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Abstract: Objective As a research branch in the field of image fusion, objective assessment metrics can overcome these
shortcomings of subjective evaluation methods that are easily affected by human psychological interference, surrounding
environment, and visual characteristics. It can be utilized to evaluate algorithms and design parameters. Our algorithms
advantages proposed can be demonstrated via objective assessment metrics. However, there is still a lack of benchmarks

and metrics in various application fields like visible and infrared image fusion. A couple of objective assessment metrics can
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be selected based on prior experience. To facilitate the comparative analysis for different fusion algorithms, our research is
focused on a general option method for objective assessment metrics and a set of recommended metrics for the fusion of visi-
ble and infrared images. Method A new selecting method for objective assessment metrics is built. Our method consists of
three parts: 1) correlation analysis, 2) consistency analysis and 3) discrete analysis. The Kendall correlation coefficient is
utilized to perform correlation analysis for all objective assessment metrics. All the objective assessment metrics are clus-
tered according to the value of the correlation coefficient: if the Kendall value of two metrics is higher than the threshold,
the two metrics will be put into the same group. The Borda voting method is used in the consistency analysis. There is a
ranking for all algorithms in terms of each metric value. An overall ranking is also generated by Borda voting method based
on each single ranking of different metrics. The correlation coefficient is used to analyze the consistency between each single
ranking and the overall ranking. The objective assessment metric has higher consistency if its correlation coefficient value is
higher. Such experiments showed that the metric value will be fluctuated if the fusion quality is changed. A good metric
should reflect the fusion quality of different algorithms clearly, so the metric value will cause a large fluctuation in terms of
different fusion quality. The different fusion quality we illustrated is originated from multiple algorithms. The coefficient of
variation is used to interpret the fluctuation because different objective assessment metrics maich different measurement
scales. The coefficient of variation reflects overall fluctuations under the influence of the measurement scale. Therefore, the
final selected objective assessment metrics set has the following three characteristics: 1) high consistency, 2) high coeffi-
cient of variation and 3) non-same group. Result The experiments are conducted on the visible and infrared fusion bench-
mark (VIFB) dataset. The experiments are segmented into two groups in terms of the visible images in the dataset in related
to grayscale images and RGB color images. The recommended objective assessment metric set is under the fusion of visible
and infrared image, color visible and infrared image fusion: {standard deviation (SD), Q*""} or {SD, Q! ; gray visi-
ble and infrared image fusion: {SD, Q"*"} or { Q.| . Under the fusion of color visible and infrared image, both of Q**"
and Q. had good consistency and coefficient of variation within the same group. It did not make much difference to choose
each of them. Combining the results of the two sets of experiments, {SD, Q"*"} is applied to visible and infrared image
fusion. SD is focused on evaluating the contrast information of the fused image, which can intuitively reflect the quality of
the fusion of visible and infrared images. Q""" is focused on evaluating the edge details. The comparative analysis shows
that the algorithms filtered by two objective assessment metrics are similar to the individual subjective evaluation results.
The objective assessment metric set selected by our method can be used as a basis for evaluating the performances of visible
and infrared fusion algorithms. Compared to the existing methods, this method covers more fusion algorithms and objective
assessment metrics without subjective evaluation results. Conclusion A general selecting method for objective assessment
metrics is proposed. The method is not only matched for the fusion of visible and infrared images, but also applies to image
fusion in other scenes. Our quick-response method can screen out the most representative objective assessment metric in a
scene. Based on the benchmark of visible and infrared image fusion, the recommended representative objective assessment
metrics of visible and infrared image fusion are SD and Q***.

