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INTRODUCTION

Elliptical anisotropy has found wide use as a simple approximation to transverse isotropy be-
cause of a unique symmetry property (an elliptical dispersion relation corresponds to an el-
liptical impulse response) and a simple relationship to standard geophysical techniques (hy-
perbolic moveout corresponds to elliptical wavefronts; NMO measures horizontal velocity,
and time-to-depth conversion depends on vertical velocity). However, elliptical anisotropy
is only useful as an approximation in certain restricted cases, such as when the underlying
true anisotropy does not depart too far from ellipticity or the observed angular aperture
is small. This limitation is fundamental, because there are only two parameters needed to
define an ellipse: the horizontal and vertical velocities. (Sometimes the orientation of the
principle axes is also included as a free parameter, but usually not.)

In a previous SEP report Muir (1990) showed how to extend the standard elliptical ap-
proximation to a so-called double-elliptic form. (The relation between the elastic constants
of a TI medium and the coefficients of the corresponding double-elliptic approximation is
developed in a companion paper, (Muir, 1991).) The aim of this new approximation is to
preserve the useful properties of elliptical anisotropy while doubling the number of free pa-
rameters, thus allowing a much wider range of transversely isotropic media to be adequately
fit. At first glance this goal seems unattainable: elliptical anisotropy is the most complex
form of anisotropy possible with a simple analytical form in both the dispersion relation
and impulse response domains. Muir’s approximation is useful because it nearly satisfies
both incompatible goals at once: it has a simple relationship to NMO and true vertical and
horizontal velocity, and to a good approximation it has the same simple analytical form in
both domains of interest.

The purpose of this short note is to test by example how well the double-elliptic ap-
proximation comes to meeting these goals:

1. Simple relationships to NMO and true velocities on principle axes.

2. Simple analytical form for both the dispersion relation and impulse response.

3. Approximates general transversely isotropic media well.

The results indicate that the method should work well in practice.
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REVIEW OF SYMMETRIC PROPERTIES OF ELLIPSES

Figure 1 shows a transversely isotropic medium and its vertical paraxial elliptic approxima-
tion represented four different ways. Note that the dashed elliptical-approximation curve
plots as an ellipse in both the group-velocity and phase-slowness domains. The vertical and
horizontal velocities of the elliptical impulse response define its principle axes; the corre-
sponding vertical and horizontal slownesses give the principle axes of the elliptical dispersion
relation.

Figure 1: Group velocity (= impulse response), group slowness, phase velocity, and phase
slowness (= dispersion relation) plots for the qSV mode of Greenhorn Shale (thick solid line)
and an elliptically anisotropic paraxial approximation to it (thin dashed line). The “R”
and “1/r” symbols indicate the recurring transformations linking the four representations.

