
Segmented Lease squares

Input : n 2-D points CX , , Yi) . - - (Xn , Yn )
. ,

C > o .

X, < Xz C . .
. . < Xn

Output : Given a line L defined by Y -_ axtb

the error of a set of points p w.r.tl is

err ( L
,
P) = E ( Yi - axi - BJ

iep

The goal is to partition {1,2 , n . - in } into segments ,
where each segment is a consecutive set of points

( Pi
,
Piti

.

.
- -

-

, Pj , , Pj )
and minimize penalty =①t②

② = -2mm . error ( L ,lPi " - PID
① (# of segments) x C auseg. L

② for each segment, the error value of the

optimal line for that segment .

Example : a
n=9 ( ex - l )

c=o

° A : have n segments
D D D

•
error is O for a single point .

°

ooo penalty =o .
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(ex. 2) C. = 109
. ( ⇒ Xi or Yi )

A : use one segment -

a=
n Tnixiyi - (Eixi ) (Ziyi) b. = Ziyi
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( ex .
3)

,

moderate value of C. = 0.01
a

penalty = 0.03

/for having 3 Segments oooo
°0#

>



A dynamic - programming solution

The last point pn must belong to some segment
( Pi ,

Piti
,

.
.

.

. Pn)
CH)

eij = minimum error for the segment Cpi . - - - Pj )
= min error ( L

,
Cpi , Piti , a . - Pj )) .

OpTic = the minimum penalty for the first K points .

n=9
Final answer = OPTN

.

k-OPTi.tt

If H) is true
,
°ooo0PTn= ei

, n
t OPT

.it .
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Remark
.

I . eij can be computed efficiently s

( closed - form formula)

2
.

we do know i ⇒ we enumerate fguess I .

For the subproblem on Cpi
, Pa ,

a - i

,
Pk)

OpTic = min ( ei.it Ct OPT ;- i) OPTO -_ O
.

Kick att)
te
we can turn this into an algorithm . :

for i= I to n
runtime

µOff )
For j= i to n

compute eij
End for

End for
+ OPT -103=0

For k= I to h .

Compute OPTEK] using Ctx)
.

OH) § (which requires a for loop)

11
End for

O(n3 )
Return OPTED