Key words: image fusion; objective assessment metrics; correlation analysis; consistency analysis; coefficient of variation
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EH M Z R E M ( multi-scale transform  and
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i ( nonsubsampled contourlet transform and sparse
representation, NSCT _SR) |t 3R 4 75 #i B ( ratio
pyramid and sparse representation, RP_SR) flL4 i 3%
LKA S/ — 7€ ( visual saliency map and weigh-
ted least square, VSMWLS) , LA N Bf BE 54 8% Rl & (gra-
dient transfer fusion, GTF) £LAMNERE R B 548 1E
R (infrared feature extraction and visual informa-
tion preservation , IFEVIP) 55 /71
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Table 1 Average of 13 metrics about 13 sets of color image and infrared image fused by different algorithms in VIFB dataset
Bk AG CE EI EN MI  PSNR/dB Q""" Qg Qcy RMSE  SF SSIM SD
ADF 5.073 1.534 51.884 6.904 2.072 57.143 0.474 0.469 901.377 0.132 15.382 1.325 38.459
CBF 8.138 1.002 85.379 7.385 1.989 56.374 0.529 0.493 2 123.500 0.158 22.129 1.069 50.694
CNN 6.526 0.986 68.178 7.338 2.474 56.593 0.612 0.563 711.692 0.150 20.311 1.324 63.689
DLF 4.320 1.413 43.975 6.836 2.194 57.191 0.419 0.457 858.831 0.131 13.502 1.396 37.937
FPDE 5.114 1.368 52.254 6.884 2.065 57.130 0.439 0.463 896.877 0.132 14.811 1.303 38.258
GFCE 7.721 1.589 80.613 7.219 1.887 55.482 0.467 0.504 1083.892 0.191 22.602 1.165 53.852
GFF 5.784 1.189 60.427 7.177 2.445 56.861 0.554 0.555 1230.438 0.140 17.938 1.334 52.278
GTF 4.807 1.086 49.242 6.864 2.347 56.640 0.420 0.445 2245.385 0.148 15.706 1.301 45.574
HMSD_GF 7.113  1.255 74.599 7.282 2.219 56.668 0.573 0.554 740.585 0.147 21.687 1.332 59.448
Hybrid_MSD  7.005 1.324 73.092 7.308 2.313 56.889 0.585 0.567 699.992 0.140 21.590 1.344 56.155
[FEVIP 5.929 1.125 62.002 7.098 2.524 55.943 0.517 0.473 672.331 0.174 17.753 1.326 52.105
LatLRR 10.005 1.560 104.586 6.880 1.826 55.134 0.413 0.485 858.377 0.207 31.580 1.138 63.297
MGFF 6.673 1.351 69.808 7.279 1.948 56.927 0.534 0.526 884.423 0.138 19.759 1.338 49.893
MST_SR 6.593 0.8069 68.974 7.355 2.501 56.625 0.616 0.589 691.208 0.148 20.308 1.324 60.068
MSVD 4.054 1.434 41.667 6.819 2.124 57.163 0.339 0.447 889.554 0.131 13.716 1.349 37.640
NSCT_SR 7.401 0.832 78.088 7.457 2.573 56.154 0.590 0.556 2021.423 0.166 21.009 1.179 55.095
ResNet 4.130 1.345 42.302 6.836 2.121 57.189 0.387 0.456 852.746 0.131 12.627 1.394 38.100
RP_SR 7.344 0.944 75.508 7.370 2.044 56.389 0.492 0.561 1234.500 0.156 23.772 1.238 57.648
TIF 6.210 1.460 65.216 7.223 1.935 56.963 0.537 0.526 857.208 0.137 18.916 1.329 47.239
VSMWLS 6.334 1.550 65.073 7.127 2.167 56.967 0.511 0.500 1 040.638 0.137 19.104 1.355 48.190
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Table 2 Average of 13 metrics about 8 sets of gray image and infrared image fused by different algorithms in VIFB
RS AG CE EI EN MI PSNR/dB Q*** Qs Qv RMSE Sk SSIM SD
ADF 3.784 1.349 37.826 6.601 1.675 60.456 0.594 0.481 577.038 0.060 12.102 1.523 29.865
CBF 5.556 0.982 57.058 7.225 2.440 59.579 0.658 0.579 684.063 0.074 17.538 1.337 45.050
CNN 4.640 1.101 47.343 7.291 2.944 60.108 0.732 0.716 188.988 0.065 16.379 1.500 54.204
DLF 3.020 1.413 29.785 6.542 1.763 60.480 0.459 0.426 598.900 0.059 10.848 1.568 29.486
FPDE 3.602 1.363 35.894 6.576 1.693 60.468 0.556 0.455 590.363 0.060 11.286 1.524 29.524
GFCE 7.135 2.486 72.351 7.342 1.772 56.682 0.476 0.584 598.425 0.143 22.236 1.084 47.842
GFF 4.580 1.190 46.702 7.263 2.952 60.114 0.738 0.723 314.800 0.065 16.188 1.502 46.455
GTF 3.483 1.609 34.599 5.929 1.412 59.844 0.469 0.364 1964.463 0.069 13.177 1.484 18.160
HMSD_GF 4.838 1.018 49.491 7.261 2.882 60.008 0.706 0.684 195.563 0.066 17.006 1.496 54.642
Hybrid_MSD  4.697 1.148 47.891 7.299 3.117 60.261 0.719 0.714 203.550 0.062 16.522 1.505 52.918
IFEVIP 3.450 1.687 35.175 6.673 1.799 59.173 0.436 0.445 413.600 0.080 12.746 1.497 42.619
LatLRR 7.267 1.887 73.682 6.955 1.372 57.879 0.478 0.516 435.513 0.107 26.216 1.260 47.118
MGFF 4.484 1.204 45.656 6.847 1.476 60.300 0.636 0.569 339.663 0.062 14.922 1.516 35.185
MST_SR 4.647 1.100 47.466 7.314 3.310 60.105 0.734 0.735 248.838 0.065 16.368 1.497 52.837
MSVD 2.717 1.508 27.323 6.519 1.679 60.450 0.320 0.393 678.113 0.060 10.590 1.549 29.061
NSCT_SR 5.016 1.012 51.491 7.297 3.663 59.516 0.736 0.715 514.450 0.075 16.756 1.435 48.216
ResNet 2.933 1.396 29.055 6.570 1.773 60.475 0.440 0.426 516.963 0.059 10.289 1.568 29.805
RP_SR 4.771 1.074 48.501 7.325 2.810 60.033 0.686 0.679 327.150 0.066 16.944 1.486 52.817
TIF 4.498 1.227 45.850 6.835 1.494 60.276 0.660 0.575 216.175 0.062 15.826 1.511 35.175
VSMWLS 4.439 1.179 44.543 6.866 1.820 60.187 0.623 0.490 290.063 0.064 15.319 1.518 43.104
2.1 XML Kendall #5¢ R B HBUEIER N [ - 1,1] 0 4

