Streaming max-min Filter

using no more than 3

comparisons per element
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Running max-min filter:
given an array al, ..., an, find the maximum
and the minimum over all windows of size w,

that is max /min ;<r; . ai for all j.
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Fig. 1.1: Example of a running max-miN filter.
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Running Max-Min Filter

TaBLE I: Worst-case number of comparisons and stream latency for competitive max-miN filter algo-
rithms. Stream latency and memory usage (buffer) are given in number of elements.

algorithm comparisons per ele- stream latency buffer
ment (worst case)
naive 2w —2 0 o(1)
van Herk [1992]. Gil 6—8/w W dw + O(1)
and Werman [1993]
Gil and Kimmel 3+ 2logw/w W 6w + O(1)
[2002] +0(1/w)
New algorithm 3 0 2w+ O(1)
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Running Max-Min Filter
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Running Max-Min Filter
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Fig. 4.3: Example of a monotonic wedge: data points run from left to right.
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Running Max-Min

Filter
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Running Max-Min Filter

Algorithm 1 Streaming algonithm to compute the max-mm filter using no more
than 3 comparisons per element.

1: INPUT: an array a indexed from 1 ton
2: INPUT: window width w > 2
3: U, L «— empty double-ended queues, we append to “back™
4: append 1 to U and L
5 for im{2,....nldo
6: ifi=w+1then
T OUTPUT: afrgnyy as maximum of range [i — w. 1)
8: OUTPUT: agongr, as minimum of range [{ — w, )
Q- if a; > a;_1 then

10: pop U from back

11: while a; = Ahacky do

12: pop U from back

13: else

14 pop L from back

15: while a; < ”hack%j do

16: pop L from bac

17:  appendito UV and L

18:  if i = w + front(L) then

19: pop U7 from front

20  else if i = w + front(L) then

2014/12/ 21- pop L from front




Running Max-Min Filter
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(a) Input data is a sine wave with a period of 10 000 data points.
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Appendix

S/ o iapuf: array a, infeger window width w
S/ ooutput: arrays maxval and minval
Jio o buffer: lists U and L
S/ reguires: S5TL for degque support
deque<int= U, L;
for{uint 1 = 1; 1 <« a.size (). ++1) |
if(i==w) |
maxval [1—w] a[U.size()=0 7 U.fromnt{) : 1-1];
minval[i-w] = a[L.size()>0 7 L_front() : 1-1];
VA end if
if(a[i1] = a[1-1]) |
L. push_back(i-1);
if(i == w+L. front()) L. pop_front():
while (U. size () =0) |
if(a[i]«=a[U.back()])| |
if (1 == w+U._ front()) U.pop_front () ;
break ;
YA end if
U. pop.back () ;
VS end while

I oelse |
U. push_back({1-1};
if (i == w+U. front()) U.pop_front();
while (L. size{)=0) |
if(af[i]==a[L.back()]) |
if(1 == w+L. front()) L.pop_front();
break ;
} /fend if
L. pop_back();
}//fend while
V// end if else
V/ end for
2014/12/2 maxval[a.size ()-w] a[U.size ()=0 7 U.front() : a.size()-1];
minval[a_size()-w] = a[L.size()>0 7 L. front() : a.size () -1];
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