These vertical and horizontal velocities have simple geophysical interpretations. The
vertical velocity of the paraxial elliptic approximation (equals the true vertical velocity) is
what we need to do time-to-depth conversion. The horizontal velocity of the paraxial elliptic
approximation (not the same thing as the true horizontal velocity) is what is required for
NMO. (In a surface survey the sources and receivers are laid out along a horizontal line; if
the vertical velocity were changed, it would effectively change the vertical scale of the survey,
but the traveltime field recorded along the horizontal surface would remain unchanged. So
it is horizontal velocity that matters. But it isn’t the true horizontal velocity, because we’re
only considering NMO for near-vertical propagation. It is the horizontal velocity of the
vertical paraxial elliptic approximation.)
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# polyline
2 1 0 1 0 0 999 0 -1 4.0 0 0 0 0 0 2
	3208 7000 3312 7312
# polyline
2 1 0 1 0 0 997 0 -1 4.0 0 0 0 0 0 2
	3224 7000 3312 7268
# polyline
2 1 0 1 0 0 996 0 -1 4.0 0 0 0 0 0 2
	3416 7000 3312 7312
# polyline
2 1 0 1 0 0 995 0 -1 4.0 0 0 0 0 0 2
	3180 7000 3268 7000
# polyline
2 1 0 1 0 0 994 0 -1 4.0 0 0 0 0 0 2
	3356 7000 3444 7000
# polyline
2 1 0 1 0 0 993 0 -1 4.0 0 0 0 0 0 17
	3532 7192 3708 7192 3708 7164 3696 7136 3680 7120 
	3652 7104 3608 7104 3560 7120 3532 7148 3516 7192 
	3516 7224 3532 7268 3560 7296 3608 7312 3636 7312 
	3680 7296 3708 7268
# polyline
2 1 0 1 0 0 991 0 -1 4.0 0 0 0 0 0 3
	3696 7192 3696 7148 3680 7120
# polyline
2 1 0 1 0 0 990 0 -1 4.0 0 0 0 0 0 8
	3608 7104 3576 7120 3548 7148 3532 7192 3532 7224 
	3548 7268 3576 7296 3608 7312
# polyline
2 1 0 1 0 0 989 0 -1 4.0 0 0 0 0 0 2
	3844 7000 3844 7312
# polyline
2 1 0 1 0 0 988 0 -1 4.0 0 0 0 0 0 2
	3856 7000 3856 7312
# polyline
2 1 0 1 0 0 987 0 -1 4.0 0 0 0 0 0 2
	3800 7000 3856 7000
# polyline
2 1 0 1 0 0 986 0 -1 4.0 0 0 0 0 0 2
	3800 7312 3900 7312
# polyline
2 1 0 1 0 0 985 0 -1 4.0 0 0 0 0 0 24
	4080 7104 4036 7120 4004 7148 3988 7192 3988 7224 
	4004 7268 4036 7296 4080 7312 4108 7312 4152 7296 
	4180 7268 4196 7224 4196 7192 4180 7148 4152 7120 
	4108 7104 4080 7104 4048 7120 4020 7148 4004 7192 
	4004 7224 4020 7268 4048 7296 4080 7312
# polyline
2 1 0 1 0 0 983 0 -1 4.0 0 0 0 0 0 8
	4108 7312 4136 7296 4168 7268 4180 7224 4180 7192 
	4168 7148 4136 7120 4108 7104
# polyline
2 1 0 1 0 0 982 0 -1 4.0 0 0 0 0 0 18
	4476 7148 4464 7164 4476 7180 4492 7164 4492 7148 
	4464 7120 4432 7104 4388 7104 4344 7120 4316 7148 
	4300 7192 4300 7224 4316 7268 4344 7296 4388 7312 
	4420 7312 4464 7296 4492 7268
# polyline
2 1 0 1 0 0 980 0 -1 4.0 0 0 0 0 0 8
	4388 7104 4360 7120 4328 7148 4316 7192 4316 7224 
	4328 7268 4360 7296 4388 7312
# polyline
2 1 0 1 0 0 979 0 -1 4.0 0 0 0 0 0 5
	4624 7000 4608 7016 4624 7032 4640 7016 4624 7000
# polyline
2 1 0 1 0 0 977 0 -1 4.0 0 0 0 0 0 2
	4624 7104 4624 7312
# polyline
2 1 0 1 0 0 976 0 -1 4.0 0 0 0 0 0 2
	4640 7104 4640 7312
# polyline
2 1 0 1 0 0 975 0 -1 4.0 0 0 0 0 0 2
	4580 7104 4640 7104
# polyline
2 1 0 1 0 0 974 0 -1 4.0 0 0 0 0 0 2
	4580 7312 4684 7312
# polyline
2 1 0 1 0 0 973 0 -1 4.0 0 0 0 0 0 7
	4800 7000 4800 7252 4816 7296 4848 7312 4876 7312 
	4904 7296 4920 7268
# polyline
2 1 0 1 0 0 971 0 -1 4.0 0 0 0 0 0 4
	4816 7000 4816 7252 4832 7296 4848 7312
# polyline
2 1 0 1 0 0 969 0 -1 4.0 0 0 0 0 0 2
	4756 7104 4876 7104
# polyline
2 1 0 1 0 0 968 0 -1 4.0 0 0 0 0 0 2
	5024 7104 5112 7312
# polyline
2 1 0 1 0 0 966 0 -1 4.0 0 0 0 0 0 2
	5040 7104 5112 7284
# polyline
2 1 0 1 0 0 964 0 -1 4.0 0 0 0 0 0 9
	5200 7104 5112 7312 5084 7372 5052 7400 5024 7416 
	5008 7416 4992 7400 5008 7384 5024 7400
# polyline
2 1 0 1 0 0 963 0 -1 4.0 0 0 0 0 0 2
	4992 7104 5084 7104
# polyline
2 1 0 1 0 0 962 0 -1 4.0 0 0 0 0 0 2
	5140 7104 5228 7104
# polyline
2 1 0 1 0 0 961 0 -1 4.0 0 0 0 0 0 16
	6208 7048 6224 7000 6224 7092 6208 7048 6180 7016 
	6136 7000 6092 7000 6048 7016 6016 7048 6016 7076 
	6032 7104 6048 7120 6076 7136 6164 7164 6196 7180 
	6224 7208
# polyline
2 1 0 1 0 0 959 0 -1 4.0 0 0 0 0 0 16
	6016 7076 6048 7104 6076 7120 6164 7148 6196 7164 
	6208 7180 6224 7208 6224 7268 6196 7296 6152 7312 
	6108 7312 6060 7296 6032 7268 6016 7224 6016 7312 
	6032 7268
# polyline
2 1 0 1 0 0 958 0 -1 4.0 0 0 0 0 0 2
	6356 7000 6356 7312
# polyline
2 1 0 1 0 0 957 0 -1 4.0 0 0 0 0 0 2
	6372 7000 6372 7312
# polyline
2 1 0 1 0 0 956 0 -1 4.0 0 0 0 0 0 2
	6312 7000 6372 7000
# polyline
2 1 0 1 0 0 955 0 -1 4.0 0 0 0 0 0 2
	6312 7312 6416 7312
# polyline
2 1 0 1 0 0 954 0 -1 4.0 0 0 0 0 0 24
	6592 7104 6548 7120 6520 7148 6504 7192 6504 7224 
	6520 7268 6548 7296 6592 7312 6624 7312 6668 7296 
	6696 7268 6712 7224 6712 7192 6696 7148 6668 7120 
	6624 7104 6592 7104 6564 7120 6536 7148 6520 7192 
	6520 7224 6536 7268 6564 7296 6592 7312
# polyline
2 1 0 1 0 0 952 0 -1 4.0 0 0 0 0 0 8
	6624 7312 6652 7296 6680 7268 6696 7224 6696 7192 
	6680 7148 6652 7120 6624 7104
# polyline
2 1 0 1 0 0 951 0 -1 4.0 0 0 0 0 0 2
	6828 7104 6888 7312
# polyline
2 1 0 1 0 0 949 0 -1 4.0 0 0 0 0 0 2
	6844 7104 6888 7268
# polyline
2 1 0 1 0 0 948 0 -1 4.0 0 0 0 0 0 2
	6948 7104 6888 7312
# polyline
2 1 0 1 0 0 947 0 -1 4.0 0 0 0 0 0 2
	6948 7104 7008 7312
# polyline
2 1 0 1 0 0 945 0 -1 4.0 0 0 0 0 0 2
	6964 7104 7008 7268
# polyline
2 1 0 1 0 0 944 0 -1 4.0 0 0 0 0 0 2
	7064 7104 7008 7312
# polyline
2 1 0 1 0 0 943 0 -1 4.0 0 0 0 0 0 2
	6784 7104 6888 7104
# polyline
2 1 0 1 0 0 942 0 -1 4.0 0 0 0 0 0 2
	7020 7104 7108 7104
# polyline
2 1 0 1 0 0 941 0 -1 4.0 0 0 0 0 0 2
	7212 7104 7212 7312
# polyline
2 1 0 1 0 0 940 0 -1 4.0 0 0 0 0 0 2
	7228 7104 7228 7312
# polyline
2 1 0 1 0 0 939 0 -1 4.0 0 0 0 0 0 7
	7228 7148 7256 7120 7300 7104 7332 7104 7376 7120 
	7392 7148 7392 7312
# polyline
2 1 0 1 0 0 937 0 -1 4.0 0 0 0 0 0 4
	7332 7104 7360 7120 7376 7148 7376 7312
# polyline
2 1 0 1 0 0 936 0 -1 4.0 0 0 0 0 0 2
	7168 7104 7228 7104
# polyline
2 1 0 1 0 0 935 0 -1 4.0 0 0 0 0 0 2
	7168 7312 7272 7312
# polyline
2 1 0 1 0 0 934 0 -1 4.0 0 0 0 0 0 2
	7332 7312 7436 7312
# polyline
2 1 0 1 0 0 933 0 -1 4.0 0 0 0 0 0 17
	7536 7192 7716 7192 7716 7164 7700 7136 7684 7120 
	7656 7104 7612 7104 7568 7120 7536 7148 7524 7192 
	7524 7224 7536 7268 7568 7296 7612 7312 7640 7312 
	7684 7296 7716 7268
# polyline
2 1 0 1 0 0 931 0 -1 4.0 0 0 0 0 0 3
	7700 7192 7700 7148 7684 7120
# polyline
2 1 0 1 0 0 930 0 -1 4.0 0 0 0 0 0 8
	7612 7104 7584 7120 7552 7148 7536 7192 7536 7224 
	7552 7268 7584 7296 7612 7312
# polyline
2 1 0 1 0 0 929 0 -1 4.0 0 0 0 0 0 15
	7968 7136 7980 7104 7980 7164 7968 7136 7952 7120 
	7920 7104 7864 7104 7832 7120 7820 7136 7820 7164 
	7832 7180 7864 7192 7936 7224 7968 7240 7980 7252
# polyline
2 1 0 1 0 0 927 0 -1 4.0 0 0 0 0 0 15
	7820 7148 7832 7164 7864 7180 7936 7208 7968 7224 
	7980 7240 7980 7284 7968 7296 7936 7312 7876 7312 
	7848 7296 7832 7284 7820 7252 7820 7312 7832 7284
# polyline
2 1 0 1 0 0 926 0 -1 4.0 0 0 0 0 0 15
	8232 7136 8248 7104 8248 7164 8232 7136 8216 7120 
	8188 7104 8128 7104 8100 7120 8084 7136 8084 7164 
	8100 7180 8128 7192 8204 7224 8232 7240 8248 7252
# polyline
2 1 0 1 0 0 924 0 -1 4.0 0 0 0 0 0 15
	8084 7148 8100 7164 8128 7180 8204 7208 8232 7224 
	8248 7240 8248 7284 8232 7296 8204 7312 8144 7312 
	8112 7296 8100 7284 8084 7252 8084 7312 8100 7284
# polyline
2 1 0 1 0 0 923 0 -1 4.0 0 0 0 0 0 19
	1556 8204 1572 8248 1572 8160 1556 8204 1524 8172 
	1480 8160 1452 8160 1408 8172 1380 8204 1364 8232 
	1348 8276 1348 8352 1364 8396 1380 8424 1408 8456 
	1452 8468 1480 8468 1524 8456 1556 8424
# polyline
2 1 0 1 0 0 921 0 -1 4.0 0 0 0 0 0 10
	1452 8160 1424 8172 1392 8204 1380 8232 1364 8276 
	1364 8352 1380 8396 1392 8424 1424 8456 1452 8468
# polyline
2 1 0 1 0 0 920 0 -1 4.0 0 0 0 0 0 2
	1556 8352 1556 8468
# polyline
2 1 0 1 0 0 919 0 -1 4.0 0 0 0 0 0 2
	1572 8352 1572 8468
# polyline
2 1 0 1 0 0 917 0 -1 4.0 0 0 0 0 0 2
	1512 8352 1616 8352
# polyline
2 1 0 1 0 0 916 0 -1 4.0 0 0 0 0 0 2
	1732 8264 1732 8468
# polyline
2 1 0 1 0 0 915 0 -1 4.0 0 0 0 0 0 2
	1748 8264 1748 8468
# polyline
2 1 0 1 0 0 914 0 -1 4.0 0 0 0 0 0 10
	1748 8352 1764 8308 1792 8276 1820 8264 1864 8264 
	1880 8276 1880 8292 1864 8308 1852 8292 1864 8276
# polyline
2 1 0 1 0 0 913 0 -1 4.0 0 0 0 0 0 2
	1688 8264 1748 8264
# polyline
2 1 0 1 0 0 912 0 -1 4.0 0 0 0 0 0 2
	1688 8468 1792 8468
# polyline
2 1 0 1 0 0 911 0 -1 4.0 0 0 0 0 0 24
	2056 8264 2012 8276 1984 8308 1968 8352 1968 8380 
	1984 8424 2012 8456 2056 8468 2088 8468 2132 8456 