ARG 53 B 2 308 5 11548 2 8 ] P R G ZR 4L
S BT RHEBRIA] A TR IR 28 | Rl 2 WLPPA 48 s i
TR T AN SRR I AT RIS . W I
AR AT 7 7045 Pearson , Spearman F1 Kendall
&5, Horpr, Pearson ¥4 F Ty i 9 722 £ [R] (%) 2 PR A G
PEANGE T Al DA 383 AR IR A TE 285 43 A 18 45 1O (5
INFI A 2014) o A SO R RV B ) 2 A PE 4R
FRIFI AR S , 24 Kendall J7ikiff A1 40 #7

A X, MY, %%/Tﬁ/\b’f@mﬁf X HY S 0 4

HO<i<N) ,XHENHEELKE, Kendal i15&
XK
C-D
T =2 Xm (20)

X, C HESH—HMITRNE (X, > X, Y, >
Y) 8 (X, < X,,Y, <Y) ,DRESGHIE-KHT
EABAD (X, > XY, <Y) 8U(X, <X, Y, >Y),

Jj?°

= 1 BRI X 5 Y B —SSHM e Y r =
-1 0B, B0 X 5 Y HA 58 A M R S A ek 5 2
T =0, FR X5 Y HEM,

XFE 1 R 2 v 13 T bR Z 8] 4 B HEAT Ken-
dall #HICREA M, 5 R N3k 3 Fk 4 iR, M5
¥ Kendall #H 3¢k ‘T‘ > 0.7 , WPEEFE s A0 K 7] —
4 IEF P LUHIKR R,

FAL(RGB 41) 7T W65 21 A1 G il A $5 s 2B
RO AR ME 1 i, Hitp AG 5 ELLSF 9 Ken-
dall 2053910 0. 99 F1 0. 84, FEARM T T Sz Il 413 45§
B JK B 75 4k ; PSNR 5 RMSE & J¥ 4 ¢, H h
RMSE & i [ 4%, PSNR Z1E[04845; 0" 5 EN,
Qs BIZRET R 0.70 F10. 74, iZH A8 PRI E LB
BRI EN S p A5 B0, i Q" 1 Qg F%
B3I 25 RN LU BE AR O B R
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Table 3 Kendall correlation coefficient between color (RGB) visible image and infrared image fusion assessment metrics

