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Abstract

By analyzing the problems of subpixel mapping algorithm based on template matching, a linear
feature sub-pixel mapping algorithm based on improved template matching is proposed. Based on
the correlation coefficient selection template, two new template selection methods are proposed:
1) Further determining the template by fitting a line with linear feature mixed pixels eight neigh-
borhood, to some extent, reduces the scope of template selection; 2) In order to avoid the uncer-
tainty of template selection, the best template is obtained through line fitting on the mixed pixels
eight neighborhoods and the template and calculating the linear correlation. Furthermore, com-
bined with pixel gravity, the sub-pixel mapping problem of linear feature pixel containing three or
more ground objects is solved. The experiment results show that the proposed method can im-
prove the sub-pixel mapping accuracy.
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Figure 1. Four different types of mixed pixels. (a) Sub-pixel target; (b) Dense mixed pixels; (c) Boundary mixed pixel;
(d) Linear target
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Figure 2. 3 x 3 template
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Figure 3. Schematic diagram of line fitting. (a) Eight neighborhood abundance map of mixed pixels of class c; (b) Linear fit-
ting after binarization
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Figure 4. 4 results of line fitting
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Figure 5. Result of line fitting
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Figure 6. Schematic diagram of the subpixels mapping process of linear feature mixed pixels
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Table 1. Description of the subpixel mapping algorithm of linear feature mixed pixels
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Figure 7. Synthetic dataset. (a) 7 kinds of ground spectrum; (b) Ground truth; (c) 90 x 60 synthetic map; (d) 54 x 36 synthetic map
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Figure 8. Real hyperspectral dataset. (a) Grayscale map of the 37th band; (b) Ground truth
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Figure 9. Experimental data. (a) Schematic diagram of subgraph capture; (b) Scaled subgraph; (c) Line feature detection result
of graph (a); (d) Detection result of graph (b)
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Flgure 10. Result of line feature mixed pixels mapping
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Figure 11. Result of line detection (a) and result of line future mixed pixels mapping (b) - (e)
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Table 2. Comparison of mixed pixels mapping results of each line feature algorithm (without optimization)
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Figure 12. Result of subplxel mapping of Figure 9(b)
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Figure 13. Subpixel mapping result of reconstruction scale of 3
E 13. EERE AN IMTGRTEMER

B 14 45 T AT 7(0) AR e e r 45 SR o Bl T S N R 8 A1 G R A B e S
Z, HIE 14 28R S HERBRIG ™ E, & 14 DS SR MR VA L L, AT E
INAERA A S0AIE S IR O, X IR B, kappa RELKIEAT I HEAT S it

FARES T EEREN 3 5B, F LI EE RARIEE . kappa LA IR LLAES, N T kG
917 B B2 B OB X 45 R MR, 3 4 S50 vh 45 RV B OB AT A A F T RIRE IR 4 R B R 7
ANECH 30). B Pt T AL G AR G2 L F) SPMa-LO JCIRFEH # RN 3 18642 5 I e A R # AN 10 25 18
b 18] 53 AT 1R AR G 58 A HF R 26 i o R T REAR 0 J LA SR EAT LU, MSPMA-SC-LFC iR TE
HEN 3842 5 AL AR AR A ER,  UE A BT RSSO R T VAR A, B TR G
B SO L e 1) 2% A DA R B AR s 438 ) R A 1%, P LG B[R]V FE A XN 8851 o 5 7 MSPM A-SC-PLF .
MSPM\_A-SC-LFC il MSPM| A-SC 75 T A5 F& AR I8A% 70 51 J11 SPMA-SC I TENLKE B, 31X 1t B BT H 1)
BB RS A ARG 0 51 )1 e A A0 i AR T 8 RS B
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(d) MSPMLA-SC (e) SPMLA-SC

(f) SPMLA-LO
Figure 14. Subpixel mapping result with reconstruction scale of 5
14. BEERER S MR TEMNER
Table 4. Experiment result with reconstruction scale of 3
F 4 BEERER3NHIEER
S MSPM4-SC-PLF MSPM4-SC-LFC ~ MSPMa-SC SPM_A-SC BEALE fL SPMa-LO
Recognition 98.19 98.35 98.09 97.28 92.02 97.03
Kappa 95.38 95.53 95.16 92.71 80.41 92.63
Time(s) 173.75 267.68 146.51 141 - 133
Table 5. Experiment result with reconstruction scale of 5
F5 EEREHNSMNHIKELSER
R MSPMA-SC-PLF MSPM4-SC-LFC ~ MSPMa-SC SPM_A-SC BEMLE AL SPMa-LO
Recognition 91.31 91.36 91.25 9.78 87.54 90.33
Kappa 77.96 78.16 77.91 76.67 68.48 75.54
Time(s) 128.64 151.60 93 92 - 93

i AR SRR FATRT LAAS H DU DY i 68 1) BT s 18120 A (AR e g AL SE IR T 1 4 i AR
TCREAL LV 2) FETRIBGE SR AR T AL kb, BB LA AR T e LTV E AL ORI T
SPM_a-SC» H. MSPMA-SC-LFC [ 3E A28 R fie et 1t B i B2 S F) EACHEASE BRGE 356 (14 SRV RE S AT 288 e I A5
TOEAKESE; 3) WA 1 53 2 XL BATATCUA L, B B R R, 2ok, SEORME

BEAR

5.3.2. BB
X & 5(a)BEAT 3 x 3 WU G I VAG T 5 A 45 B & 15 Fiaw.
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(d) MSPMLA-SC (e) SPMLA-SC (f) SPMLA-LO

Figure 15. Result of subpixel mapping
15. R EMEER

6 g T NMI e B SEER S5 Ao 1] 15 FIEE 6 3R] R T A A 18] 43 A i) e AT A A
GRREAR TCE AL 15(REBEE @ 72 6 o SPMLA-SC IR B T AR T e A 5%, (H B B
T I TC I3 5 MR P i DEASEA LS B R B FEAR T 51 775 BT AR B SRR T A SCER L = 5 ms
WG KA MSPMLA-SC-LFC 583k, EWZAR AR £ 10 75 sURES A e m AR T R A, oAy
Ja SR IR AT AR TCE R fit T 2B k4

Table 6. Experiment result with reconstruction scale of 3
F* 6. RERN3IMAKHER

ZH MSPMA-SC-PLF  MSPM_A-SC-LFC MSPMA-SC SPM_A-SC BEATL 2 A SPM_A-LO
Recognition 98.65 98.69 98.52 98.01 94.28 97.84
Time(s) 47.67 65 42.19 40.63 - 40.37
6. &it

AR G B AN LRI A B R T R E A 0. el TR UL e 00 i AR e 2 W) 7 R
AT R, DUR AR % 2 80 (SC) XN AT 2k 5 97 AN RE CRAEFT I AR e L, BIAFFE i AR
AFAE 22 A BT DL o AR SCRE RS SE BRI £ 342 Y P AP AR ARG 357 565 70309 SC-PLF A1 SC-LFC. LK,
NEE— BB AR T A S AR e A, AR AR UL RS 45 &80 51 J1i0753%, RIS e B BT th i1
TR VT 1) & 2 RS AL IR 518 0 58 177 12 AN RE PRAIE ZRARFAIE P 88 P ) HL AR AR & 5 o0 9 HoR 1
AN IES R I EPS E

E&WE

H K H 28R 42 (N0.61671408, N0.61571170); HH #EL & 142 (N0.6141A02022350); iV E K4A
YET5 H (No. KM20180179).
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