	2160 8424 2176 8380 2176 8352 2160 8308 2132 8276 
	2088 8264 2056 8264 2028 8276 2000 8308 1984 8352 
	1984 8380 2000 8424 2028 8456 2056 8468
# polyline
2 1 0 1 0 0 909 0 -1 4.0 0 0 0 0 0 8
	2088 8468 2116 8456 2144 8424 2160 8380 2160 8352 
	2144 8308 2116 8276 2088 8264
# polyline
2 1 0 1 0 0 908 0 -1 4.0 0 0 0 0 0 7
	2308 8264 2308 8424 2324 8456 2368 8468 2396 8468 
	2440 8456 2472 8424
# polyline
2 1 0 1 0 0 906 0 -1 4.0 0 0 0 0 0 4
	2324 8264 2324 8424 2336 8456 2368 8468
# polyline
2 1 0 1 0 0 905 0 -1 4.0 0 0 0 0 0 2
	2472 8264 2472 8468
# polyline
2 1 0 1 0 0 904 0 -1 4.0 0 0 0 0 0 2
	2484 8264 2484 8468
# polyline
2 1 0 1 0 0 903 0 -1 4.0 0 0 0 0 0 2
	2264 8264 2324 8264
# polyline
2 1 0 1 0 0 902 0 -1 4.0 0 0 0 0 0 2
	2428 8264 2484 8264
# polyline
2 1 0 1 0 0 901 0 -1 4.0 0 0 0 0 0 2
	2472 8468 2528 8468
# polyline
2 1 0 1 0 0 900 0 -1 4.0 0 0 0 0 0 2
	2648 8264 2648 8572
# polyline
2 1 0 1 0 0 899 0 -1 4.0 0 0 0 0 0 2
	2664 8264 2664 8572
# polyline
2 1 0 1 0 0 898 0 -1 4.0 0 0 0 0 0 14
	2664 8308 2692 8276 2720 8264 2752 8264 2796 8276 
	2824 8308 2840 8352 2840 8380 2824 8424 2796 8456 
	2752 8468 2720 8468 2692 8456 2664 8424
# polyline
2 1 0 1 0 0 896 0 -1 4.0 0 0 0 0 0 8
	2752 8264 2780 8276 2812 8308 2824 8352 2824 8380 
	2812 8424 2780 8456 2752 8468
# polyline
2 1 0 1 0 0 895 0 -1 4.0 0 0 0 0 0 2
	2604 8264 2664 8264
# polyline
2 1 0 1 0 0 894 0 -1 4.0 0 0 0 0 0 2
	2604 8572 2708 8572
# polyline
2 1 0 1 0 0 893 0 -1 4.0 0 0 0 0 0 2
	1424 11088 1424 11396
# polyline
2 1 0 1 0 0 891 0 -1 4.0 0 0 0 0 0 2
	1436 11088 1436 11396
# polyline
2 1 0 1 0 0 889 0 -1 4.0 0 0 0 0 0 10
	1380 11088 1556 11088 1600 11100 1616 11116 1628 11144 
	1628 11192 1616 11220 1600 11236 1556 11248 1436 11248
# polyline
2 1 0 1 0 0 887 0 -1 4.0 0 0 0 0 0 8
	1556 11088 1584 11100 1600 11116 1616 11144 1616 11192 
	1600 11220 1584 11236 1556 11248
# polyline
2 1 0 1 0 0 886 0 -1 4.0 0 0 0 0 0 2
	1380 11396 1480 11396
# polyline
2 1 0 1 0 0 885 0 -1 4.0 0 0 0 0 0 2
	1764 11088 1764 11396
# polyline
2 1 0 1 0 0 884 0 -1 4.0 0 0 0 0 0 2
	1776 11088 1776 11396
# polyline
2 1 0 1 0 0 883 0 -1 4.0 0 0 0 0 0 7
	1776 11236 1808 11204 1852 11192 1880 11192 1924 11204 
	1940 11236 1940 11396
# polyline
2 1 0 1 0 0 881 0 -1 4.0 0 0 0 0 0 4
	1880 11192 1908 11204 1924 11236 1924 11396
# polyline
2 1 0 1 0 0 880 0 -1 4.0 0 0 0 0 0 2
	1716 11088 1776 11088
# polyline
2 1 0 1 0 0 879 0 -1 4.0 0 0 0 0 0 2
	1716 11396 1820 11396
# polyline
2 1 0 1 0 0 878 0 -1 4.0 0 0 0 0 0 2
	1880 11396 1984 11396
# polyline
2 1 0 1 0 0 877 0 -1 4.0 0 0 0 0 0 13
	2100 11220 2100 11236 2088 11236 2088 11220 2100 11204 
	2132 11192 2192 11192 2220 11204 2236 11220 2248 11248 
	2248 11352 2264 11384 2280 11396
# polyline
2 1 0 1 0 0 875 0 -1 4.0 0 0 0 0 0 5
	2236 11220 2236 11352 2248 11384 2280 11396 2292 11396
# polyline
2 1 0 1 0 0 874 0 -1 4.0 0 0 0 0 0 11
	2236 11248 2220 11264 2132 11280 2088 11292 2072 11324 
	2072 11352 2088 11384 2132 11396 2176 11396 2204 11384 
	2236 11352
# polyline
2 1 0 1 0 0 872 0 -1 4.0 0 0 0 0 0 6
	2132 11280 2100 11292 2088 11324 2088 11352 2100 11384 
	2132 11396
# polyline
2 1 0 1 0 0 871 0 -1 4.0 0 0 0 0 0 15
	2528 11220 2544 11192 2544 11248 2528 11220 2516 11204 
	2484 11192 2428 11192 2396 11204 2384 11220 2384 11248 
	2396 11264 2428 11280 2500 11308 2528 11324 2544 11336
# polyline
2 1 0 1 0 0 869 0 -1 4.0 0 0 0 0 0 15
	2384 11236 2396 11248 2428 11264 2500 11292 2528 11308 
	2544 11324 2544 11368 2528 11384 2500 11396 2440 11396 
	2412 11384 2396 11368 2384 11336 2384 11396 2396 11368
# polyline
2 1 0 1 0 0 868 0 -1 4.0 0 0 0 0 0 17
	2664 11280 2840 11280 2840 11248 2824 11220 2812 11204 
	2780 11192 2736 11192 2692 11204 2664 11236 2648 11280 
	2648 11308 2664 11352 2692 11384 2736 11396 2764 11396 
	2812 11384 2840 11352
# polyline
2 1 0 1 0 0 866 0 -1 4.0 0 0 0 0 0 3
	2824 11280 2824 11236 2812 11204
# polyline
2 1 0 1 0 0 865 0 -1 4.0 0 0 0 0 0 8
	2736 11192 2708 11204 2676 11236 2664 11280 2664 11308 
	2676 11352 2708 11384 2736 11396
# polyline
2 1 0 1 0 0 864 0 -1 4.0 0 0 0 0 0 4
	5464 7932 5480 7924 5504 7900 5504 8076
# polyline
2 1 0 1 0 0 862 0 -1 4.0 0 0 0 0 0 2
	5496 7908 5496 8076
# polyline
2 1 0 1 0 0 861 0 -1 4.0 0 0 0 0 0 2
	5464 8076 5540 8076
# polyline
2 1 0 1 0 0 860 0 -1 4.0 0 0 0 0 0 2
	5756 7864 5604 8136
# polyline
2 1 0 1 0 0 859 0 -1 4.0 0 0 0 0 0 2
	5824 7960 5824 8076
# polyline
2 1 0 1 0 0 858 0 -1 4.0 0 0 0 0 0 2
	5832 7960 5832 8076
# polyline
2 1 0 1 0 0 857 0 -1 4.0 0 0 0 0 0 10
	5832 8008 5840 7984 5856 7968 5872 7960 5900 7960 
	5908 7968 5908 7976 5900 7984 5892 7976 5900 7968
# polyline
2 1 0 1 0 0 855 0 -1 4.0 0 0 0 0 0 2
	5796 7960 5832 7960
# polyline
2 1 0 1 0 0 854 0 -1 4.0 0 0 0 0 0 2
	5796 8076 5856 8076
# polyline
2 1 0 1 0 0 853 0 -1 4.0 0 0 0 0 0 3
	5504 8280 5420 8336 5504 8392
# polyline
2 1 0 1 0 0 851 0 -1 4.0 0 0 0 0 0 3
	5584 8200 5448 8336 5584 8472
# polyline
2 1 0 1 0 0 849 0 -1 4.0 0 0 0 0 0 2
	5448 8336 5916 8336
# polyline
2 1 0 1 0 0 848 0 -1 4.0 0 0 0 0 0 3
	5832 8568 5916 8624 5832 8680
# polyline
2 1 0 1 0 0 846 0 -1 4.0 0 0 0 0 0 3
	5752 8488 5888 8624 5752 8760
# polyline
2 1 0 1 0 0 844 0 -1 4.0 0 0 0 0 0 2
	5420 8624 5888 8624
# polyline
2 1 0 1 0 0 843 0 -1 4.0 0 0 0 0 0 4
	5464 10860 5480 10852 5504 10828 5504 11004
# polyline
2 1 0 1 0 0 841 0 -1 4.0 0 0 0 0 0 2
	5496 10836 5496 11004
# polyline
2 1 0 1 0 0 840 0 -1 4.0 0 0 0 0 0 2
	5464 11004 5540 11004
# polyline
2 1 0 1 0 0 839 0 -1 4.0 0 0 0 0 0 2
	5756 10792 5604 11064
# polyline
2 1 0 1 0 0 838 0 -1 4.0 0 0 0 0 0 2
	5824 10888 5824 11004
# polyline
2 1 0 1 0 0 837 0 -1 4.0 0 0 0 0 0 2
	5832 10888 5832 11004
# polyline
2 1 0 1 0 0 836 0 -1 4.0 0 0 0 0 0 10
	5832 10936 5840 10912 5856 10896 5872 10888 5900 10888 
	5908 10896 5908 10904 5900 10912 5892 10904 5900 10896
# polyline
2 1 0 1 0 0 834 0 -1 4.0 0 0 0 0 0 2
	5796 10888 5832 10888
# polyline
2 1 0 1 0 0 833 0 -1 4.0 0 0 0 0 0 2
	5796 11004 5856 11004
# polyline
2 1 0 1 0 0 832 0 -1 4.0 0 0 0 0 0 3
	5504 11208 5420 11264 5504 11320
# polyline
2 1 0 1 0 0 830 0 -1 4.0 0 0 0 0 0 3
	5584 11128 5448 11264 5584 11400
# polyline
2 1 0 1 0 0 828 0 -1 4.0 0 0 0 0 0 2
	5448 11264 5916 11264
# polyline
2 1 0 1 0 0 827 0 -1 4.0 0 0 0 0 0 3
	5832 11496 5916 11552 5832 11608
# polyline
2 1 0 1 0 0 825 0 -1 4.0 0 0 0 0 0 3
	5752 11416 5888 11552 5752 11688
# polyline
2 1 0 1 0 0 823 0 -1 4.0 0 0 0 0 0 2
	5420 11552 5888 11552
# polyline
2 1 0 1 0 0 822 0 -1 4.0 0 0 0 0 0 2
	7424 9648 7424 9916
# polyline
2 1 0 1 0 0 821 0 -1 4.0 0 0 0 0 0 2
	7436 9648 7436 9916
# polyline
2 1 0 1 0 0 819 0 -1 4.0 0 0 0 0 0 10
	7384 9648 7540 9648 7576 9660 7588 9672 7600 9700 
	7600 9724 7588 9748 7576 9760 7540 9776 7436 9776
# polyline
2 1 0 1 0 0 817 0 -1 4.0 0 0 0 0 0 8
	7540 9648 7564 9660 7576 9672 7588 9700 7588 9724 
	7576 9748 7564 9760 7540 9776
# polyline
2 1 0 1 0 0 816 0 -1 4.0 0 0 0 0 0 2
	7384 9916 7476 9916
# polyline
2 1 0 1 0 0 814 0 -1 4.0 0 0 0 0 0 7
	7500 9776 7524 9788 7540 9800 7576 9888 7588 9900 
	7600 9900 7616 9888
# polyline
2 1 0 1 0 0 812 0 -1 4.0 0 0 0 0 0 7
	7524 9788 7540 9812 7564 9900 7576 9916 7600 9916 
	7616 9888 7616 9876
# polyline
2 1 0 1 0 0 811 0 -1 4.0 0 0 0 0 0 3
	7048 9548 7132 9420 7216 9548
# polyline
2 1 0 1 0 0 809 0 -1 4.0 0 0 0 0 0 3
	6920 9672 7132 9464 7344 9672
# polyline
2 1 0 1 0 0 807 0 -1 4.0 0 0 0 0 0 2
	7132 9464 7132 10180
# polyline
2 1 0 1 0 0 806 0 -1 4.0 0 0 0 0 0 2
	3760 9648 3760 9916
# polyline
2 1 0 1 0 0 804 0 -1 4.0 0 0 0 0 0 2
	3772 9648 3772 9916
# polyline
2 1 0 1 0 0 802 0 -1 4.0 0 0 0 0 0 10
	3720 9648 3876 9648 3912 9660 3924 9672 3936 9700 
	3936 9724 3924 9748 3912 9760 3876 9776 3772 9776
# polyline
2 1 0 1 0 0 800 0 -1 4.0 0 0 0 0 0 8
	3876 9648 3900 9660 3912 9672 3924 9700 3924 9724 
	3912 9748 3900 9760 3876 9776
# polyline
2 1 0 1 0 0 799 0 -1 4.0 0 0 0 0 0 2
	3720 9916 3812 9916
# polyline
2 1 0 1 0 0 797 0 -1 4.0 0 0 0 0 0 7
	3836 9776 3860 9788 3876 9800 3912 9888 3924 9900 
	3936 9900 3952 9888
# polyline
2 1 0 1 0 0 795 0 -1 4.0 0 0 0 0 0 7
	3860 9788 3876 9812 3900 9900 3912 9916 3936 9916 
	3952 9888 3952 9876
# polyline
2 1 0 1 0 0 794 0 -1 4.0 0 0 0 0 0 3
	4120 10052 4204 10180 4288 10052
# polyline
2 1 0 1 0 0 792 0 -1 4.0 0 0 0 0 0 3
	3992 9928 4204 10136 4416 9928
# polyline
2 1 0 1 0 0 790 0 -1 4.0 0 0 0 0 0 2
	4204 9420 4204 10136
# polyline
2 1 0 1 0 0 789 0 -1 4.0 0 0 0 0 0 4
	4212 7868 4256 7868 4268 7872 4328 7872
# polyline
2 1 0 1 0 0 788 0 -1 4.0 0 0 0 0 0 10