AG CE EI EN MI  PSNR/dB Q**" Qs Qcy RMSE SF SSIM SD
AG 1.00 -0.15 0.99 0.63 -0.16 -0.63 0.34 0.41 0.09 0. 63 0.84 -0.45 0.56
CE -0.15 1.00 -0.16 -0.44 -0.53 0.33 -0.39 -0.29 0.06 -0.33 -0.12 0.23 -0.27
El 0.99 -0.16 1.00 0.64 -0.17 -0.64 0.35 0.42 0.08 0. 64 0.83 -0.46 0.55
EN 0.63 -0.44 0.64 1. 00 0.16 -0.46 0.70 0. 69 0. 04 0.46 0.58 -0.28 0.55
MI -0.16 -0.53 -0.17 0.16 1.00  -0.06 0.32 0.16 -0.20 0.06 -0.15 0.14 0. 09
PSNR/dB -0.63 0.33 -0.64 -0.46 -0.06 1.00 -0.24 -0.27 -0.06 -1.00 -0.64 0.65 -0.59
v 0.34 -0.39 0.35 0.70 0.32 -0.24 1.00 0.74 -0.15 0.24 0.28 -0.04 0.53
Qs 0.41 -0.29 0.42 0. 69 0.16 -0.27 0.74 1.00  -0.16 0.27 0.44 -0.07 0.62
Qe 0. 09 0. 06 0. 08 0.04 -0.20 -0.06 -0.15 -0.16 1.00 0. 06 0.11 -0.26 -0.12
RMSE 0.63 -0.33 0.64 0. 46 0.06 -1.00 0.24 0.27 0. 06 1. 00 0.64 -0.65 0.59
Sk 0.84 -0.12 0.83 0.58 -0.15 -0.64 0.28 0. 44 0.11 0. 64 1.00 -0.44 0.67
SSIM -0.45 0.23 -0.46 -0.28 0.14 0. 65 -0.04 -0.07 -0.26 -0.65 -0.44 1.00 -0.33
SD 0.56 -0.27 0.55 0.55 0.09 -0.59 0.53 0.62 -0.12 0.5 0.67 -0.33 1.00

M A 7R Kendall {8 T B {H 14845

R4 RETRXBGSOSNEGRHAITNIEIRZ EH Kendall 18X F
Table 4 Kendall correlation coefficient between gray visible image and infrared image fusion assessment metrics
AG CE EI EN MI PSNR/dB Q**" Qs Qcy RMSE SF SSIM SD
AG .00 -0.48 0.99 0.63 0.22 -0.60 0.47 0.54 -0.24 0.57 0.91 -0.72 0.55
CE -0.48 1.00 -0.47 -0.45 -0.46 0.19 -0.59 -0.48 0.38 -0.16 -0.41 0.24 -0.45
EI 0.99 -0.47 1.00 0.64 0.23 -0.61 0.46 0.55 -0.25 0.58 0.8 -0.71 0.56
EN 0.63 -0.45 0.64 .00 0.48 -0.42 0.53 0.72 -0.40 0.39 0.62 -0.45 0.75
MI 0.22 -0.46 0.23 0.48 .00 -0.07 0.52 0.58 -0.35 0.06 0.19 -0.06 0.51
PSNR/dB -0.60 0.19 -0.61 -0.42 -0.07 1.00 -0.16 -0.26 0.03 -0.97 -0.63 0.8 -0.38
v 0.47 -0.59 0.46 0.53 0.52 -0.16 1.00 0.79 -0.47 0.17 0.38 -0.25 0.51
Qs 0.54 -0.48 0.55 0.72 0.58 -0.26 0.79 .00 -0.52 0.25 0.44 -0.34 0.72
Qv -0.24 0.33 -0.25 -0.40 -0.35 0.03 -0.47 -0.52 1.00 -0.02 -0.27 0.02 -0.57
RMSE 0.57 -0.16 0.58 0.39 0.06 -0.97 0.17 0.25 -0.02 1.00 0.62 -0.83 0.37
SF 0.91 -0.41 0.8 0.62 0.19 -0.63 0.38 0.44 -0.27 0.62 .00 -0.73 0.58
SSIM -0.72 0.24 -0.71 -0.45 -0.06 0.8 -0.25 -0.34 0.02 -0.83 -0.73 1.00 -0.39
SD 0.55 -0.45 0.56 0.75 0.51 -0.38 0.51 0.72 -0.57 0.37 0.58 -0.39 1.00

A IS FE R Kendall (5T BE BT 7

JREERT WL ( Gray 41) 5 20 4 EUG fil & F5 b5 3R
FOrHAERWME 2 Fiw, BEEEL T, RFEFER
2 R & B 5 22 30 0 0 5 0 A DGk, Hodh SD 5
EN. Q. B0 H — 72 B AH 5% 5 SSIM A F Y (E Fn b
J5 25 INSERE X U 2R 45 Ty 1 B o S VR AR R

