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o o o
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1 10m 50mm
Tablel Test of 50mm step for water level (10m)
/m 10.000 10.050 10.100 10.150 10.200 10.250 10.300 10.350 10.400
1/m 10.000 10.051 10.102 10.151 10.202 10.250 10.301 10.351 10.402
2/m 9.999 10.049 10.101 10.150 10.201 10.251 10.299 10.351 10.401
3/m 10.001 10.051 10.099 10.149 10.199 10.249 10.302 10.349 10.399
4/m 10.000 10.052 10.101 10.151 10.202 10.250 10.301 10.349 10.398
5/m 10.002 10.050 10.098 10.151 10.201 10.251 10.299 10.351 10.401
/m 0.002 0.002 0.002 0.001 0.002 0.001 0.002 0.001 0.002
/m 0.0004 0.0006 0.0002 0.0004 0.0010 0.0002 0.0004 0.0002 0.0002
2 20m 50mm
Table2 Test of 5S0mm step for water level (20m)
/m 20.000 20.050 20.100 20.150 20.200 20.250 20.300 20.350 20.400
1/m 20.000 20.051 20.102 20.151 20.202 20.251 20.301 20.351 20.402
2/m 19.999 20.049 20.101 20.151 20.201 20.249 20.299 20.351 20.401
3/m 20.001 20.051 20.098 20.149 20.199 20.249 20.302 20.349 20.399
4/m 20.000 20.052 20.101 20.150 20.202 20.251 20.301 20.349 20.398
5/m 20.002 20.050 20.101 20.151 20.201 20.251 20.299 20.351 20.401
/m 0.002 0.002 0.002 0.001 0.002 0.001 0.002 0.001 0.002
/m 0.0004 0.0006 0.0006 0.0004 0.0010 0.0002 0.0004 0.0002 0.0002
3 30m 50mm
Table3 Test of 50mm step for water level (30m)
/m 30.000 30.050 30.100 30.150 30.200 30.250 30.300 30.350 30.400
1/m 30.000 30.051 30.102 30.151 30.202 30.251 30.301 30.351 30.401
2/m 29.999 30.049 30.101 30.150 30.201 30.251 30.301 30.351 30.399
3/m 30.001 30.051 30.099 30.149 30.199 30.249 30.299 30.349 30.401
4/m 30.000 30.052 30.101 30.151 30.202 30.251 30.301 30.349 30.398
5/m 30.002 30.050 30.098 30.151 30.201 30.251 30.299 30.351 30.402
/m 0.002 0.002 0.002 0.001 0.002 0.001 0.002 0.001 0.002

/m 0.0004 0.0006 0.0002 0.0004 0.0010 0.0006 0.0002 0.0002 0.0002




71

4 ( : 30m; : 1m/min)
Table 4 Test of accuracy degree (scale: 30m; water level variability: 1m/min)

/m 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000 9.000 10.000
1/m 0.998 1.998 3.001 3.998 5.001 5.998 6.999 8.001 9.002 10.001
2/m 1.001 1.997 3.001 3.999 5.002 5.999 7.001 8.001 9.001 10.001
3/m 1.001 2.001 2.999 4.001 4.999 5.998 7.002 7.999 8.999 9.999
4/m 0.999 2.002 3.001 4.002 4.998 6.001 6.998 7.999 8.998 10.001
5/m 0.998 1.999 2.998 3.998 5.001 6.002 6.998 8.001 9.002 10.001

/m 0.002 0.003 0.002 0.002 0.002 0.002 0.002 0.001 0.002 0.002

/m (0.0006) (0.0006) 0.0000 (0.0004) 0.0002 (0.0004) (0.0004) 0.0002 0.0004 0.0006

/m 11.000 12.000 13.000 14.000 15.000 16.000 17.000 18.000 19.000 20.000
1/m 10.998 11.998 13.001 13.998 15.001 15.998 16.999 18.001 19.002 20.001
2/m 11.001 11.997 13.001 13.999 15.002 15.999 17.001 18.001 19.001 20.001
3/m 11.001 12.001 12.999 14.001 14.999 15.998 17.002 17.999 18.999 19.999
4/m 10.999 12.002 13.001 14.002 14.998 16.001 16.998 17.999 18.998 20.001
5/m 10.998 12.001 12.998 13.998 15.001 16.002 16.998 18.001 19.002 20.001

/m 0.002 0.003 0.002 0.002 0.002 0.002 0.002 0.001 0.002 0.002

/m (0.0006) (0.0002) 0.0000 (0.0004) 0.0002 (0.0004) (0.0004) 0.0002 0.0004 0.0006

/m 21.000 22.000 23.000 24.000 25.000 26.000 27.000 28.000 29.000 30.000
1/m 20.998 21.998 23.001 23.998 25.001 25.998 26.999 28.001 29.002 30.001
2/m 21.001 21.997 23.001 23.999 25.002 25.999 27.001 28.001 29.001 30.001
3/m 21.001 22.001 22.998 24.001 24.999 25.998 27.002 27.999 28.999 29.999
4/m 20.999 22.002 23.001 24.002 24.998 26.001 26.998 27.999 28.998 30.001
5/m 20.998 21.999 22.998 23.998 25.001 26.002 26.998 28.001 29.002 30.001

/m 0.002 0.003 0.002 0.002 0.002 0.002 0.002 0.001 0.002 0.002

/m (0.0006) (0.0006) (0.0002) (0.0004) 0.0002 (0.0004) (0.0004) 0.0002 0.0004 0.0006
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Key Technology of Radar Water—level Gauge with Wide Range and High Precision

ZHOU Dongsheng'>, ZONG Jun'*, ZHANG Heng*

(1. Research Center for Water Resources and Hydrology Monitoring and Control Program, Ministry of W ater Resources, Nanjing 210012, China;

2. Nanjing A utomation Institute of Water Conservancy and Hydrology, Ministry of W ater Resources, Nanjing 210012, China;
3. Jiangsu NAIW CH Water Technology Co., Ltd, Nanjing 210012, China; 4. Nanjing Renou Technology Co., Ltd, Nanjing 210019, China)

Abstract: The resolution, precision and stability of the radar water—level gauge under the conditions of wide range and large variability were

analyzed in this paper. Based on the frequency modulated continuous wave (FMCW) principle, fast Fourier transform and Chip—Z algorithm, fast

automatic gain control method, dedicated DSP digital signal processing platform and FPGA large —scale programmable logic chip optimization

design were used to meet the wide range and high—precision water level measurement requirements, which has broad application prospects.
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