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Abstract

On January 19, 1990 we received the Marmousi-
model data and the description of the data set (2-D
seismic line, 240 shots with 96 channels each,
wells 1504 and 9004). Then, on March 19, 1990
a new data set was received (5 shots have been
corrected) plus an additional well 2700 including
a VSP. The VSP, however, was never used by us.
Our work was performed in two phases:

PHASE 1: conventional processing (including
DMO) up to poststack time migration.

PHASE 2: Derivation of the macro-model and
subsequently shotgather-oriented prestack depth
migration.

In principle, two approaches exist to solve the
problem caused by depth migration. The problem
is that one has to specify the velocity as a function
of coordinates x and z through which the observed
wavefield is extrapolated using a rigorous version
of the one way wave equation.

The two alternate approaches are either the
FOCUSSING-APPROACH, (ie. a guess of
the macro model is refined by e.g. itera-
tive shot migration) or the MACRO-MODEL-
VERIFICATION-APPROACH (i.e. the macro-
model is checked and corrected by wavefront-
modeling, based on at least two shot-geophone
vectors per CMP and interface, the distance be-
tween neighbouring CMPs being equal to or less
than half the cablelength). ’
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After updating the macro model with this ap-
proach depth migration is done only once.

With this approach, after having migrated the in-
dividual shotgathers prior to stacking them, one
may display the CRGs (common-reflection point
gathers) as the final QC-tool.

Introduction

The complete description of the entire dataset in
terms of seismic data acquisition as well as well-
data is given by Bourgeois et al. (this volume).
The ultimate deadline for us for the treatment of
the data was May 30, 1990 (i.e. the date of the
workshop).

All results presented in the following discussion
were available at the workshop. In section 4 of
this article we show, in addition to the above men-
tioned results, the effects of data decimation at
post depth-migration stage proving that the orig-
inal coverage of 48—fold, i.e. 240 shot records,
could be reduced to a large extent without signif-
icant degradation of the resulting section,

This was done to demonstrate that for projects
like this, where one usually would have many
2-D lines available, the complete processing ef-
fort would be carried out for one testline only.
The resulting decimation test at the end clearly
would define the possible amount of data deci-
mation, reducing therefore the workload for the
remaining lines by a considerable amount.



Of course, the underlying macro-models must
be of high quality, but this requirement can be
fulfilled by the macro-model! updating approach
based on wavefront-modeling.

Data treatment

The actual processing work was divided into two
phases (Marschall and Papaterpos, 1989):

Phase 1:

Phase 1 is the conventional processing flow up to
poststack time migration (see Fig. 1).

The first step was to check the amplitude decay
of the data. As a result no residual amplitude
correction had to be applied, as can be seen from
the example (shotpoint 5400, channels 1, 48 and
96) in Fig. 2.

The second step was the detemunanon of the
source wavelet, i.e. the watergun array signature
(bandwidth 0-10/40-60 Hz). Two assumptions
were used, namely that the signature is maximum
delay (Evans et al., 1984, Marschall, 1988a) and
that its period T is related to the notch-frequency
fn in its amplitude spectrum by fn=3/(2T) (Safar,
1976).

This resulted in T=56 msec, fn=27 Hz and con-
firmed the wavelet estimate Wo(1/Z) which was
derived as Wo(Z), i.e. in its time reversed form
from the near trace section (time gate 0.3-2.4 sec)
based on averaged autocorrelations.

The spiking operator is then simply given as the
inverse operator to the given maximum delay
wavelet, i.e. 1/Wo (1/Z). After spiking an Ormsby
bandpass filter (0—10/40-60 Hz) was applied.
Fig. 3 summarizes the above steps, ie. we
have from top to bottom: Estimated minimum
delay wavelet, amplitude spectrum (with anno-
tated notch position), time-reversed minimum de-
lay wavelet, spiking filter operator and Ormsby
filter operator.

The third step was velocity analysis before and
after application of the dip moveout (DMO)-
process. Figs. 4a,b show an example at shotpoint
4000, proving the well-known fact that after DMO
the analysis of velocities is much easier.

After stacking the final step of phase 1 is the post-
stack time migration. The poststack FD-time mi-
gration was carried out with 90—percent velocities

(the 90 % figure was derived from a migration
velocity test).

Therefore after phase 1 the resulting database
for the subsequent phase 2 (= macro model and
prestack depth migration) contains:

» a near trace section (Fig. 5)

*  anear trace time migrated section (Fig. 6)

+ a 48-fold stack (Fig. 7)

+  apoststack time migration (Fig. 8), where the
three synthetic seismograms are also shown

+ constant-offset sections (COS)

+  CMP gathers (prior to NMO)

o three wells (1504, 2700, 9004) i.e. sonic and
density logs

Phase 2:

Phase 2 consists of the construction of the macro-
model (velocities and velocity interfaces), fol-
lowed by prestack depth migration of shotgath-
ers (Marschall 1988b, Marschall and Papaterpos
1989, Zuurbier and Marschall 1989).

The first step was to sclect the actual number of
velocity-interfaces to be interpreted in the post-
stack time migration. Six interfaces with num-
bers 10, 30, 35, 40, 50 and 60 have been inter-
preted and were image-ray migrated, where for
the image-ray migration the “first guess” of the
actual velocity depth field; derived from the ex-
isting well data, was used (see Figure 9).

