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A Comparison Study on Total Least Squares and Least Squares
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Abstract
The Total Least Squares (TLS) method is introduced in comparison with the conventional Least Squares
(LS) method. The principles and mathematical models for both methods are summarized and the
comparison results from their applications to a simple geometric example, fitting a straight line to a set
of 2D points are presented. As conceptually reasoned, the results clearly indicate that LS is more
susceptible of producing wrong parameters with worse precision rather than TLS. For many applications
in surveying, can adjustment computation and parameter estimation based on TLS provide better results.
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y= Al +e (2)

e ~ (0,03l)) (3
o] o] sl A% 23 AF(ele)o] Hart Hojof Ik AL Fal Tatul, o o mAL
o EAd & e F#HAE Fotd A4 )% A% Zrh
E=(ATA) 1. ATy (4)
~ _ASNT, Af
2.2 EEE|AMHFY (TLS)
TLS RS A(DolA BFX 9 23 e)ot AAAE LAHE)E 2t obg G FAe.
2A(DF AL ko] tg FAHA EAHS Ve
y=(A—E) +e (6)
e ~ (0,02l) (7
es = vec(E) ~ (0,03L,,) (8)

of B s HEOF oA AF(eTe+efeyo] Ha Holok Grhe 2AS
A Fo] B FHAE WRH U FA AVLG 2, 7129 LS $ES g5 Hzel F3A
g ALY F AOF g3 olne FYA2vY B FHAE Adde HPe T
7 wlel g W7kx) B Ao $@schSchatfrin 5, 2003).

Fl+1) TA\-1 . T, >G) . Ly—Aé(i))T' (Z/—Aé(i))
& = (A"A) liA y+ & LT (é(”)T- E(i) (9)
EFH BAAE A3 =4 HF: FHAZ Z2AHY 0 H10F# 2o

(1+£%) - (n=m)
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Sikoas s
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E 3. 34 ZAe A%
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