	4444 7888 4464 7888 4472 7892 4488 7896 4500 7896 
	4512 7900 4524 7900 4536 7904 4548 7908 4560 7908
# polyline
2 1 0 1 0 0 787 0 -1 4.0 0 0 0 0 0 15
	4672 7940 4676 7940 4688 7944 4696 7952 4708 7952 
	4716 7956 4724 7960 4732 7964 4740 7968 4748 7968 
	4756 7972 4764 7976 4772 7980 4780 7980 4784 7984
# polyline
2 1 0 1 0 0 786 0 -1 4.0 0 0 0 0 0 23
	4884 8040 4884 8040 4892 8044 4896 8048 4904 8052 
	4908 8056 4912 8056 4916 8064 4920 8064 4924 8068 
	4928 8072 4932 8076 4936 8076 4940 8084 4944 8084 
	4948 8088 4952 8088 4956 8096 4960 8096 4960 8100 
	4964 8104 4972 8108 4976 8112
# polyline
2 1 0 1 0 0 785 0 -1 4.0 0 0 0 0 0 18
	5048 8204 5048 8212 5052 8212 5052 8216 5056 8220 
	5056 8224 5060 8224 5060 8232 5064 8236 5064 8244 
	5068 8248 5068 8256 5072 8256 5072 8272 5076 8272 
	5076 8276 5080 8280 5080 8316
# polyline
2 1 0 1 0 0 783 0 -1 4.0 0 0 0 0 0 26
	5064 8432 5064 8436 5060 8440 5060 8448 5056 8448 
	5056 8452 5052 8456 5052 8460 5048 8460 5048 8468 
	5044 8472 5044 8476 5040 8476 5040 8484 5036 8488 
	5032 8492 5028 8496 5028 8500 5024 8504 5020 8508 
	5020 8512 5016 8516 5012 8520 5008 8520 5008 8528 
	5004 8528
# polyline
2 1 0 1 0 0 782 0 -1 4.0 0 0 0 0 0 19
	4916 8608 4916 8608 4912 8616 4908 8616 4904 8620 
	4896 8624 4892 8628 4884 8632 4876 8636 4872 8640 
	4864 8644 4860 8648 4852 8652 4848 8652 4840 8660 
	4832 8660 4828 8664 4824 8668 4816 8672
# polyline
2 1 0 1 0 0 781 0 -1 4.0 0 0 0 0 0 13
	4708 8716 4708 8720 4696 8720 4688 8728 4676 8732 
	4668 8732 4660 8736 4648 8740 4640 8740 4628 8748 
	4616 8748 4604 8752 4600 8752
# polyline
2 1 0 1 0 0 780 0 -1 4.0 0 0 0 0 0 8
	4484 8780 4472 8780 4464 8784 4448 8784 4432 8788 
	4424 8792 4384 8792 4368 8796
# polyline
2 1 0 1 0 0 779 0 -1 4.0 0 0 0 0 0 4
	4252 8804 4152 8804 4140 8800 4132 8800
# polyline
2 1 0 1 0 0 778 0 -1 4.0 0 0 0 0 0 9
	4016 8792 3984 8792 3976 8788 3960 8784 3944 8784 
	3936 8780 3920 8776 3908 8776 3900 8772
# polyline
2 1 0 1 0 0 777 0 -1 4.0 0 0 0 0 0 13
	3788 8748 3780 8748 3768 8740 3760 8740 3748 8736 
	3740 8732 3732 8732 3720 8728 3712 8720 3700 8720 
	3692 8716 3684 8712 3676 8708
# polyline
2 1 0 1 0 0 776 0 -1 4.0 0 0 0 0 0 20
	3572 8660 3568 8660 3560 8652 3556 8652 3548 8648 
	3544 8644 3536 8640 3532 8636 3524 8632 3516 8628 
	3512 8624 3504 8620 3500 8616 3496 8616 3492 8608 
	3488 8608 3484 8604 3480 8600 3476 8596 3472 8596
# polyline
2 1 0 1 0 0 775 0 -1 4.0 0 0 0 0 0 26
	3388 8512 3388 8512 3388 8508 3384 8504 3380 8500 
	3380 8496 3376 8492 3372 8488 3368 8484 3368 8476 
	3364 8476 3364 8472 3360 8468 3360 8460 3356 8460 
	3356 8456 3352 8452 3352 8448 3348 8448 3348 8440 
	3344 8436 3344 8428 3340 8424 3340 8416 3336 8416 
	3336 8408
# polyline
2 1 0 1 0 0 774 0 -1 4.0 0 0 0 0 0 24
	3328 8292 3328 8292 3328 8280 3332 8276 3332 8272 
	3336 8272 3336 8256 3340 8256 3340 8248 3344 8244 
	3344 8236 3348 8232 3348 8224 3352 8224 3352 8220 
	3356 8216 3356 8212 3360 8212 3360 8204 3364 8200 
	3364 8196 3368 8196 3368 8188 3372 8184
# polyline
2 1 0 1 0 0 773 0 -1 4.0 0 0 0 0 0 21
	3448 8096 3452 8096 3456 8088 3460 8088 3464 8084 
	3468 8084 3472 8076 3476 8076 3480 8072 3484 8068 
	3488 8064 3492 8064 3496 8056 3500 8056 3504 8052 
	3512 8048 3516 8044 3524 8040 3532 8036 3536 8032 
	3544 8028
# polyline
2 1 0 1 0 0 772 0 -1 4.0 0 0 0 0 0 14
	3648 7976 3652 7972 3660 7968 3668 7968 3676 7964 
	3684 7960 3692 7956 3700 7952 3712 7952 3720 7944 
	3732 7940 3740 7940 3748 7936 3756 7932
# polyline
2 1 0 1 0 0 771 0 -1 4.0 0 0 0 0 0 11
	3868 7904 3872 7904 3884 7900 3896 7900 3908 7896 
	3920 7896 3936 7892 3944 7888 3960 7888 3976 7884 
	3984 7880
# polyline
2 1 0 1 0 0 770 0 -1 4.0 0 0 0 0 0 4
	4100 7872 4140 7872 4152 7868 4212 7868
# polyline
2 1 0 1 0 0 768 0 -1 4.0 0 0 0 0 0 442
	4212 7868 4256 7868 4268 7872 4328 7872 4340 7876 
	4364 7876 4376 7880 4416 7880 4428 7884 4444 7888 
	4452 7888 4464 7892 4476 7892 4488 7896 4496 7896 
	4508 7900 4528 7900 4536 7904 4544 7908 4552 7912 
	4572 7912 4576 7916 4584 7920 4600 7920 4604 7924 
	4608 7924 4616 7928 4620 7932 4632 7932 4640 7936 
	4644 7940 4652 7940 4644 7940 4644 7936 4640 7936 
	4640 7932 4632 7932 4632 7928 4628 7924 4620 7920 
	4616 7920 4612 7916 4608 7912 4604 7908 4600 7908 
	4596 7904 4596 7900 4588 7900 4588 7896 4584 7896 
	4584 7892 4580 7892 4576 7888 4576 7884 4572 7880 
	4568 7876 4564 7876 4564 7872 4560 7872 4560 7868 
	4556 7864 4560 7868 4560 7872 4564 7876 4564 7880 
	4568 7880 4572 7884 4572 7892 4576 7896 4576 7900 
	4580 7904 4580 7908 4584 7912 4584 7916 4588 7920 
	4588 7928 4592 7932 4596 7940 4600 7944 4600 7952 
	4604 7956 4604 7960 4608 7968 4608 7972 4612 7980 
	4616 7984 4616 7988 4620 8000 4620 8004 4624 8012 
	4628 8020 4628 8032 4632 8040 4632 8048 4636 8056 
	4640 8064 4640 8080 4644 8088 4644 8096 4648 8108 
	4648 8116 4652 8124 4652 8132 4656 8144 4660 8152 
	4660 8188 4664 8200 4664 8220 4668 8228 4668 8280 
	4672 8288 4672 8384 4668 8392 4668 8444 4664 8452 
	4664 8472 4660 8484 4660 8520 4656 8528 4652 8540 
	4652 8548 4648 8556 4648 8564 4644 8576 4644 8584 
	4640 8592 4640 8608 4636 8616 4632 8624 4632 8632 
	4628 8640 4628 8652 4624 8660 4620 8668 4620 8672 
	4616 8684 4616 8688 4612 8692 4608 8700 4608 8704 
	4604 8712 4604 8716 4600 8720 4600 8728 4596 8736 
	4592 8740 4588 8744 4588 8752 4584 8756 4584 8760 
	4580 8764 4580 8768 4576 8772 4576 8776 4572 8780 
	4572 8788 4568 8792 4564 8792 4564 8796 4560 8800 
	4560 8804 4556 8808 4560 8804 4560 8800 4564 8800 
	4564 8796 4568 8796 4572 8792 4576 8788 4576 8784 
	4580 8780 4584 8780 4584 8776 4588 8776 4588 8772 
	4596 8772 4596 8768 4600 8764 4604 8764 4608 8760 
	4612 8756 4616 8752 4620 8752 4628 8748 4632 8744 
	4632 8740 4640 8740 4640 8736 4648 8736 4648 8732 
	4652 8732 4648 8732 4644 8736 4640 8736 4632 8740 
	4620 8740 4616 8744 4608 8748 4604 8748 4600 8752 
	4584 8752 4576 8756 4572 8760 4552 8760 4544 8764 
	4536 8768 4528 8772 4508 8772 4496 8776 4488 8776 
	4476 8780 4464 8780 4452 8784 4444 8784 4428 8788 
	4416 8792 4376 8792 4364 8796 4340 8796 4328 8800 
	4268 8800 4256 8804 4152 8804 4140 8800 4080 8800 
	4068 8796 4044 8796 4032 8792 3992 8792 3980 8788 
	3964 8784 3956 8784 3944 8780 3932 8780 3920 8776 
	3912 8776 3900 8772 3880 8772 3872 8768 3864 8764 
	3856 8760 3836 8760 3832 8756 3824 8752 3808 8752 
	3804 8748 3800 8748 3792 8744 3788 8740 3776 8740 
	3768 8736 3764 8736 3760 8732 3756 8732 3760 8732 
	3760 8736 3768 8736 3768 8740 3776 8740 3776 8744 
	3780 8748 3788 8752 3792 8752 3796 8756 3800 8760 
	3804 8764 3808 8764 3812 8768 3812 8772 3820 8772 
	3820 8776 3824 8776 3824 8780 3828 8780 3832 8784 
	3832 8788 3836 8792 3840 8796 3844 8796 3844 8800 
	3848 8800 3848 8804 3852 8808 3848 8804 3848 8800 
	3844 8796 3844 8792 3840 8792 3836 8788 3836 8780 
	3832 8776 3832 8772 3828 8768 3828 8764 3824 8760 
	3824 8756 3820 8752 3820 8744 3816 8740 3812 8736 
	3808 8728 3808 8716 3804 8712 3800 8704 3800 8700 
	3796 8692 3792 8688 3792 8684 3788 8672 3788 8668 
	3784 8660 3780 8652 3780 8640 3776 8632 3776 8624 
	3772 8616 3768 8608 3768 8592 3764 8584 3764 8576 
	3760 8564 3760 8556 3756 8548 3756 8540 3752 8528 
	3748 8520 3748 8484 3744 8472 3744 8452 3740 8444 
	3740 8392 3736 8384 3736 8288 3740 8280 3740 8228 
	3744 8220 3744 8200 3748 8188 3748 8152 3752 8144 
	3756 8132 3756 8124 3760 8116 3760 8108 3764 8096 
	3764 8088 3768 8080 3768 8064 3772 8056 3776 8048 
	3776 8040 3780 8032 3780 8020 3784 8012 3788 8004 
	3788 8000 3792 7988 3792 7984 3796 7980 3800 7972 
	3800 7968 3804 7960 3808 7956 3808 7944 3812 7940 
	3816 7932 3820 7928 3820 7920 3824 7916 3824 7912 
	3828 7908 3828 7904 3832 7900 3832 7896 3836 7892 
	3836 7884 3840 7880 3844 7880 3844 7876 3848 7872 
	3848 7868 3852 7864 3848 7868 3848 7872 3844 7872 
	3844 7876 3840 7876 3836 7880 3832 7884 3832 7888 
	3828 7892 3824 7892 3824 7896 3820 7896 3820 7900 
	3812 7900 3812 7904 3808 7908 3804 7908 3800 7912 
	3796 7916 3792 7920 3788 7920 3780 7924 3776 7928 
	3776 7932 3768 7932 3768 7936 3764 7936 3764 7940 
	3756 7940 3764 7940 3768 7936 3776 7932 3788 7932 
	3792 7928 3800 7924 3804 7924 3808 7920 3824 7920 
	3832 7916 3836 7912 3856 7912 3864 7908 3872 7904 
	3880 7900 3900 7900 3912 7896 3920 7896 3932 7892 
	3944 7892 3956 7888 3964 7888 3980 7884 3992 7880 
	4032 7880 4044 7876 4068 7876 4080 7872 4140 7872 
	4152 7868 4212 7868
# polyline
2 1 0 1 0 0 767 0 -1 4.0 0 0 0 0 0 10
	4208 10800 4220 10800 4228 10796 4256 10796 4260 10792 
	4276 10792 4284 10788 4296 10788 4300 10784 4320 10784