Interfaces 40 and 50 on the resulting depth section
(left hand side) then had to be corrected based
on the interpretation of the unmigrated near-trace
section, since at least for these interfaces the stack
does not represent a “zero-offset section”.

These interfaces therefore have been computed by
ray migration. The velocity field for interfaces 10,
30, 35 and 40 consists of individual velocity depth
functions of the form V(Z)=Vo+aZ, whereas for
the deeper interfaces constant interval velocities
have been applied.

From interface 50 downwards a constant interval
velocity of 4400 m/sec was used. This in fact
shows our philosophy in solving the given prob-
lem: The depth section from mean sea level to
interface 50 should be analyzed primarily by con-
ventional poststack time migration, whereas the
section below interface 50 is to be resolved by
prestack depth migration.



The interface numbers 10 to 60 are annotated in
Fig. 8 as well. The resulting preliminary depth
section (= macro-model) is shown in Fig. 9.
The second step involved checking the resulting
macro-model with wavefront-modeling. Two off-
sets with the corresponding traveltimes per se-
lected CMP and interface were used. The CMPs
used are located in the western and eastern part
of the given line.

The usual method of verifying the macro-model
is to apply this checking procedure to the cho-
sen interfaces over the entire line. However, this
method was not tried here because of the com-
plicated tectonic style in the central part of the
section.

An example of this checking procedure is shown
in Fig. 10.

In the upper part of Fig. 10 the basic principle of
the velocity checking approach is explained: here
a zero-offset ray and an offset ray (offset x) are
used. The corresponding traveltimes To and Ty
both refer to the same interface.

The depth difference A Z (=error function) shown
indicates that

/2 < [0T2/2 = (/28]

which means that the velocity v is too high. The
error function then is transformed into a depth-
and space-variant velocity correction Av(x,z), giv-
ing

0+ AnTo/2 = {[(v + AT/ - (2/2)

or AZ=0

iie. the correct depth of the interface under
consideration. Further detail may be found in
Marschall and Papaterpos (1989). An actual ex-
ample for the Marmousi-line is shown in Fig. 10,
lower part. Here two offsets, i.e. 200 m and 1000
m, are used with the corresponding traveltimes.
Part A refers to the first verification step, i.e. we
use the velocity field v(x,z) and calculate the cor-
responding three pairs of pseudo ellipses (=loci
of constant traveltime) for the offsets 200 m and
1000 m respectively.

The offset/traveltime pairs used are annotated
above the shotpoints 7500, 8000 and 8250. Note

/2
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that in Figure 10 we show the resulting three
pseudo ellipses for inline offset 200 m plus the re-
sulting envelope (=tangent curve to these pseudo
ellipses), whereas we only show the resulting en-
velope for offset 1000 m and not the correspond-
ing three ellipses for this offset.

The velocity field v(x,z) results in a depth differ-
ence of Z=17 m at shotpoint 8000. After updat-
ing the velocity field by v(x,z) the calculation is
repeated and the result is shown at the bottom.
Clearly there is no depth difference between the
two envelopes anymore, proving that the macro-
model at this position for this particular interface
is data consistent (since we only used measured
quantities, i.e. offsets and traveltimes).

The resulting error function obtained by the ve-
locity checking procedure showed that the initial
interpretation of interface 35 had to be corrected,
of course also influencing the interval between in-
terface 35 and 40.

The updated version of the macro-model along
with the new velocity field v(x,z) is shown in Fig.
11. Note that, for example, interface 10 is now
defined at both sides of the line in the updated
version, and that interface 35 has disappeared.

This change was confirmed by the density infor-
mation in the two wells 1504 and 9004 respec-
tively as indicated in Fig. 12. Also the water-
layer was incorporated into the final model (Fig.
11, interface 5).

In Fig. 13 we show the final interpretation of the
poststack time-migrated section.

Interfaces correspond to the depth section (Fig.
11) as follows: 5, 1=10, 2=40, 3=50, 4=60. Note
that layer 5 is a waterlayer of constant thickness,
which of course does not result from interpreting
a seismic section, but is a predefined quantity.

Afterwards we calculated the corresponding zero-
offset section from the final macro-model (=depth
section). This digitized time section is shown in
Fig. 14. The final velocity distribution applies to
the whole section below and is given in Table 1.

Note that we also reduced the velocity below
interface 50 from 4400 m/s to 4200 m/s, since we
were able to use two checkpoints at both sides,

corresponding to the two segments of interface
60 shown in Fig.14.



INTERVAL VELOCITY v(z)
MSL to 5 1500 m/s

5110 1605 m/s + 0.265 z
10 to 40 1760 m/s + 0.650z
40 o 50 2800 m/s

below 50 4200 m/s

Table 1 Final velocity field

Fig. 15 shows an overlay of the zero-offset sec-
tion derived from the final macro-model including
diffractions and the unmigrated near-trace section,
giving an additional check. After updating the ve-
locity field on a layer-by-layer basis as discussed
above, the final macro-model was obtained. A
coloured display of the final macro model is pre-
sented in colour figure 7.

The third step i.e. prestack depth migration
was carried out next. Here each shotgather is
depth-migrated individually including zero trace
padding. One-sided padding with 120 traces
was applied as suggested by the final macro-
model. Prior to the stacking of the individually
migrated shotgathers a muting scheme has to be
derived and the so-called CRG-gathers (common-
reflection point) have to be displayed.

