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Noise Renoval in Spectrum AboveW ater Surface
Using K ernel R egression Sm oothing

W eiYuchun W ang Guoxiang Cheng Chummei

(KeyLab of Vitual Geographic Environment M mistry of Education, Nanjing NomalU niversity, Nanjng 210046, China)

Abstract Spectiun above w ater surface with hich signal to mterference ratb (SIR) is the key to estinatew ater quality
paran eters by rem ote sensing To decrease nterference and ncrease SR of spectim is the mportant content of spec-
tum analysis In this paper wo spectrun above water surfacg which ch brophylta concentration is sane and suspen
ded substance concentration is different was taken as exan ples to analysis the de-nosing effect of the kemel regression
snoothing The paper uses theM onte-Carb smuhtonmethod to estin ate the average of SR by 500 rounds given four
interference distutbance typg i e Nomal dstrbute Rayleigh distribute Exponental d strbute and Poisson d strib-
ute and four nterference intensity The SR of kemel regressibn sm oothing were also can pared with hat of Savitzk y-G o-
lay smoot filter moving average bcal regression and robust bcal regresson The result shows that kemel regression
sn ooth ng not only ncreases the SR of spectum  but also has the highest SR than other fourmethods whether the nter
ference ntensity & higher or bwer SR is the highest when mterference is of the nomal distrbute Canpare w ih
SavitkAyGolay snooth filter the spectum by kemel regress bn sm ooth ng w asm ore smoother and keptm ore nfom ation
on spectum’ s peak and valley positbon The paper conclides thatkemel regress bn snoothing is a betterm ethod o de-
crease nterference nfluence n the spectum abovew ater surface
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1 5 SR

Tablel SIR change when window size is 5

kr sgohy moving bess rbess
N omal 22,7 32.2 25 8 29. 6 22.7 4.4
] Ray kigh 19.5 23. 1 211 22.4 19.5 3.4
Expon ential 15.9 16. 8 16 4 16. 7 15.9 52
Po sson 20. 8 26. 1 229 24.9 20. 8 4.0
N omal 28.7 34.2 31 8 35.5 28.17 10. 5
5 Ray kigh 25. 4 28. 1 27.0 28.3 25. 4 9.8
Expon ential 21. 9 22,5 223 22. 6 21.9 11.3
Po sson 27. 6 31.6 300 32. 4 27. 6 10. 3
N omal 34.7 34.9 378 41. 5 34.7 16. 3
3 Ray kigh 31. 4 32.0 330 34.3 31. 4 15. 6
Expon ential 27. 8 27. 8 28 3 28.5 27. 8 17.5
Po sson 33.9 34.2 365 39. 1 33.9 16. 3
N omal 38.2 35. 1 41 4 44. 8 38.2 19. 9
4 Ray kigh 35.0 33.5 36 6 37.9 35.0 19. 1
Expon ential 31. 4 30. 5 319 32.2 31. 4 20. 8
Po sson 37.5 34.7 40 2 42.7 37.5 19. 8
2 3 SRR
Table2 SIR change when window size is 3
kr sgohy moving bess rbess
Nomal 22.7 32.5 227 27. 4 22.7 22.7
Ray kigh 19. 4 23.0 19 4 21.7 19. 4 19. 4
Exponentil 15.9 16. 7 159 16. 5 15.9 15.9
Po sson 20. 7 25.7 20 7 23. 6 20. 7 20. 7
Nomal 38.2 42. 4 38 2 43. 0 38.2 38.2
4 Ray kigh 35.0 37.2 350 37.2 35.0 35.0
Exponentinl 31. 4 31.9 31 4 32.0 31. 4 31. 4
Po sson 37.5 41. 0 375 41. 4 37.5 37.5
, Sgolay loess  rbess . kr movng
5 , 3 moving sgolay
, Sgolay . kr 4 s ;
, 35. 1 42. 4
; 1 4 357911 kr sgolay
moving , 3
3 SR
Table3 Relationship between SIR and window size for nom al d strbution interference
3 5 7 9 11
kr 32. 6 322 20. 1 26. 0 23.5
1 22.7 sgolay 22.7 25 8 27.5 28.6 29.5
mov ing 27. 4 295 30. 9 31. 8 32. 4
kr 42. 4 351 29.9 26. 3 23. 6
4 38.2 sgolay 38.3 41 4 43.0 44.2 45.1
mov ing 43. 0 44 9 45. 1 43. 8 41. 7
( 1), , moving  sgolay ,
, movng sgohy kr . ( 4), , sgolay
, moving , kr . , kr> moving> sgolay, kr
, sgolay> moving> kr
1 4 ,



, 32.3  43.3 moving 27.3
42.9 , kr
2 1 kr  sgolay . , kr
, sgolay 11 , kr sgo lay

original

©  original add noise
s gmooth by kr
— — smooth by sgolay

Vi

05 1 1 1 ! 1 I 1 J
400 450 500 550 600 650 700 750 800

Wavelength/nm

2.6 o

2:5

24

2:3

665 670 675 680 685

B2 BFAELRTZREERSSWXERNER

Fig.2 Spectrum smoothed by kr and sgolay under the higher interference intensity
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Tabk 4 SR change before and after snooh in datt B

kr sgohy moving bess rbess
N om al 27.5 36. 2 275 32.2 27.5 27.5
| Ray kigh 24. 7 28. 6 247 27.3 24. 7 24. 7
Exponentil 21.3 22.3 213 22. 1 21.3 21.3
Po sson 25. 8 30. 9 258 28.9 25. 8 25. 8
N om al 43.0 48. 7 430 47.7 43.0 43.0
4 Ray kigh 40. 3 43.3 403 42. 8 40. 3 40. 3
Exponentil 36. 9 37.6 36 9 37.6 36.9 36.9
Po sson 42.3 46. 7 423 46. 0 42.3 42.3
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