# polyline
2 1 0 1 0 0 765 0 -1 4.0 0 0 0 0 0 8
	4436 10756 4440 10756 4444 10752 4492 10752 4500 10748 
	4532 10748 4540 10744 4552 10744
# polyline
2 1 0 1 0 0 764 0 -1 4.0 0 0 0 0 0 17
	4668 10760 4672 10760 4676 10764 4692 10764 4696 10768 
	4704 10772 4716 10772 4728 10776 4732 10776 4740 10780 
	4748 10784 4752 10784 4760 10788 4764 10792 4772 10792 
	4776 10796 4780 10796
# polyline
2 1 0 1 0 0 763 0 -1 4.0 0 0 0 0 0 17
	4880 10860 4884 10860 4892 10864 4896 10872 4904 10876 
	4908 10880 4912 10884 4920 10888 4924 10896 4928 10900 
	4936 10908 4940 10908 4944 10916 4952 10920 4956 10928 
	4960 10932 4964 10940
# polyline
2 1 0 1 0 0 762 0 -1 4.0 0 0 0 0 0 17
	5028 11036 5028 11040 5036 11048 5036 11056 5040 11060 
	5044 11068 5048 11076 5048 11084 5052 11092 5052 11096 
	5056 11104 5060 11112 5060 11120 5064 11124 5064 11136 
	5068 11140 5068 11148
# polyline
2 1 0 1 0 0 761 0 -1 4.0 0 0 0 0 0 8
	5084 11260 5084 11292 5080 11300 5080 11348 5076 11352 
	5072 11360 5072 11376 5068 11380
# polyline
2 1 0 1 0 0 760 0 -1 4.0 0 0 0 0 0 17
	5032 11488 5028 11492 5028 11496 5024 11504 5020 11512 
	5016 11516 5012 11524 5008 11532 5004 11536 5000 11544 
	4996 11552 4992 11556 4988 11564 4984 11568 4980 11572 
	4972 11580 4972 11588
# polyline
2 1 0 1 0 0 759 0 -1 4.0 0 0 0 0 0 17
	4884 11672 4884 11672 4880 11676 4872 11680 4864 11684 
	4860 11688 4852 11692 4848 11700 4844 11700 4836 11704 
	4832 11712 4824 11712 4816 11716 4812 11720 4804 11724 
	4796 11728 4784 11728
# polyline
2 1 0 1 0 0 758 0 -1 4.0 0 0 0 0 0 9
	4676 11768 4672 11772 4660 11772 4652 11776 4644 11776 
	4640 11780 4596 11780 4588 11784 4560 11784
# polyline
2 1 0 1 0 0 756 0 -1 4.0 0 0 0 0 0 12
	4444 11776 4432 11776 4428 11772 4416 11772 4412 11768 
	4384 11768 4376 11764 4372 11760 4352 11760 4344 11756 
	4332 11756 4328 11752
# polyline
2 1 0 1 0 0 755 0 -1 4.0 0 0 0 0 0 10
	4212 11732 4188 11732 4180 11736 4152 11736 4148 11740 
	4132 11740 4124 11744 4112 11744 4108 11748 4096 11748
# polyline
2 1 0 1 0 0 754 0 -1 4.0 0 0 0 0 0 9
	3984 11772 3980 11772 3976 11776 3968 11776 3964 11780 
	3916 11780 3908 11784 3876 11784 3868 11788
# polyline
2 1 0 1 0 0 753 0 -1 4.0 0 0 0 0 0 15
	3748 11772 3736 11772 3732 11768 3716 11768 3712 11764 
	3704 11760 3692 11760 3680 11756 3676 11756 3668 11752 
	3660 11748 3656 11748 3648 11744 3644 11740 3636 11740
# polyline
2 1 0 1 0 0 752 0 -1 4.0 0 0 0 0 0 18
	3536 11680 3536 11680 3528 11676 3524 11672 3516 11668 
	3512 11660 3504 11656 3500 11652 3496 11648 3488 11640 
	3484 11636 3480 11632 3472 11624 3468 11624 3464 11616 
	3456 11612 3452 11604 3448 11604
# polyline
2 1 0 1 0 0 751 0 -1 4.0 0 0 0 0 0 17
	3384 11504 3384 11504 3380 11496 3380 11492 3372 11484 
	3372 11476 3368 11472 3364 11464 3360 11456 3360 11448 
	3356 11440 3356 11436 3352 11428 3348 11420 3348 11412 
	3344 11408 3344 11396
# polyline
2 1 0 1 0 0 750 0 -1 4.0 0 0 0 0 0 7
	3324 11280 3324 11240 3328 11232 3328 11184 3332 11180 
	3336 11172 3336 11164
# polyline
2 1 0 1 0 0 749 0 -1 4.0 0 0 0 0 0 17
	3372 11052 3372 11048 3380 11040 3380 11036 3384 11028 
	3388 11020 3392 11016 3396 11008 3400 11000 3404 10996 
	3408 10988 3412 10980 3416 10976 3420 10968 3424 10964 
	3428 10960 3432 10952
# polyline
2 1 0 1 0 0 748 0 -1 4.0 0 0 0 0 0 17
	3516 10872 3516 10864 3524 10860 3528 10856 3536 10852 
	3544 10848 3548 10844 3556 10840 3560 10832 3564 10832 
	3572 10828 3576 10820 3584 10820 3592 10816 3596 10812 
	3604 10808 3612 10804
# polyline
2 1 0 1 0 0 747 0 -1 4.0 0 0 0 0 0 10
	3720 10764 3732 10764 3736 10760 3748 10760 3756 10756 
	3764 10756 3768 10752 3812 10752 3820 10748 3836 10748
# polyline
2 1 0 1 0 0 745 0 -1 4.0 0 0 0 0 0 13
	3956 10752 3964 10752 3968 10756 3976 10756 3980 10760 
	3992 10760 3996 10764 4024 10764 4032 10768 4036 10772 
	4056 10772 4064 10776 4068 10776
# polyline
2 1 0 1 0 0 744 0 -1 4.0 0 0 0 0 0 2
	4184 10800 4208 10800
# polyline
2 1 0 1 0 0 742 0 -1 4.0 0 0 0 0 0 280
	4208 10800 4220 10800 4228 10796 4256 10796 4260 10792 
	4284 10792 4288 10788 4300 10788 4304 10784 4332 10784 
	4336 10780 4340 10780 4344 10776 4364 10776 4372 10772 
	4480 10772 4484 10776 4496 10776 4500 10780 4504 10780 
	4508 10784 4520 10784 4524 10788 4528 10788 4532 10792 
	4540 10792 4540 10796 4548 10796 4552 10804 4560 10804 
	4564 10808 4572 10812 4572 10816 4576 10816 4580 10820 
	4584 10824 4588 10828 4592 10832 4596 10832 4600 10840 
	4604 10840 4608 10848 4608 10852 4616 10852 4616 10860 
	4620 10860 4620 10864 4628 10872 4632 10876 4632 10884 
	4636 10888 4640 10888 4640 10896 4644 10900 4644 10904 
	4648 10908 4648 10916 4652 10920 4652 10924 4656 10928 
	4660 10932 4660 10948 4664 10952 4664 10960 4668 10964 
	4668 10976 4672 10984 4672 10996 4676 11004 4676 11192 
	4672 11192 4672 11340 4676 11340 4676 11528 4672 11536 
	4672 11548 4668 11556 4668 11568 4664 11572 4664 11580 
	4660 11584 4660 11600 4656 11604 4652 11608 4652 11612 
	4648 11616 4648 11624 4644 11628 4644 11632 4640 11636 
	4640 11640 4636 11644 4632 11648 4632 11656 4628 11660 
	4620 11668 4620 11672 4616 11672 4616 11680 4608 11680 
	4608 11684 4604 11692 4600 11692 4596 11700 4592 11700 
	4588 11704 4584 11708 4580 11712 4576 11716 4572 11716 
	4572 11720 4564 11724 4560 11728 4552 11728 4548 11736 
	4540 11736 4540 11740 4532 11740 4528 11744 4524 11744 
	4520 11748 4508 11748 4504 11752 4500 11752 4496 11756 
	4484 11756 4480 11760 4372 11760 4364 11756 4344 11756 
	4340 11752 4336 11752 4332 11748 4304 11748 4300 11744 
	4288 11744 4284 11740 4260 11740 4256 11736 4228 11736 
	4220 11732 4188 11732 4180 11736 4152 11736 4148 11740 
	4124 11740 4120 11744 4108 11744 4104 11748 4076 11748 
	4072 11752 4068 11752 4064 11756 4044 11756 4040 11760 
	3928 11760 3924 11756 3912 11756 3908 11752 3904 11752 
	3900 11748 3888 11748 3884 11744 3880 11744 3876 11740 
	3868 11740 3868 11736 3860 11736 3856 11728 3848 11728 
	3844 11724 3836 11720 3836 11716 3832 11716 3828 11712 
	3824 11708 3820 11704 3816 11700 3812 11700 3808 11692 
	3800 11684 3800 11680 3792 11680 3792 11672 3788 11672 
	3788 11668 3780 11660 3776 11656 3776 11648 3772 11644 
	3768 11640 3768 11636 3764 11632 3764 11628 3760 11624 
	3760 11616 3756 11612 3756 11608 3752 11604 3748 11600 
	3748 11584 3744 11580 3744 11572 3740 11568 3740 11556 
	3736 11548 3736 11536 3732 11528 3732 11340 3736 11340 
	3736 11192 3732 11192 3732 11004 3736 10996 3736 10984 
	3740 10976 3740 10964 3744 10960 3744 10952 3748 10948 
	3748 10932 3752 10928 3756 10924 3756 10920 3760 10916 
	3760 10908 3764 10904 3764 10900 3768 10896 3768 10888 
	3772 10888 3776 10884 3776 10876 3780 10872 3788 10864 
	3788 10860 3792 10860 3792 10852 3800 10852 3800 10848 
	3808 10840 3812 10832 3816 10832 3820 10828 3824 10824 
	3828 10820 3832 10816 3836 10816 3836 10812 3844 10808 
	3848 10804 3856 10804 3860 10796 3868 10796 3868 10792 
	3876 10792 3880 10788 3884 10788 3888 10784 3900 10784 
	3904 10780 3908 10780 3912 10776 3924 10776 3928 10772 
	4040 10772 4044 10776 4064 10776 4068 10780 4072 10780 
	4076 10784 4104 10784 4108 10788 4120 10788 4124 10792 
	4148 10792 4152 10796 4180 10796 4188 10800 4208 10800
# polyline
2 1 0 1 0 0 741 0 -1 4.0 0 0 0 0 0 7
	7148 7600 7168 7600 7192 7604 7212 7608 7236 7612 
	7256 7620 7260 7620
# polyline
2 1 0 1 0 0 740 0 -1 4.0 0 0 0 0 0 8
	7364 7668 7372 7672 7388 7684 7404 7696 7416 7708 
	7432 7720 7440 7732 7452 7744
# polyline
2 1 0 1 0 0 739 0 -1 4.0 0 0 0 0 0 11
	7520 7844 7524 7852 7528 7864 7536 7872 7540 7884 
	7540 7896 7548 7908 7548 7920 7552 7932 7556 7940 
	7560 7952
# polyline
2 1 0 1 0 0 737 0 -1 4.0 0 0 0 0 0 10
	7568 8068 7568 8104 7564 8108 7564 8124 7560 8128 
	7560 8160 7556 8164 7556 8168 7552 8172 7552 8184
# polyline
2 1 0 1 0 0 736 0 -1 4.0 0 0 0 0 0 10
	7528 8300 7528 8316 7524 8316 7524 8360 7528 8360 
	7528 8400 7532 8400 7532 8408 7536 8408 7536 8416
# polyline
2 1 0 1 0 0 735 0 -1 4.0 0 0 0 0 0 6
	7560 8532 7560 8544 7564 8548 7564 8564 7568 8568 
	7568 8648
# polyline
2 1 0 1 0 0 734 0 -1 4.0 0 0 0 0 0 11
	7548 8760 7548 8764 7540 8776 7540 8788 7536 8800 
	7528 8808 7524 8820 7516 8836 7508 8848 7504 8860 
	7500 8868
# polyline
2 1 0 1 0 0 733 0 -1 4.0 0 0 0 0 0 8
	7424 8960 7416 8964 7404 8976 7388 8988 7372 9000 
	7352 9008 7336 9024 7328 9024
# polyline
2 1 0 1 0 0 732 0 -1 4.0 0 0 0 0 0 5
	7216 9064 7212 9064 7192 9068 7168 9072 7100 9072
# polyline
2 1 0 1 0 0 731 0 -1 4.0 0 0 0 0 0 7
	6984 9044 6972 9040 6952 9028 6932 9024 6916 9008 
	6896 9000 6884 8992
# polyline
2 1 0 1 0 0 730 0 -1 4.0 0 0 0 0 0 9