The CRGs give the final quality control tool, be-
cause each event must be horizontally aligned in
these gathers. If there is residual move-out then
this means that the underlying macro-model must
be corrected in terms of velocities and/or velocity
interfaces. The final depth-migrated section is ob-
tained by stacking the individual shotgathers (Fig.
16). For this result no mute has been applied at
all.

In addition Fig. 17 gives the result after having
applied what we thought was the optimum muting
scheme. The mute parameters can be deduced
from the left hand side and right hand side of the
resulting section (Fig. 17).

A useful modification here would be instead of
padding zero traces to add REAL DATATRACES
by applying the RECIPROCITY principle! This
means that we would transform the given shot-
gathers into SPLIT-SPREAD-gathers prior to the
depth migration process.

Interpretation (definition of macro-model):

Here usually the interpreter responsible for the ac-
tual area has to carry out the final interpretation.

As stated in the description of the model data set,
presaliferous folded carbonate platform deposits
are to be identified, in which a structural hydro-
carbon trap is expected.

The resulting depth section now may be compared
with the known solution, i.e. colour figure 1.
Clearly the result shows that we have solved the
target problem.

Additional results

As discussed, Fig. 16 gives the final result
of prestack depth migration, where all individu-
ally depth-migrated shotgathers have been stacked
without muting. Additional results here besides
muting (see Fig. 17) are obtained by data deci-
mation, i.e. we stack every n’th shot record only.
The following table summarizes the results:

Fig. 18: stack of every 3rd shot record

Fig. 19: Stack of every 5th shot record

Fig. 20: Stack of every 7th shot record

Fig. 21: Stack of every Sth record including
muting

As can be seen, we have included one example,
where a mute has also been applied to the in-
dividual shotgathers (Fig. 21). This result may
be compared with Fig. 17. All other results are
shown without any mute. Comparing the results
(Figs. 16 — 21) we concluded that even a dec-
imation of the data set to 20 % of the original
volume gives an acceptable result in terms of the
target-zone (i.c. below interface 50 of the macro-
model).

Summary

Prestack shotgather depth migration based on a
reliable macro-model has been applied to the
dataset.
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The initial macro-model was checked and cor-
rected by wavefront-modeling. The final depth
migration was only carried out once.

A final decimation test showed that with respect
to the target zone, i.e. below interface 50 of the
macro model, only 20 % of the data set still gives
an acceptable result.
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PROCESSING FLOWCHART
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Fig. 1l: Processing flowchart
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53



|
| COSTNLVEORI ST
1 -~ COP 289 / SP 3900 -
VELOCTY [m/s)
1 s g $ g % ¥ ¥ ¥ 8 i 3 3 & 3 3 8 = i
| [s] - 3 3 3 3 B 3 g 8 H 3 g H 3 g 8 o
00 g 1T e i Mrrre: IR Illl! 'n) LY XA B :
; b "‘b""""ww)”“‘ !m%' o h»‘ unh!,] i ‘Hulw lll}l}[ﬂ I
) M H »ﬁ ) J €
" 2 \‘l‘ 4 "“‘%" 1 gg A@( PO s L
Lo 5N " $ Ry (e . [ >
04 . .';1' K Al W f s ' L 04
4 .'»nw A > “ P e af « s
| AT *\f . agm i w = w .
[X) PPV P g P \y, i "a “‘ w Y
’ <~‘~ i ,.ﬂ = : & m&w 1 3 , N
? B,M”'»}m _,.W».A H .\\W ul’“ } 1“\"“ ‘“ D‘M Wm m W@FM" «\“ |
1.0 3 Ay i -- |~-~ u-v.‘ ? (T " 1.0
e |J‘ i ,‘ [t e‘ "',uﬂ Judad Ao * \ R T T i
e e A g ¢ L o e
WW&%wmewwva' D == VWW,W’WWWVWWWﬁ 12
b e d‘"’ ey :z SopTa “"‘ bl »“) I &’ 1..‘,»,“.'!‘!»”' !‘ A
ukw‘, ’ = ﬁ& y,\ (,'mn vw} lu, u ,;F L{b, ‘,\ "W
1.4 3 \" ‘ }& ) . ' “ l H” h;ln']" \I?M]y ) , v 14
‘ e S j 4 ‘,}n L
. e R P
18 5 lJ. ’I'”" ‘» o ny w I\ m“ 7 ll”' p \\)1 ,‘ it ,,y’ L o }K i F"' ,\‘ 18
‘? et et ” ‘ I “‘ il ! Oy il "} ey w
. b""' '“l"lwlg "y”\)i:' W‘g{:?’ “" »»,.m,,, ., ! %\» ) u»» Wl !" ‘ Q ) & ¢ m"{‘»r M il 20
! - ’ '., »\»' ’ , Qe ” Jﬂ' |" ‘!
W) 1 ; .wmw) %‘M»ﬂl M ww,h;‘, S
22 T w n 22
2.4 ! 24
&‘
,1‘ %!W@@WWWWW
| WWM‘L @M Sl
_ I ; D ~"A' 4 28
* It Pt ) i A “ulhlm mm it
" CONST&NT \"/‘E‘%OS”YMB;R:LIRUM . R'El;ATIVE AMPLITUDE BEHAVIOUR
: VELOCTY fm/s) AUPLTUDE STRENGTH (%]
" B R R R R R R R R R R R S EE 3 Y828 585883 espssssuEsil G
§ 888 g g g 3 g 8888 8 £ 8 § g 8 & 8 g §8 3 ¢g&8 I
*ﬁ—J—#—LLLP‘]W&—H-LLIW ARRESSENRRSSNE Ry SNANGE N _
M+ PROCESSING SEQUENCE L T WAty ‘ N
T  HHI 1. INPUT: SEG-Y . ) XS, N 1600
1] 2. SPIKING OF ESTIMATED MAXIMUM DELAY WAVELET 419 |
044 F 3. WHOLE TRACE EQUALIZATION " : [ ™ 1es0 o4
D L. 4, MUTING 8, 4 4 i
os L M 5. VELOCITY ANALYSES X _ . 06
‘[t 6. ORMSBY FILTER /10 - 40/60 HZ ”Mn » RN | N
. n 7. DIGITAL AGC, GATE 2008 M5 : ] I
T DISPLAY 1 SEC - 10 CM, SCALE 1 : 25000 \{\ : AV
- POLARITY: SEG STANDARD (POSITIVE NUMBERS BLACK) }\ NIIH ; | .
1.0 4+ ~ ™~ l i
| N NN “l\ N [ \H N N “ ‘
5 \\\\ T ! N ’\K‘\ %T\ L L\ p I\ 000 2
<7 N N N N N1 !
T TILD ML
1.4 3~ - } b S > “X 900 14
N \hk N ; p e K \
12104333334 Jilleh e s g S0 534 38 1
T LLD 31 Jd > kol G F \ H ~Ye2s
1233321118 f
1.8 3 N N AN “T11 1 T 18
N W N N T\ ' I ! ) 750
2.0 3+ \ \ k ' L \{ \ 20
HRN L“ N YNNG [ }bb SN Ji HYTN:
t | i N ! NLINE 1=
. ! X
N \L +rsHOTP. : 4000
‘ i AVIE ; ) |
26 4 N NI X ; ‘ : T ; | ] CDP . 280 28
' | f !
AN ANLNA NN i FEB-904x
i } ¥ } 1 12 8 1AW ITADATE 2 T
N ! | {\ B i i ( 1 ! r B ] \{ i [ B . . . R B _ .

