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Fig 1. View of multi-spectral remote imaging system.
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Fig 2. View of charge-coupled device, lens, step motor, and PLC.
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3. BRI
Fig 3. View of rotary disk and band-pass filters.
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Fig 4. View of hanged track, space and color calibrating frame driven motor.
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Fig 5. Absorption spectra of photosynthetic pigments.
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Fig 6. Control interface of multi-spectral remote imaging system.
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Table 1. Performance of different wavelength band using forward stepwise regression.

Wavelength band (nm) r r RMSEC
780 0.812 0.66 1.75
550 ~ 780 0.833 0.69 1.66
550 ~ 680 ~ 780 0.854 0.73 1.57
450 ~ 550 ~ 680 ~ 780 0.876 0.77 1.46
450 ~ 550 ~ 680 ~ 780 ~ 850 0.881 0.78 1.44
450 ~ 550 ~ 680 ~ 780 ~ 850 ~ 950 0.884 0.78 1.43

3% 2 R Tk R [E R G e PG ER (R 8

Table 1. Regression coefficients of different wavelength bands of CMR calibration

equations.
No. of Regression coefficients
Bands 0TS Auso Asso Asso Azso Asso Avso
1 32.28 19.58
2 41.37 -15.96 26
3 38.36 -26.14 11.31 32.76
4 41.72 -16.72 -18.32 18.16 33.29
5 39.93 -15.35 -21.98 19.02 23.33 14.65
6 41.9 -14.77 -23.31 19.08 28.25 14.61 -5.66
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Fig 7. Relationship between multi-spectral remote imaging system calculated CMR values
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Fig 8. Integration control interface of internet server and database.
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Development of a Multi-Spectral Remote Imaging System
to Measure Chlorophyll Content in Ipomoea Aquatica’

Wang-Sheng Li*
Summary

Chlorophyll content is an important indicator of plant nutrition, photosynthesis
capacity and growth conditions. Rapid and reliable crops nutrition diagnosis is the basis of
rationalization of fertilizer management, but also the implementation of one of the key
technologies of precision agriculture. The purpose of this study was to develop a
multi-spectral remote imaging system to measure chlorophyll content in [pomoea aquatica.
Multi-spectral images of Ipomoea aquatica were acquired, noncontactly and
nondestructively by using the CCD camera and filter replacement module, and then
uploaded image data to remote host server through the wireless network. By means of the
forward stepwise regression analysis, the calibration line of multi-spectral images was
established. The chlorophyll content of Ipomoea aquatic can be instantly measured as the
reference basis for fertilizer management. The experimental results showed that the
development of multi-spectral remote imaging system to measure chlorophyll content in

Ipomoea aquatica is feasible.

Key words: multi-spectral remote imaging system , chlorophyll content, Ipomoea

aquatica.

' Contribution No.451 from Taoyuan DARES, COA.
* Associate Researcher (Corresponding author, wslee@tydais.gov.tw) Taoyuan DARES, COA.
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