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Application of Total Least Square Method in the Estimation of Pigment Absorption
Coefficient Model of Phytoplankton

LI Zhi—feng, LI Tong—ji, ZHU Jian—hua
National Ocean Technology Center, Tianjin 300112, China

Abstract: The relationship between phytoplankton pigment absorption coefficient and the concentration of
chlorophyll a was studied by applying the regular least square (LS) method and total least square (TLS) method.
The LS and TLS models were established based on 243 sets of measured data obtained from 6 cruises during the
period from 2003 to 2012. The pigment absorption coefficient values of typical bands were estimated by using the
models, and the two models were verified. Two methods, mean absolute percentage error and root mean square
error, were used to evaluate the model effect. The results showed that both evaluation methods can well explain
that TLS fitting results are better than LS fitting results in the spectrum range of 400-700 nm. When parameter
error and measurement error are taken into account in a comprehensive way, the overall least square method is
more accurate and more consistent with the actual situation, with the accuracy of estimated results being better
than those obtained through conventional least square method.

Key words: pigment absorption coefficient; chlorophyll a concentration;least square method ;model ; evaluation
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