Fig. 4a: Velocity analysis at SP 4000 (prior to DMO)

54




VELOCITY FUNCTION STACK
COP 271 — CDP 269 / SP 3900 — SP 4125

VELOCITY VARWTION [X]
TIME TIME

] : 3 3 )
M mmmnulwnmumwm|uuuummnumummumuluummmmm||u||muu|||n|uw|mumuuuwwuuul N
) I P ORI

MR oo it N

T A A

I i T
P

06 - ( LS. i ’“‘ v (" .p!, L”""\\‘"‘ o:s
or 1 EDRISR OPHIS ﬂﬂgﬁdﬂﬂxj M@ﬁ @jWW;mW“MW o

iz A7 A AR
W i hw\\mx@«mwm ‘mmmmw i
Wi mwmmmmmmw '
B arara A Aol AN

e
o | PR «‘ikw«lﬁ”ksﬁit‘g bR
s | DA S W B
*ﬁﬂﬁﬂfﬁ‘fff&w 2
"‘""A«:{ ‘ﬁﬂmmf m it «m«"

1.8 = e

gl ety
o ,gw

g e e MMRWMM TR SR

I Vs

L L R i
WWMMNWWWWWWMWMWWMW\M&M

NI S e R
A e o

Reference: COP 280 / SP 4000

VELOC!TIMEUNCTION SPECTRUM R‘ELATNE AMPUTUDE BEHAVIOUR
VELOCTY [m/s} AMPUITUDE STRENGTH [%]
e ¢ g 2 3 & < & ] ¥R 28 3 F  osnuszusy zed | T
o AR RRERRUUSRRR) M
w1 HH A e e e T S ™
N T T T 11 T T T T Tt li .y 1 ] i~ N T NN 1000 0.1
02 f PROCESSING SEQUENCE nalin=Nantin o2
st TT 1. INPUT: SEG-Y IRSURRRN NI NNRND ‘ %00 -
el BT 2. SPIKING OF ESTIMATED MAXIMUM DELAY WAYELET C TN TN s o
N E\:: 3. WHOLE TRACE EQUALIZATION NN 7m0
‘ T 4. INITIAL NMO Sy X 700 o
¥  EAT S. DM (48 OFFSET PLANES) < NV o os
T [ITT 6. INVERS NMO N . w0 07
08 3= :::" 7. MUTING = o8
os § ¢2= 8. VELOCITY ANALYSES ™ 550 o
1o | T~ 9. ORMSBY FILTER ©/10 - 4868 HZ o o
n ML] 10, DIGITAL AGC, GATE 2009 MS ( "
i |l DISPLAY 1 SEC - 10 CM, SCALE 1 : 25000 N o .
1 N\ POLARITY: SEG STANDARD (POSITIVE NUMBERS BLACK) ! y '
- nEE i T 13
1.4 3 F:tL ; i Y2 : )\? 400 1.4
15 4 t t .
ASNINAENAY | ! RN s AR "
XU RYINIINAENN INRE 4 s N
el D N NN N ) NENBIRVER N -
. + ( 1.4
e 3 T‘\ \/>< % >< /nr)?\ ! i H ‘ 9
20 * N i & <’ l - \ : \h ; e 2.0
23 4 ; P SANE i N - : . 20
"l J L) ’ }LINE 1 .,
234 T ; T 2
°T ! i 'SHOTP.: 4000 1
g i T ¢ T 4
253~ y Lt 5
“T N1/ K / ] CDP : 280 0
. . ! I\
[ ARSI DATE  « 31-mAR-g0 [ *
H 3 . 3 8 ] 5 5 8 8 8 3 3¥8 8 3 5 £ & 38 ’
NMO [ms]  (Reference oftset = 1575 m, & iate time feve) = 0 ms) i © = s="

