structure is a concrete structure.  

8. A method for measuring an object embedded in a structure, the method

comprising:

arranging a plurality of antennas linearly on the structure;  10 

configuring the antennas to transmit and receive radio signals for 

measurement;  

transmitting, from each antenna sequentially by the linear arrangement 

of the antennas, the radio signals into the structure;  

measuring, from all the antennas, the radio signals transmitted from 15 

each respective antenna and reflected from the embedded object;  

reconstructing an image of the embedded object based on the measured 

radio signals from all the antennas; and  

measuring a size of the embedded object using a peak intensity line in 

the reconstructed image and a cover depth of the embedded object in the 20 

structure.  

9. The method according to claim 8, comprising identifying a peak intensity point

in the reconstructed image.

25 

10. The method according to claim 9, wherein the peak intensity line passes

through the peak intensity point.

11. The method according to claim 10, wherein the peak intensity line spans

between two -3 dB points in the reconstructed image relative to the peak intensity point. 30 

12. The method according to any one of claims 8 to 11, comprising calculating a

segment diameter from a circular segment bounded by the peak intensity line and the
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cover depth, wherein the segment diameter is the measured size of the embedded 

object. 

13. The method according to any one of claims 8 to 12, wherein the radio signals

are radio pulse signals having a frequency range of about 1.3 Ghz to 9 GHz.  5 

14. The method according to any one of claims 8 to 13, wherein the embedded

object is a reinforcing bar and the structure is a concrete structure.
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