SN, — BRI I 5 [ s B 25 R AR ALY AG  SF
1 EL IEAH, 5 PSNR . RSME fAAH 56,
2.2 —HESH

- FLLANRTAT DLl A e 28 T 9 S AN 45
B, kAT R — BT AR SO R P
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Bl FEr R0 HE (RGB 4H)

Fig. 1 Schematic diagram of metrics group( RGB)

o 2

Hedt

K2 $EFRRIEULIE (RELD)

Fig.2 Schematic diagram of metrics group( gray)

FRPROLA 43248 (Lin 56,2012 , V%5 %) £5 T A 8
b, HA HHEF 2 Borda % 2275 ( Emerson 2013 ) ,
GEAREZB I (B MM 805 ) B2 15 2 B
BHES . 5 ZAIH Borda HBGHE 2 BG83
RGB 20 Al Gray ZH B9 SR PEA 255 24 RGB HEFF/
Gray {7, #4510 3 1 fiig 2 o EFRIREAR
[FIELRIAHET 1 RRIXTE bR T AT R 3%
HE2 B AT ARAR 20 B3 HAR RIS I, 2765 T A
FebRHE T 15 2 /9 Lo T 45 5 5 — B0 1) 5015 Borda
rank HEF 2452 AR S/ HE R AR RGO, LA
HeF g5 ¥ E S —HE )y, gk H CNN Al HMSD _
GF 1Y RGB £ & He/w AT, IR L ARSI 3.5 1B i
LA HT

FIAT PEA0 48 A 23 % Rl T 9 7 A — A VAR
Hro FAebn 5 BRI AEDCIE B, BT 246 s 5 B
PN I — BB S, o TR —48 45 5 Borda
HEF SR TEM 1 — 8t R R S T 5
Borda HfJ¥ Y Kendall A &%k, 45 R W3k 6 s,
RGB 20l Gray 20 —EHH R 1 4 NMHEAREIN Qup
Q" _EN 1 SD,

%5 Borda it EHEF BTN L5 R (RGB HEF/Gray HEF)

Table 5 The overall evaluation result of Borda count sorting( RGB rank/Gray rank)

Bk AG CE El EN MI  PSNR/dB Q"""  Qc Qww RMSE SF SSIM  SD Borda rank
ADF 16/14 17/12 16/14 14/15 13/16 4/4 13/12 15/14 13/14 4/4 16/16 11/5 16/15 17/14
CBF 23 5/1  2/3 2/9 16/8 16/16 99 1279 19/19 16/16 4/3 20/18 11/10 9/8
CNN 1009 4/6 10/9 5/6 4/5 14/11 2/4 3/3 4/1 14/11  8/8 13/11 172 3.5/3
DLF 18/18 14/15 18/18 18/18 9/13 171 1717 17717 9717  1/1 19/18 1/2  19/18 14.5/17
FPDE 15/15 13713 15/15 15/16 14/14 5/3 15/13 16/15 12/15 5/3 17/17 14/4 17/17 18/15
GFCE 3/2 20720 372 10/1 19/12 1920 14/15 10/8 15/16 19/20 3/2 18/20 8/7 14.5/12
GFF 14710 8/9 14/10 11/7 5/4 10/10 6/1 6/2 16/7 10712 13/10 7/10  9/9 8/7
GTF 17/16 6/17 17/17 17/20 6/19 12/15 16/16 20/20 20/20 12/15 15/14 15/16 15/20  20/20
HMSD_GF 6/5 9/3 6/5 1/8 8/6 11/14 5/6  1/6 5/2 11714 5/4 8/14 4/1 3.5/4
Hybrid_MSD  7/7 107 7/7 6/4 17/3 9/8 4/5 2/5 3/3 9/8 6/7 5/9 6/3 1.5/1
IFEVIP 13/17 7/18 13/16 13/14 2/10 18/18 10/19 14/16 1/10 18/18 14/15 10/13 10/12  12/18
LatLRR 171 19/19 1/1 16/10 20/20 20/19 18/14 13/12 8&/11 20/19 1/1 19/19 2/8 13/13
MGFF 8/12 12710 8/12 8/12 17/18 8/6 8/10 9/11 109 86 10/13 6/7 12/13  7/11
MST_SR 98 2/5 9/8 473 3/2 13/12 1/3 1/1 2/5 13710 9/9 12/12 3/4 1.5/2
MSVD 20720 15/16 20720 20/19 11/15 3/5 2020 19/19 11/18 3/5 18/19 4/3 20719 19/19
NSCT_SR 474 172 474  1/5 1/1 17/17 372 5/4 18712 17/17 7/6 17/17 7/6 5/5
ResNet 19/19 11/14 19/19 18/17 12/11 2/2 19/18 18/18 6/13 2/2 20720 2/1 18/16 16/16
RP_SR 5/6  3/4 5/6 3/2 15/7 15/13 1277 477  17/8 15/13  2/5 16/15 5/5 6/6
TIF 12/11 16/11 11/11 9/13 18/17 171 7/8 8&/10  7/4 7/7 12/11  9/8  14/14  10/10
VSMWLS 11/13 18/8 12/13 12/11 10/9 6/9 11/11 11/13 14/6 6/9 11712 3/6 13/11 11/9
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Table 6 Correlation coefficient between single metric sorting and Borda count sorting