Fig. 4b: Velocity analysis at SP 4000 (after DMO)

55




09s

il

-1

o'l s
g%gﬁﬁgggﬁ ~§§§§§§§%¢MQ@ﬁ&@§@% &%@
wwmw &wﬁ% —M,v ! ,iv.@mmwzsi,:si%s ,v{%w.,wﬂ%mmwﬂm._s
: s.ﬁ% m ﬁmfm; zzii&;@ﬁ%s gt
s

S0 Ww@WWm@%@ :

s
iy |

Al

i M
VT

dS sL68

i

0¢s osy

ﬁ
MMM

0004

;

il
e

i

Al

Ty
s

- td
TN

uoT3O9s aoeI}-ISBN =G

oze 08¢

A
% o wwm __,
Sl

S
{ et
f

|
%@& ;

m &ak%ﬁwm@WHY. M%ﬁﬁ@.
e et

000 000y

bta

ds

56



R RV S

0 oce 08¢ ovZ 00z

Sz . ’
| 4 i Ee @a =
! J., % . vy ....vu.. w‘.. R m s 4
:E = @%p ﬁ Wmiw L

e

S e Sy
' M_@w -
TR wzﬁyﬁ,%%” a%ﬁ%%

$,£%%W
0 L
)

s
L

57

il
E%%%%

oS
-

-
i‘u

sz.uuwww.w.‘
Pt

=
=

"

A
M
i

yga@ﬁﬁwv

Pl ;
) ‘» O ﬁm,mw,_“ ) .w;%,v_ﬁﬁmgvg?_:%g % d
_ T N T e D
0004 0009 0009 [o]0]0) 4 000¢

%006 TTIM
0042 TTAM
20ST TTAM



¥oe3s Teurd :L °brg

ore

%M% =z =

za
.%?

@

Z%v?

%%

ot

ﬂwmwm%%g% , ,%_ = * %

mf% g §=§§§§§ A iy ri ”
i W«Mw—%%@ﬁa R ?%%@%

=
=

T

% 3\2

=S

=

-~ =

,

& : w,wf 3 .‘
.g_,%_ Lo o it gi i g%%% ; Mmmgg

dS G./68 0008 000 oooY 000¢

.,_-.%

58



uot3iexbtTw swty :8 °bTta

oz 009 096 0Zs osy ory (0101 4 09¢ oce 082 ore 00¢ 091 (/74"
ST e T e
: :m b mﬂwﬂww o e e e

0z e E e , ==

i
i

e s m g, el
%wm . e
—— " o sy i %%ﬁ?ﬁﬁ%&%ﬁ
O B ; . i %&f =
= =
i

ko T rn NM% %%%fi%? o g
" ! i T T g %ﬁ,; o E&& - % e
e il 2| _,@ _ %ﬁ.m s ol h
i) ) ) ) ) ,
_ e - = ;
—“— g@%@§§. ] i , , T
.Fg’«sv.,i. §§§= y ) ,
wEE e -
i wwwww&mawwwm mmm% . )

iy _ et
i , il e
St 4 il MNm______

_=

_ ﬂg@%& \ > ﬁ

=

sl

dS 6/68 ooog 000, 0009 000 (0]0]0) 4 0o0g

7006 'TTAM
0047 'TTAM
%0ST TTAM

59



000G¢é 2103S DO JJap

0006 : 1 . 831D38 DIUOZIJOH T T TTTTTTT oI
€13G2: L1 “06-¥dV-€2
voryoubrw Aou-eBowj

NOI123S Hld3d

o
-

\
0056 Aﬁo 0068 0008 0052 0002 omﬂhﬁ 0009 0SS 0005  00GY 000v  00SE  000E
wopod L L | | [N _ _ _ _ L i _ o
0 0
LANED SN S S R B B B S SO S R R R G S G u A R SN S B N S B B S B B S B SR A SN SO S R B S S B B NN S RN B S M B AU B St M S S S R B B S S D R SN SN S B B SR SN B B
0006 0008 0004 0008 0008 000% 000€ 0002
$006 00L¢

_vnmﬂ ﬁkuﬁ _vmwﬁ ﬁvvmﬁ “vmVﬁ «vmmﬂ —vﬂmﬁ

00%v €92°¢ 091
00bb 0€8°1 091 0€L2 €18°1 0§ 00b% O0cC1®2 091 00vvy B02°2 091
o0vy #83°1 091 00bb L¥8°1 091 00v¥ 24B°1 091 0€L2 0Ep°1 QS 6S1E€ 1v3°1 O 0ELZ 0380°2 0S 0€L2 S61°¢ QS
0€.2 68G6°1 0S 0€L2 618"1 0S 0€L2 108°1 0§ 6L1¢ »SB°0 GE 00vZ 0Bb°1 GE 1€2€ 216°1 0% SPEEL GBO°C OF

First macro model

60

9:

Fig.