	6796 8908 6788 8900 6780 8888 6772 8872 6764 8860 
	6756 8848 6752 8836 6744 8820 6740 8808
# polyline
2 1 0 1 0 0 729 0 -1 4.0 0 0 0 0 0 5
	6708 8696 6704 8692 6704 8684 6700 8676 6700 8580
# polyline
2 1 0 1 0 0 727 0 -1 4.0 0 0 0 0 0 15
	6720 8464 6720 8464 6720 8460 6724 8460 6724 8452 
	6728 8448 6728 8428 6732 8424 6732 8408 6736 8408 
	6736 8400 6740 8400 6740 8360 6744 8360 6744 8352
# polyline
2 1 0 1 0 0 726 0 -1 4.0 0 0 0 0 0 15
	6728 8232 6728 8232 6728 8224 6724 8220 6724 8212 
	6720 8212 6720 8188 6716 8184 6716 8172 6712 8168 
	6712 8164 6708 8160 6708 8128 6704 8124 6704 8120
# polyline
2 1 0 1 0 0 725 0 -1 4.0 0 0 0 0 0 12
	6700 8000 6700 7996 6704 7988 6704 7980 6708 7968 
	6708 7952 6712 7940 6716 7932 6720 7920 6720 7908 
	6728 7896 6728 7888
# polyline
2 1 0 1 0 0 724 0 -1 4.0 0 0 0 0 0 8
	6784 7784 6788 7772 6800 7760 6812 7744 6828 7732 
	6836 7720 6852 7708 6860 7700
# polyline
2 1 0 1 0 0 723 0 -1 4.0 0 0 0 0 0 7
	6960 7636 6972 7632 6992 7624 7012 7620 7032 7612 
	7056 7608 7072 7604
# polyline
2 1 0 1 0 0 721 0 -1 4.0 0 0 0 0 0 502
	7148 7600 7168 7600 7192 7604 7212 7608 7236 7612 
	7256 7620 7276 7624 7296 7632 7316 7640 7336 7648 
	7352 7660 7368 7668 7384 7680 7400 7692 7412 7704 
	7424 7716 7440 7724 7452 7736 7460 7752 7472 7764 
	7480 7776 7488 7784 7496 7792 7500 7808 7508 7816 
	7512 7824 7520 7836 7524 7844 7528 7856 7532 7864 
	7536 7872 7540 7880 7540 7888 7548 7896 7548 7908 
	7552 7912 7552 7920 7556 7924 7560 7928 7560 7948 
	7564 7952 7568 7956 7564 7952 7560 7952 7560 7940 
	7556 7940 7556 7932 7552 7932 7552 7928 7548 7924 
	7548 7920 7544 7920 7540 7916 7540 7912 7536 7908 
	7532 7904 7528 7900 7524 7896 7520 7892 7516 7888 
	7512 7888 7508 7884 7508 7880 7504 7880 7500 7876 
	7496 7876 7492 7872 7488 7868 7484 7868 7492 7868 
	7492 7872 7500 7872 7504 7876 7512 7876 7516 7880 
	7528 7880 7528 7884 7536 7888 7544 7888 7548 7892 
	7556 7892 7560 7896 7568 7900 7580 7900 7584 7908 
	7588 7908 7596 7912 7604 7912 7608 7920 7616 7920 
	7624 7924 7628 7932 7636 7936 7648 7940 7656 7944 
	7660 7952 7668 7956 7676 7960 7684 7968 7696 7972 
	7704 7980 7712 7988 7716 7996 7728 8004 7736 8012 
	7744 8020 7756 8028 7760 8040 7768 8048 7776 8060 
	7784 8068 7792 8084 7800 8096 7808 8108 7812 8120 
	7824 8132 7828 8144 7832 8156 7840 8172 7844 8188 
	7848 8200 7852 8216 7856 8232 7860 8248 7860 8264 
	7868 8280 7868 8392 7860 8408 7860 8424 7856 8440 
	7852 8456 7848 8472 7844 8484 7840 8500 7832 8516 
	7828 8528 7824 8540 7812 8552 7808 8564 7800 8576 
	7792 8588 7784 8604 7776 8612 7768 8624 7760 8632 
	7756 8644 7744 8652 7736 8660 7728 8668 7716 8676 
	7712 8684 7704 8692 7696 8700 7684 8704 7676 8712 
	7668 8716 7660 8720 7656 8728 7648 8732 7636 8736 
	7628 8740 7624 8748 7616 8752 7608 8752 7604 8760 
	7596 8760 7588 8764 7584 8764 7580 8772 7568 8772 
	7560 8776 7556 8780 7548 8780 7544 8784 7536 8784 
	7528 8788 7528 8792 7516 8792 7512 8796 7504 8796 
	7500 8800 7492 8800 7492 8804 7484 8804 7488 8804 
	7492 8800 7496 8796 7500 8796 7504 8792 7508 8792 
	7508 8788 7512 8784 7516 8784 7520 8780 7524 8776 
	7528 8772 7532 8768 7536 8764 7540 8760 7540 8756 
	7544 8752 7548 8752 7548 8748 7552 8744 7552 8740 
	7556 8740 7556 8736 7560 8732 7560 8720 7564 8720 
	7568 8716 7564 8720 7560 8724 7560 8744 7556 8748 
	7552 8752 7552 8760 7548 8764 7548 8776 7540 8784 
	7540 8792 7536 8800 7532 8808 7528 8816 7524 8828 
	7520 8836 7512 8848 7508 8856 7500 8864 7496 8880 
	7488 8888 7480 8896 7472 8908 7460 8924 7452 8936 
	7440 8948 7424 8956 7412 8968 7400 8980 7384 8992 
	7368 9004 7352 9012 7336 9024 7316 9032 7296 9040 
	7276 9048 7256 9052 7236 9060 7212 9064 7192 9068 
	7168 9072 7100 9072 7076 9068 7056 9064 7032 9060 
	7012 9052 6992 9048 6972 9040 6952 9032 6932 9024 
	6916 9012 6900 9004 6884 8992 6868 8980 6856 8968 
	6844 8956 6828 8948 6816 8936 6808 8924 6796 8908 
	6788 8896 6780 8888 6772 8880 6768 8864 6756 8856 
	6756 8848 6748 8836 6744 8828 6740 8816 6736 8808 
	6732 8800 6728 8792 6728 8784 6720 8776 6720 8764 
	6716 8760 6716 8752 6712 8748 6708 8744 6708 8724 
	6704 8720 6700 8716 6704 8720 6708 8720 6708 8732 
	6712 8736 6712 8740 6716 8740 6716 8744 6720 8748 
	6720 8752 6724 8752 6728 8756 6728 8760 6732 8764 
	6736 8768 6740 8772 6744 8776 6748 8780 6752 8784 
	6756 8784 6756 8788 6760 8792 6764 8792 6768 8796 
	6772 8796 6776 8800 6780 8804 6784 8804 6776 8804 
	6776 8800 6768 8800 6764 8796 6756 8796 6752 8792 
	6740 8792 6740 8788 6732 8784 6724 8784 6720 8780 
	6712 8780 6708 8776 6700 8772 6688 8772 6684 8764 
	6680 8764 6672 8760 6664 8760 6660 8752 6652 8752 
	6644 8748 6640 8740 6632 8736 6620 8732 6612 8728 
	6608 8720 6600 8716 6592 8712 6584 8704 6572 8700 
	6564 8692 6556 8684 6552 8676 6540 8668 6532 8660 
	6524 8652 6512 8644 6508 8632 6500 8624 6492 8612 
	6484 8604 6476 8588 6468 8576 6460 8564 6456 8552 
	6444 8540 6440 8528 6436 8516 6428 8500 6424 8484 
	6420 8472 6416 8456 6412 8440 6408 8424 6408 8408 
	6400 8392 6400 8280 6408 8264 6408 8248 6412 8232 
	6416 8216 6420 8200 6424 8188 6428 8172 6436 8156 
	6440 8144 6444 8132 6456 8120 6460 8108 6468 8096 
	6476 8084 6484 8068 6492 8060 6500 8048 6508 8040 
	6512 8028 6524 8020 6532 8012 6540 8004 6552 7996 
	6556 7988 6564 7980 6572 7972 6584 7968 6592 7960 
	6600 7956 6608 7952 6612 7944 6620 7940 6632 7936 
	6640 7932 6644 7924 6652 7920 6660 7920 6664 7912 
	6672 7912 6680 7908 6684 7908 6688 7900 6700 7900 
	6708 7896 6712 7892 6720 7892 6724 7888 6732 7888 
	6740 7884 6740 7880 6752 7880 6756 7876 6764 7876 
	6768 7872 6776 7872 6776 7868 6784 7868 6780 7868 
	6776 7872 6772 7876 6768 7876 6764 7880 6760 7880 
	6756 7884 6756 7888 6752 7888 6748 7892 6744 7896 
	6740 7900 6736 7904 6732 7908 6728 7912 6728 7916 
	6724 7920 6720 7920 6720 7924 6716 7928 6716 7932 
	6712 7932 6712 7940 6708 7940 6708 7952 6704 7952 
	6700 7956 6704 7952 6708 7948 6708 7928 6712 7924 
	6716 7920 6716 7912 6720 7908 6720 7896 6728 7888 
	6728 7880 6732 7872 6736 7864 6740 7856 6744 7844 
	6748 7836 6756 7824 6756 7816 6768 7808 6772 7792 
	6780 7784 6788 7776 6796 7764 6808 7752 6816 7736 
	6828 7724 6844 7716 6856 7704 6868 7692 6884 7680 
	6900 7668 6916 7660 6932 7648 6952 7640 6972 7632 
	6992 7624 7012 7620 7032 7612 7056 7608 7076 7604 
	7100 7600 7148 7600
# polyline
2 1 0 1 0 0 720 0 -1 4.0 0 0 0 0 0 14
	7140 10532 7168 10532 7176 10536 7180 10536 7188 10540 
	7200 10540 7208 10544 7212 10544 7216 10548 7228 10552 
	7232 10552 7236 10556 7244 10556 7248 10564
# polyline
2 1 0 1 0 0 719 0 -1 4.0 0 0 0 0 0 19
	7336 10640 7340 10640 7344 10644 7348 10652 7352 10656 
	7356 10664 7360 10668 7364 10672 7368 10676 7372 10684 
	7376 10688 7380 10696 7384 10700 7384 10704 7392 10712 
	7392 10716 7396 10720 7400 10728 7404 10732
# polyline
2 1 0 1 0 0 718 0 -1 4.0 0 0 0 0 0 17
	7452 10840 7452 10844 7456 10852 7460 10856 7460 10864 
	7464 10872 7464 10876 7468 10880 7468 10884 7472 10888 
	7472 10904 7476 10908 7480 10916 7480 10932 7484 10940 
	7484 10948 7488 10952
# polyline
2 1 0 1 0 0 717 0 -1 4.0 0 0 0 0 0 10
	7508 11068 7508 11076 7512 11080 7512 11092 7516 11096 
	7516 11128 7520 11132 7520 11172 7524 11180 7524 11184
# polyline
2 1 0 1 0 0 716 0 -1 4.0 0 0 0 0 0 6
	7524 11300 7524 11352 7520 11360 7520 11400 7516 11404 
	7516 11416
# polyline
2 1 0 1 0 0 715 0 -1 4.0 0 0 0 0 0 14
	7496 11536 7496 11548 7492 11556 7492 11572 7488 11576 
	7488 11580 7484 11584 7484 11592 7480 11600 7480 11616 
	7476 11624 7472 11628 7472 11640 7468 11648
# polyline
2 1 0 1 0 0 714 0 -1 4.0 0 0 0 0 0 20
	7424 11756 7424 11760 7420 11768 7416 11772 7416 11780 
	7412 11784 7408 11788 7404 11792 7404 11800 7400 11804 
	7396 11812 7392 11816 7392 11820 7384 11828 7384 11832 
	7380 11836 7376 11844 7372 11848 7368 11856 7364 11856
# polyline
2 1 0 1 0 0 713 0 -1 4.0 0 0 0 0 0 17
	7284 11944 7284 11944 7276 11952 7272 11956 7264 11956 
	7260 11960 7256 11964 7248 11968 7244 11976 7236 11976 
	7232 11980 7228 11980 7216 11984 7212 11988 7208 11988 
	7200 11992 7184 11992
# polyline
2 1 0 1 0 0 711 0 -1 4.0 0 0 0 0 0 18
	7068 11992 7060 11988 7056 11988 7052 11984 7040 11980 
	7036 11980 7032 11976 7024 11976 7020 11968 7012 11964 
	7008 11960 7004 11956 6996 11956 6992 11952 6984 11944 
	6976 11936 6972 11936 6968 11932
# polyline
2 1 0 1 0 0 710 0 -1 4.0 0 0 0 0 0 20
	6892 11844 6888 11836 6884 11832 6884 11828 6876 11820 
	6876 11816 6872 11812 6868 11804 6864 11800 6864 11792 
	6860 11788 6856 11784 6852 11780 6852 11772 6848 11768 