PSNR/AB Q'"F Qg Qcy

RMSE SF SSIM SD

2H 5 AG CE El EN MI
RGB4l 0.41 0.37 0.42 0.67 0.23 -0.21
GrayZf  0.48 0.60 0.49 0.71 0.57 -0.21

0.72 0. 81 0.23  -0.21 0.42 -0.01 0.58

0.74 0. 80 0.57 -0.18 0.43 -0.22 0.75
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Fig.3 Line chart of metric of 10 algorithms on 21 pairs of images( (a) Q*** ;(b) PSNR)

ANETF Lin 28 A (2012) 3@ i HE A A K%
X ARG AR 5 2K BE it 48 s Bl LA 9 25 A8 Ak i LA
A SCEE R E A R AL 0 s B 0L, T ARR%
WAEIR I E AN (EE A R 22 5, Aid & H
Ty ZEIEAT A3 HT , 9T AR B8 800 2R B0 BT 46 s B 5 v
Bl OL ., b B i R B SO bR 22 5 4 (H
2, 7 NF 1 AE 2 PR bR EE bR
2V SEHARE, @i T LUE B R B
R, BB TR AR AR AN [R50 (] 4347 22 5 K IR AR
AN R TRl A e 22 5

AR ST M B9 H ARG B R 2504, — Bk 4y
B B BRI B bR PEAR 00 A S0 | B BORE B2 A
VU] A3 3 PEA 8 B 1) 20 AT 9 O, TR R BB S 78 43 1A
PR R 22 5 8 5, A B T, — 30k
SRR B R FE AR R R | Q" JEN,SD, Qg |,
XoF N B B R BOE 3 7 TP LR R . RGB 434
SR EN QYT QYT R Q. JB TR AR R,
HEN [ B R B BT HA 3 Tids bR, QY 1Y
BB ABE T Qo o Gray 4@ L8, 0"
Qcp » Qs ~ SDFTEN 2 [A] 2 35 #5 , HLEN 9 3 # &

153



154

PEEREEF ik

JOURNAL OF IMAGE AND GRAPHICS

Vol.28,No. 1,Jan. 2023

&7 VIFB HiE& TEMERHHE REZUREHEY

Table 7 The mean, standard deviation and coefficient of variation of the objective metrics on the VIFB dataset

iy MEEHNE  AG CE El EN

MI  PSNR/dAB Q%" Qg Qcy

RMSE Sk SSIM SD

BE 6314
A brifE
BECRE 0.230

1.261 65.643 7.132

1.451 0.236 15.525 0.216 0.223

0.187 0.237 0.030 0.102

WE  4.478
A TR
BEEM 0.262 0.262 0.268 0.055 0.326

1.347 45.384 6.927

1.173 0.352 12.143 0.384 0.715

2.189 56.621 0.500
0.558 0.077
0.010 0.154

2.192 59.820 0.593
0.932 0.125

0.016 0.211

0.510 1074.749 0.150 19.210 1.293 50.281

0.046 470.781 0.020 4.289 0.086 8.491

0.090 0.438 0.136 0.223 0.066 0.169

0.563 494.834 0.071 15.463 1.468 41.204

0.122 374.853 0.020 3.801 0.113 10.527

0.217 0.758 0.275 0.246 0.077 0.255
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