€512 012°1 Ov €122 932°1 OF 1€€2 0EH°T Qb SG61 G2L°0 O0E 2602 £S6°0 0€ 90v2 €8¥°1 0F 1962 L1L°1 OF
0081 G81°0 &€ 0681 €8€°0 GE 9681 096°0 G €b91 9GE€°0 0T 6991 £BG"0 01 €241 230°1 01 2SL1 LOE°T 01
(s/w) (s) (sru) (s) (s/w) () (s/w) ($) (s/w) (s) (ssu) (s) (s/w) (s)
A 1 cwJoy A 1 cwJoy A - 1 cuwyoy A 1 cuJoyg A L cwiog A L cwyoy A 1 twyoy
00bv 1 1 09 00V 1 1 09
0ELe T [ 0¢ 0€4L2 1 1 0s
SvS SLLT e e 0% 4 142¢ e A ov
S#S GSLI 2 4 GE 34 GSLIT 2 e ce
069 0691 g [4 o€ 0G9 0691 e e o€
c9¢ c0s1 é é 01 0066 g9z c091 2 b4 or . 0009
00bb 1 1 09 00% b 1 1 0s
0€LS 1 I 0S 0ELS 1 I 0Ss
SvS 9LLT 2 Z (034 g 1o 1422 ¢ 2 oy
SbS S 2 Z > 4 GGLT é e GE
0S89 0831 4 c o€ 0G93 0S8t 2 4 0t
G3¢ 6097 7 e o1 00c9 Gc8¢é G039t 4 e 01 0001




' PRINCIPLE

<—

ENVELOPE e

PSEUDO ELLIPSE

’ EXAMPLE
200 m/1233 msec 200 m/1252 msec 200 m/1268 msec
1000 m/1327 msec 1000 m/1333 msec 1000 m/1348 msec
I O ] |
7500 8000 8250
& 7500 l“.. 35'0.
- Z
t1ee — o~ m— = — s — ENVELOPE —— — — — = — m e m o mem e e
200 m offset V(x,z) PSEUDO ELLIPSE
i_ 1327 .\\
A \ ------ SANWY
.‘/"-i"\
1200 T TE e T e _;'___,}”"4_'—*
/'//
_»~"  ENVELOPE
K 1000 m offset 17m TT——
oo
7508 sees g500
B V(x, z) +AV(x z)
PSEUDO ELLIPSE
- —— 1252 \ tzs82
1233 L\ s \ //é/
1290 \_)\K—A. - — = =- -—’—-._\-_—'_—\\Z/_ ——————————————————
~..
),,.—J"' Envg:_R \\( ~
. B \L:/ v-
;4/9/2/ ——/

ENVELOPE

Fig. 10: Example for velocity checking

61




TddOWN-OHDOVIN TTVNI4

/0N

708,
7
0059 0SS o0voS
M\ MY

N\

O

\

\
0066 _wo 0008 00SL 0004 0009 00Sk Y 000% 006S€E 000€ 008¢ 0002 0S1
wQ PR U= e : T f—— 4 T $ T T $ ——— - T .- T + $ T $ 4 T — {
176
-.<<a<-<7ﬁ-<.<._4..-.-.--1- T T LENE SEN SN Sun R M SEE Su cun S S BN Sus ARG Sul SEN SN SN SEn Seu Sy BN SN SN SN S S Su ™YY T LS (L ARSLINN B BN S mn T
0008 0008 0004 0009 000$ 000¥ 000E 0002 0001
v006 00L¢ b0OSI
ooomﬁ ooow% coovﬁ ocowﬁ
002% pLE®Z 09
002y 908°1 03 002y 10v°1 09 0082 L06°! 0S 0082 $02°2 0S
0082 $95°1 0§ 0082 98E°[ 0S PiLe evL®l O 1S0E 6402 OF
€922 6b2°1 0OV 8622 v02°1 0OF SZEZ bPI°1 OE 9832 ShL°1  0€
8y9l $9€°0 01 p9BI 12€°0 0F L691 (6L°0 O GGLI €62°1  0I
00SI ¢b0°0 S 00s! #¥0°0 S 00SI vp0°0 S 0ost #v0°0 S
(o/w) (1) (3s/7a) (9) (o/8) (9) (s/m) (9)
A 1 ‘wioyg A 1 L LY A 1 ‘wJyoy A 1 *wyoy

Final macro-model

11:

ig.

F

62



1400

RERER LT ERERY

N

K

A

P,

hY

o

N

R
depih

N

\“(P

P

\

()

W

\‘fp\‘

G2

9

000t
|

\
0008 0054 0002 O%WP, 0008 0SS 000S
| | >

00StY
| 1 1 1 | ]

00sE
1

|
+

|

PP PP P PP

1000 |
900 |

Aysuap

Q,

LA E S B A B B B G B S A M S B B | 4

T
000v oooc 0c

Cm% SmmH :&L SL :&L :LL hask

00pb €92°2 097
00bb 0€8°1 091 0€L2 €18°1 0S 00bb 021°¢ 091 00vvy B802°2 091
00vv $85°1 091 00vy L¥8°1 0831 00vy 2.B°1 031 0ELZ 0EP°1 06 6S1¢€ 1v3°1 O 0EL2 080°2 0S 0€ELZ SB1°C 0SS
0€.2 6858°1 0§ 0€Le 61S°1 0€ 0€L2 108°1T 0S 6L1¢ $S6°0 GE 00v2 08b°1 6&€ 1€2€ 216°1 0O SbEE GBO®°C OV