	6844 11760 6844 11756 6840 11748 6836 11744 6836 11740
# polyline
2 1 0 1 0 0 709 0 -1 4.0 0 0 0 0 0 15
	6796 11628 6796 11628 6792 11624 6788 11616 6788 11600 
	6784 11592 6784 11584 6780 11580 6780 11576 6776 11572 
	6776 11556 6772 11548 6772 11536 6768 11528 6768 11516
# polyline
2 1 0 1 0 0 708 0 -1 4.0 0 0 0 0 0 5
	6748 11396 6748 11396 6748 11360 6744 11352 6744 11280
# polyline
2 1 0 1 0 0 707 0 -1 4.0 0 0 0 0 0 8
	6748 11164 6748 11132 6752 11128 6752 11096 6756 11092 
	6756 11056 6760 11052 6760 11048
# polyline
2 1 0 1 0 0 706 0 -1 4.0 0 0 0 0 0 17
	6784 10932 6788 10932 6788 10916 6792 10908 6796 10904 
	6796 10888 6800 10884 6800 10880 6804 10876 6804 10872 
	6808 10864 6808 10856 6812 10852 6816 10844 6816 10832 
	6820 10828 6820 10820
# polyline
2 1 0 1 0 0 705 0 -1 4.0 0 0 0 0 0 19
	6876 10720 6876 10712 6884 10704 6884 10700 6888 10696 
	6892 10688 6896 10684 6900 10676 6904 10672 6908 10668 
	6912 10664 6916 10656 6920 10652 6924 10644 6928 10640 
	6932 10636 6936 10632 6940 10628 6944 10628
# polyline
2 1 0 1 0 0 704 0 -1 4.0 0 0 0 0 0 12
	7036 10556 7036 10552 7040 10552 7052 10548 7056 10544 
	7060 10544 7068 10540 7080 10540 7088 10536 7092 10536 
	7100 10532 7140 10532
# polyline
2 1 0 1 0 0 702 0 -1 4.0 0 0 0 0 0 638
	7140 10532 7168 10532 7176 10536 7180 10536 7188 10540 
	7200 10540 7208 10544 7212 10544 7216 10548 7228 10552 
	7232 10552 7236 10556 7244 10556 7248 10564 7256 10568 
	7260 10568 7264 10572 7272 10576 7276 10580 7284 10584 
	7288 10588 7292 10592 7296 10596 7304 10600 7308 10604 
	7316 10608 7316 10616 7324 10616 7328 10620 7336 10628 
	7336 10632 7340 10636 7348 10640 7352 10644 7352 10648 
	7360 10656 7364 10660 7368 10664 7372 10668 7376 10672 
	7384 10676 7384 10684 7392 10684 7392 10688 7396 10696 
	7404 10700 7404 10704 7408 10708 7412 10716 7416 10716 
	7424 10720 7424 10724 7428 10732 7432 10732 7436 10740 
	7440 10744 7448 10752 7452 10752 7452 10760 7460 10764 
	7468 10772 7472 10776 7476 10784 7480 10784 7484 10788 
	7488 10792 7492 10796 7496 10800 7500 10804 7504 10808 
	7508 10812 7516 10816 7520 10820 7524 10824 7528 10828 
	7528 10832 7536 10832 7540 10836 7540 10840 7548 10844 
	7548 10848 7552 10852 7560 10852 7560 10856 7568 10860 
	7576 10864 7580 10872 7584 10872 7588 10876 7592 10880 
	7596 10880 7600 10884 7604 10888 7608 10888 7612 10896 
	7616 10900 7624 10900 7628 10904 7632 10908 7636 10912 
	7640 10916 7644 10920 7648 10920 7656 10928 7664 10932 
	7668 10936 7672 10940 7676 10944 7680 10948 7684 10952 
	7692 10956 7696 10960 7704 10964 7708 10972 7712 10976 
	7716 10976 7724 10984 7724 10988 7732 10992 7736 10996 
	7740 11000 7744 11004 7748 11008 7756 11012 7756 11016 
	7760 11020 7768 11028 7772 11032 7772 11036 7780 11040 
	7784 11048 7784 11052 7792 11056 7792 11060 7800 11064 
	7804 11072 7804 11076 7812 11084 7812 11088 7816 11092 
	7820 11096 7824 11104 7824 11108 7828 11116 7832 11120 
	7836 11128 7836 11136 7844 11140 7844 11152 7848 11156 
	7852 11164 7852 11168 7856 11172 7856 11180 7860 11184 
	7860 11204 7864 11212 7864 11216 7868 11224 7868 11308 
	7864 11316 7864 11320 7860 11328 7860 11348 7856 11352 
	7856 11360 7852 11364 7852 11368 7848 11376 7844 11380 
	7844 11392 7836 11396 7836 11404 7832 11412 7828 11416 
	7824 11424 7824 11428 7820 11436 7816 11440 7812 11444 
	7812 11448 7804 11456 7804 11460 7800 11468 7792 11472 
	7792 11476 7784 11480 7784 11484 7780 11492 7772 11496 
	7772 11500 7768 11504 7760 11512 7756 11516 7756 11520 
	7748 11524 7744 11528 7740 11532 7736 11536 7732 11540 
	7724 11544 7724 11548 7716 11556 7712 11556 7708 11560 
	7704 11568 7696 11572 7692 11576 7684 11580 7680 11584 
	7676 11588 7672 11592 7668 11596 7664 11600 7656 11604 
	7648 11612 7644 11612 7640 11616 7636 11620 7632 11624 
	7628 11628 7624 11632 7616 11632 7612 11636 7608 11640 
	7604 11640 7600 11648 7596 11652 7592 11652 7588 11656 
	7584 11660 7580 11660 7576 11668 7568 11672 7560 11676 
	7560 11680 7552 11680 7548 11684 7548 11688 7540 11692 
	7540 11696 7536 11700 7528 11700 7528 11704 7524 11708 
	7520 11712 7516 11716 7508 11720 7504 11724 7500 11728 
	7496 11732 7492 11736 7488 11740 7484 11744 7480 11748 
	7476 11748 7472 11756 7468 11760 7460 11768 7452 11772 
	7452 11780 7448 11780 7440 11788 7436 11792 7432 11800 
	7428 11800 7424 11808 7424 11812 7416 11816 7412 11816 
	7408 11824 7404 11828 7404 11832 7396 11836 7392 11844 
	7392 11848 7384 11848 7384 11856 7376 11860 7372 11864 
	7368 11868 7364 11872 7360 11876 7352 11884 7352 11888 
	7348 11892 7340 11896 7336 11900 7336 11904 7328 11912 
	7324 11916 7316 11916 7316 11924 7308 11928 7304 11932 
	7296 11936 7292 11940 7288 11944 7284 11948 7276 11952 
	7272 11956 7264 11960 7260 11964 7256 11964 7248 11968 
	7244 11976 7236 11976 7232 11980 7228 11980 7216 11984 
	7212 11988 7208 11988 7200 11992 7188 11992 7180 11996 
	7176 11996 7168 12000 7100 12000 7092 11996 7088 11996 
	7080 11992 7068 11992 7060 11988 7056 11988 7052 11984 
	7040 11980 7036 11980 7032 11976 7024 11976 7020 11968 
	7012 11964 7008 11964 7004 11960 6996 11956 6992 11952 
	6984 11948 6980 11944 6976 11940 6972 11936 6964 11932 
	6960 11928 6952 11924 6952 11916 6944 11916 6940 11912 
	6932 11904 6932 11900 6928 11896 6920 11892 6916 11888 
	6916 11884 6908 11876 6904 11872 6900 11868 6896 11864 
	6892 11860 6884 11856 6884 11848 6876 11848 6876 11844 
	6872 11836 6864 11832 6864 11828 6860 11824 6856 11816 
	6852 11816 6844 11812 6844 11808 6840 11800 6836 11800 
	6832 11792 6828 11788 6820 11780 6816 11780 6816 11772 
	6808 11768 6800 11760 6796 11756 6792 11748 6788 11748 
	6784 11744 6780 11740 6776 11736 6772 11732 6768 11728 
	6764 11724 6760 11720 6756 11720 6752 11716 6748 11712 
	6744 11708 6740 11704 6740 11700 6732 11700 6728 11696 
	6728 11692 6720 11688 6720 11684 6716 11680 6708 11680 
	6708 11676 6700 11672 6692 11668 6688 11660 6684 11660 
	6680 11656 6676 11652 6672 11652 6668 11648 6664 11640 
	6660 11640 6656 11636 6652 11632 6644 11632 6640 11628 
	6636 11624 6632 11620 6628 11616 6624 11612 6620 11612 
	6612 11604 6604 11600 6600 11596 6596 11592 6592 11588 
	6588 11584 6584 11580 6576 11576 6572 11572 6568 11572 
	6564 11568 6560 11560 6556 11556 6552 11556 6544 11548 
	6544 11544 6536 11540 6532 11536 6528 11532 6524 11528 
	6520 11524 6512 11520 6512 11516 6508 11512 6500 11504 
	6496 11500 6496 11496 6488 11492 6484 11484 6484 11480 
	6476 11476 6476 11472 6468 11468 6464 11460 6464 11456 
	6456 11448 6456 11444 6452 11440 6448 11436 6444 11428 
	6444 11424 6440 11416 6436 11412 6432 11404 6432 11396 
	6424 11392 6424 11380 6420 11376 6416 11368 6416 11364 
	6412 11360 6412 11352 6408 11348 6408 11328 6404 11320 
	6404 11316 6400 11308 6400 11224 6404 11216 6404 11212 
	6408 11204 6408 11184 6412 11180 6412 11172 6416 11168 
	6416 11164 6420 11156 6424 11152 6424 11140 6432 11136 
	6432 11128 6436 11120 6440 11116 6444 11108 6444 11104 
	6448 11096 6452 11092 6456 11088 6456 11084 6464 11076 
	6464 11072 6468 11064 6476 11060 6476 11056 6484 11052 
	6484 11048 6488 11040 6496 11036 6496 11032 6500 11028 
	6508 11020 6512 11016 6512 11012 6520 11008 6524 11004 
	6528 11000 6532 10996 6536 10992 6544 10988 6544 10984 
	6552 10976 6556 10976 6560 10972 6564 10964 6568 10960 
	6572 10960 6576 10956 6584 10952 6588 10948 6592 10944 
	6596 10940 6600 10936 6604 10932 6612 10928 6620 10920 
	6624 10920 6628 10916 6632 10912 6636 10908 6640 10904 
	6644 10900 6652 10900 6656 10896 6660 10888 6664 10888 
	6668 10884 6672 10880 6676 10880 6680 10876 6684 10872 
	6688 10872 6692 10864 6700 10860 6708 10856 6708 10852 
	6716 10852 6720 10848 6720 10844 6728 10840 6728 10836 
	6732 10832 6740 10832 6740 10828 6744 10824 6748 10820 
	6752 10816 6756 10812 6760 10812 6764 10808 6768 10804 
	6772 10800 6776 10796 6780 10792 6784 10788 6788 10784 
	6792 10784 6796 10776 6800 10772 6808 10764 6816 10760 
	6816 10752 6820 10752 6828 10744 6832 10740 6836 10732 
	6840 10732 6844 10724 6844 10720 6852 10716 6856 10716 
	6860 10708 6864 10704 6864 10700 6872 10696 6876 10688 
	6876 10684 6884 10684 6884 10676 6892 10672 6896 10668 
	6900 10664 6904 10660 6908 10656 6916 10648 6916 10644 
	6920 10640 6928 10636 6932 10632 6932 10628 6940 10620 
	6944 10616 6952 10616 6952 10608 6960 10604 6964 10600 
	6972 10596 6976 10592 6980 10588 6984 10584 6992 10580 
	6996 10576 7004 10572 7008 10568 7012 10568 7020 10564 
	7024 10556 7032 10556 7036 10552 7040 10552 7052 10548 
	7056 10544 7060 10544 7068 10540 7080 10540 7088 10536 
	7092 10536 7100 10532 7140 10532