£GS1¢ 012°1  Ov €122 82c¢°1 Of 1€€2 0EP°T QY CCBT G2L°0 OF 2602 LEB°0 OF 902 £8v°1 Q€ 1862 L14°1 Q€
0081 G81°0 G¢ 0681 €8€£°0 GE 9681 08€°0 ¢G¢ €b91 9G6£°0 01 6991 LB8G"0 O €241 290°1 01 2841 LOET Q1
(s/7w) (8) (s/w) (8) (ss7w) (58) (s/w) (8) (ss/u) (8) (S/7w) (8) (Ssu) (8)
A 1 cuwyoy A 1 Cwioy A 1 Pwaoy A 1 cwJuoy A 1 cwJog A 1 cwJoy A 1 cwJoy
00bb 1 1 09 0¥ ¥ 1 1 09
0eLR 1 I 08 0€42 1 1 0S
929 SLLT 2 e (037 SHbe 1422 A 2 o
SHe GSLl 2 2z GE cyg SYA 2 2 cE
069 0897 2 2 0t 0693 0591 2 A o€
€92 €081 2 4 071 00¢S6 Gc92 o381 2 2 01 0009
00t b ] 1 09 00b b 1 1 08
0€432 1 I 0% 0eLe 1 I 0s
929 SLLT Z c 0]4 cpC 1222 P4 2 (0}7
SPbS GS/1T 2 2 SE Sbg 6GLT 2 A cE
089 0591 2 H 0€ 059 0gal z 2 OE
c92 co9r 2 2 01 00S9 ¥ 6091 2 2

01 0001 N

63

correction

14

Fig. 12: First macro-model



uorjexbTw BWIT] JOo uoTrTjiejzoaxdasajur maN g1 “DbT4d

0v9

m.N§ wm_s me.é

Wil

%%wﬂﬂw_ﬁm,,_zg., L Ww“ . g __g_ _ﬁgﬁ_ Ww_

w@ z
e &E&;E::
% §§§~§ e

—
~,, ,,. wa?% 4% %uvmww @ y ; ”{2 i S

“ ,, e ,,,,, ¢
Wgw,s_ MW.. ﬁ?ﬂ@, “ wNN, :...27 smmm. v%,s ,,,,wwrr .ww%w (D s wv.vwwv%?év%.

mmmé _:v ﬂﬁv i ///NNM%?;W.%,.?? 4M../MNN WWWWWWM%% %Nwrﬁwwv &IMMMMM% Nﬁ%ﬂ%ﬁ«_@éz vgwwwwzééégzguv

iy

IS *

wwww » Mmaaﬁaaa
ol 2 ~azéé,zéeﬁﬁ.ﬁ
,.ﬁ ﬁéé%%;&%&,

” N
—— LA ,\s«c

S==3=

A o3
Z2=

i

-

= Q .&V,Wu_m i gmw %,W%.;wa
vvwv

r W& % l
i a
. WNWW;? el

e —

U
i ygy wvsmgw

il
;és

RN e -
%.//1, ,v@ R S N S

s
s ,,,,,,,,,,,,,,,,N.w_,..y.a,,%w.v,é.,,, .,,,,%.‘,,,,,,%,,,,w./,@%é/,,,,,,,,..%gv%,,,%%%N% a@%

%,.,

e T

,%,,

m

%,% 2. AR

0° 7 e 5::: s e . ,i?fz
ol ;m_ & g_‘___N%%,%%._m%ﬁ...,.w e e , TR i
- = — = = % %@ o %;g T

%ﬂ,,g%_

vvw

gt “ xé w_w i %g

ity

v?ﬂ,, ,

.,,. ‘ .. ...N, o tw.u“:....
_%cﬂ e ¢ _,_a a "_ B %ﬁﬂ, ,wmm..za%a ,fﬁ%ﬂz .,,%v,
e

5% i

_§ z:..,.v W

wmw J s i s«wﬁmwwmwm el ,...:_ wv % il By %%WM%@!@M% el wz wa, «
€ .§§¥%W vévg,mwww%ﬁw Wmﬁ%%%wwy ki g‘x w Mw ““M ‘vw 3 w f .qgg,.m% %w % W‘MMN%%,._? fﬁz % M,g m.,z,,,,,/,,% il
o | Lo @ 4 Vﬁ VNWWVNWW%,,% i 7 g@é.%@ ﬁé e zy.ﬂ,%ﬁ ﬁw F g,a,,,,, ,,e,.,,.wu%@wwww@
I w svévs ﬁm Ee a*m Wmm Eé “ﬁm vvva\ #@ﬁ?«% §=......‘ ‘W\&é vvvff /H/,v,ws-wﬂl;/ ,: ,M~ ......n._.Na. 5.%! ) sa: E«z«,.iyzuq«s f,—.%m”zvi -
N f,s %@ Mm :““m m .‘___v.,éw ;.%.a o) % ww _, ST %, % W i m W g %%w o
) ,wa%m% s ? @fw Jﬂfzé%%ﬁ % ,. w_ ,z > %: .vr, ) @_ q uw %«g i % m
MM%% a%_w,,ﬁ,,%%ag s é%%&%”w‘, i ? sf a, ) g . Ww..a ,.,,.. .%F a_ mrmv..,.".ﬁ,“w@w i L ﬂ ﬁ 5
m .%&5 av z,‘.._% ﬁ w v.’qms.w W a WPF w ,.%.%aﬁ%«.&..ﬁ%é i ~ o M,“.M.u//atgz —
i i

e e ———c
A i %@ﬁ Vg,gmm e : .2
.