Dellinger & Muir 3 double-elliptic approximation

Figure 2: Three different approximations (dashed curves) to the qSV impulse-response
surface of Greenhorn Shale (bold curves). On the left is the standard vertical paraxial
elliptic approximation. In the center is the horizontal paraxial elliptic approximation. On
the right is Muir’s double-elliptic approximation.

Figure 3: Three different approximations (dashed curves) to the qSV dispersion-relation
surface of Greenhorn Shale (bold curves). On the left is the standard vertical paraxial
elliptic approximation. In the center is the horizontal paraxial elliptic approximation. On
the right is Muir’s double-elliptic approximation; the fit is so close the dashed curve is hard
to see.

SEP–70


from rsf.proj import *

Plot('notate3','notate3.txt','plas -i')

greenR = '''
c11=227.
c22=227.

c12=129.

c13=107.
c23=107.

c33=341.

c44=54.
c55=54.

c66=106.
'''

green = '''
c11=341.
c22=341.

c12=129.

c13=107.
c23=107.

c33=227.

c44=54.
c55=54.

c66=106.
'''

Plot('file1',None,'vr %s norm=250 only=SV vrscale=2.' % greenR,prefix=plprefix)
Plot('plot1','file1 notate3','Overlay')

Plot('file2',None,'vr %s norm=250 only=SV vrscale=2.' % green,prefix=plprefix)
Plot('plot2','file2 notate3','Overlay',vppen='rotate=90')

Plot('tfile',None,'vrtest %s norm=250 groupscale=2. inc=.05 m=-1 which=1 francis=n invert=n' % green,
     prefix=plprefix)
Plot('tfile1','tfile','Overlay',vppen='fat=3')
Plot('tfile2',None,
     'vrtest %s norm=250 dash=.1 phasescale=2. inc=.05 m=-1 which=0 francis=y flip=y invert=n' % green,
     prefix=plprefix)
Plot('plot3','tfile1 tfile2 notate3','Overlay')

Result('verthoriz','plot1 plot2 plot3','SideBySideIso',
       vppen='size=a gridnum=3,1 gridsize=3.7,3.7 xcenter=0 ycenter=0')

Plot('phfile1',None,'vr %s norm=250 only=SVdisp vrscale=1.' % greenR,prefix=plprefix)
Plot('phplot1','phfile1 notate3','Overlay')

Plot('phfile2',None,'vr %s norm=250 only=SVdisp vrscale=1.' % green,prefix=plprefix)
Plot('phplot2','phfile2 notate3','Overlay',vppen='rotate=90')

Plot('ptfile',None,'vrtest %s norm=250 phasescale=.5 inc=.05 m=-1 which=0 francis=n invert=n' % green,
     prefix=plprefix)
Plot('ptfile1','ptfile','Overlay',vppen='fat=2')
Plot('ptfile2',None,
     'vrtest %s norm=250 phasescale=.5 dash=.1 inc=.05 m=-1 which=0 francis=y invert=n' % green,
     prefix=plprefix)
Plot('phplot3','ptfile1 ptfile2 notate3','Overlay')

Result('verthoriz2','phplot1 phplot2 phplot3','SideBySideIso',
       vppen='size=a gridnum=3,1 gridsize=2.7,2.7 xcenter=0 ycenter=0')

Plot('gfile',None,'vrtest %s norm=250 groupscale=2. inc=.05 m=-1 which=1 francis=n invert=n' % green,
     prefix=plprefix)
Plot('gfile1','gfile','Overlay',vppen='fat=2')
Plot('gfile2',None,
     'vrtest %s norm=250 dash=.06 phasescale=2. inc=.05 m=-1 which=0 francis=y flip=y invert=n' % green,
     prefix=plprefix)
Plot('gplot1','gfile1 gfile2 notate3','Overlay')

Plot('gfile3',None,
     'vrtest %s norm=250 groupscale=2. dash=.06 inc=.05 m=-1 which=1 francis=y invert=n' % green,
     prefix=plprefix)
Plot('gplot2','gfile1 gfile3 notate3','Overlay')

Result('compare','gplot1 gplot2','SideBySideIso',
       vppen='size=a gridnum=3,1 gridsize=2.7,2.7 xcenter=0 ycenter=0')

Plot('pfile',None,'vrtest %s norm=250 groupscale=2. inc=.05 m=1 which=1 francis=n invert=n' % green,
     prefix=plprefix)
Plot('pfile1','pfile','Overlay',vppen='fat=1')
Plot('pfile2',None,
     'vrtest %s norm=250 dash=.06 phasescale=2. inc=.05 m=1 which=0 francis=y flip=y invert=n' % green,
     prefix=plprefix)
Plot('pplot1','pfile1 pfile2 notate3','Overlay',vppen='scale=0.5')

Plot('ppfile',None,
     'vrtest %s norm=250 groupscale=2. inc=.05 m=1 which=1 francis=n invert=n' % green,
     prefix=plprefix)
Plot('ppfile1','ppfile','Overlay',vppen='fat=1')
Plot('ppfile2',None,
     'vrtest %s norm=250 groupscale=2. dash=.06 inc=.05 m=1 which=1 francis=y invert=n' % green,
     prefix=plprefix)
Plot('pplot2','ppfile1 ppfile2 notate3','Overlay',vppen='scale=0.5')

Result('compare2','pplot1 pplot2','SideBySideIso',
       vppen='size=a gridnum=3,1 gridsize=2.7,2.7 xcenter=0 ycenter=0')

End()
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THE DOUBLE ELLIPTIC APPROXIMATION...

in the impulse-response domain

Muir’s trick is to turn the problem on its side and also look at the horizontal paraxial
approximating ellipse. This has all the useful properties of the vertical ellipse, with the
difference that it fits the true horizontal velocity and the vertical NMO velocity (not the
same thing as the true vertical velocity). Figure 2 shows the vertical and horizontal paraxial
approximating ellipses, along with Muir’s double-elliptic approximation. Muir’s approxi-
mation fits four parameters, the vertical and horizontal true and NMO velocities. Since it
is single-valued, it cannot follow the qSV triplication, but fits well elsewhere.

in the dispersion-relation domain

There is no such problem in the dispersion-relation domain, since triplications are impos-
sible there. Figure 3 shows how the three approximations shown in Figure 2 work in the
dispersion-relation domain. Just like elliptical anisotropy, Muir’s four-parameter approxi-
mation is calculated in the dispersion-relation domain by simply using slownesses instead
of velocities in the same approximation formula. Note in Figure 3 that the double-elliptic
approximation in the dispersion-relation domain is nearly exact for this example.

but are they consistent?

Of course there is one technicality: the elliptical approximations in the previous two fig-
ures were perfectly consistent, but the double-elliptic approximations were not. Muir’s
approximation did a much better job in the dispersion-relation domain than it did in the
impulse-response domain. Figure 4 shows how the double-elliptic approximations fit in the
two different domains compare in the impulse-response domain. Should we be concerned by
this discrepancy? Probably not, because this is a rather extreme example. If there are no
triplications the approximations as fit in the two domains are much more nearly consistent,
as is demonstrated in Figure 5.

CONCLUSIONS

The double-elliptic approximation introduced by Muir (1990) can approximate the kine-
matics of TI media quite accurately, although it is forced to cut off triplications when fit in
the impulse-response domain. In the dispersion-relation domain it remains accurate even
for triplicating media.

Our analysis in this paper was limited to simple kinematics. Before pronouncing the
double-elliptic approximation a success, we need to also demonstrate how it works when
used as the basis for an imaging technique; i.e, how accurately does it model the dynamics
of the wave equation? Karrenbach (1991) examines this question in a companion paper.

SEP–70
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Figure 4: Two different double-elliptic approximations (dashed curves) fit to the qSV mode
of Greenhorn Shale (solid curves). Left: the approximation is fit in the impulse-response
domain, and so the dashed curve has a simple analytic form. Right: the approximation is
fit in the dispersion-relation domain, and so is able to closely follow the triplication. This
approximating curve can only be calculated parametrically, however, and so is less useful.

Figure 5: Two different double-elliptic approximations (dashed curves) corresponding to
those in Figure 4, but this time fit to the qP mode of Greenhorn Shale (solid curves). (The
size of the “∗” in the middle shows the relative scales.) The discrepancy is much less since
there are no troublesome triplications.
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