o'l %ammaww g L M@_ i

SRS
w%# aawwwwaww%aw*w awg_,_, @ »a § WN

i

i
0

sl
& @r w&,.cg__. _f, u,.w/%;....
@ @ B S - ,,,g,..mw« G a;, % Mt ww ww

ém (i
aga e mw

g : L St e ,,._,aw i g,. )

: m@g“ Wm fm?i e 2 RS ?ﬁ%@ e ﬁa.sw __aw e

,o.ﬁ?é e..: ﬁ: %....... ﬂ%«z.é_ﬁ%s _;
%;“ _@ _, W 4_: e ﬁ “ﬁ%
‘Fas. ,, _V, m ﬁ_a ,w. g%y_epw ‘

WP W
o ,_
M %& ..,
| m?,._.,%_g.._«_ﬂ il

ﬁ

2

A
%

, » (e z.w,. i .ﬁ. e
WWWW%%%,,,wmw,,mw = il

www

! *M &” ,_w

——
ol i e
S0 [ ryw,HWNNNNNNMWWW'&%.:—ZEM%MW. S ,;««/,w'wzvéié...\a\v’ww&v : W ﬂ. ~w.....=§ f'rmww&,iza ; ;;s; w ,.,w,%w"v

R

77 7 s

W i..__g,;

e .M
7 g.w_w%

Sl
44,u/lz/

W
N.,.w,,,/ o

e 44 %V%

ﬂ__

fﬂ% 5

———— B

=

%

e s
‘ﬁ

e.

_w

s
! ,,,,, i

dS 6/68 0008 0004 0009 000Ss oooy 000g

09 09¢ ozs: osy 010} 4 09¢ oce 08¢ ore 0]074 091 ozl

WWN%%VV& Tt
AN g

e

I
R
g 4,2,,??,% Vvvaﬁiﬁwwﬂé.«vv%vv )

.
i

n

n

f%__. %N%z ,,,% G
j -
o %% %@vvvvygg‘gv@ww@%w v&% i % ﬁ; %_ % ﬁ,ﬁm ) %, me.,. ,,.vv VVVV
FAr __,,,,% i e o e A §, e g% gl

64



SUOT3IORIIITP INOYITM
‘(Topow oxoeuw TPUTI WOIJ pPOATIOP) UOTIO08S 18SJJo0-0I107 :§T °BTd

NOI1J3S 3JUIL

$ 00 ~——
— T 2/09
\\,\,\ﬂovz
\\‘1 ! ! L
$sQo°*] ———————————_————————_——_—— e ————
/
00¢8 0008 00SL 0004 0069 / 0009 0SS 000G 00St boov 00G¢E 000¢€

§Q0°Q --——- T t T T — T 1 T | I 1 1 =1 I 18 T t T T T 1 T J\Wﬂll $0°0

T T T T T T T T L} ﬂ T T T ¥ L) L L T T _ T T T T T T ¥ T T — T L] T T 1 T T ¥ T — L] L] L T L] T T L] L} T L) T T T T T T T — 1

i
0008 0004 0009 000¢ 000¢ 000€

65



SUOT3DRIFITP Y3ITM ‘(T opow-oxoew TeuTF WOIXJ PIATISP)
UOT109S 3189SJJO 0OI8Z puUP UOTID8S @oexjz-aeau Jo Aerasap :GT “bTa

(0] 4} 009 09¢ 0Zs o8y oyy . OOF 09¢ 974 08¢ 007

§0°2 -—--0 s0°2
S
s 0°] ——-—04 s0°1
[
S0
Ay : 1 : Sl BP0, GO0 G :

dS GL68B

66



putanu 3noyazTm ‘joys Axsas jo uoTieabrtw yzdep oeisaxd :91 -brd

e oo¥L  0ZEL  O¥ZL 091l  080L 000l 0z6 ov8 09L 089 009 0zs ovy 09 08z 00z
. -ep%aﬁﬁ i i) _s, (g st
w%,__g " g _g H ___z_,:__g“ o #_ Al ,,g_% _, M__ T __ __f
,%ﬂ s %ﬁ MMMMWM, &v...,w;mmw .. s g w_g ! f f....,.s ..s.:ia
z,,,,,.,u_.ﬁg,,,._. .%}%%_,_.@wa j i a Wvﬁwmww..,.,w, .a,g T e ; Vv,"u...w_,w.,,g,,,g ,_ ..,w_,,,,%% s ,""%_‘ s s 0'¢
S e e e
_w il m i ai, e vv,,,,v,,gm_ .% . il o %y wwwgw am _.,,%%%M_‘_v_\w " wmwé .mw :,Mﬁw__%%wwﬂv, (e - i e il vsgw iy ,g__,__._ggg",__"“ﬁ__g
Ll ;wmm.n,.,wwg ;.,%._s s ,,.:,_..&ww%%w %w .%v~“§.§..,,_.,.,, %ﬁ‘,‘ww‘ hy ,VV...VVE_M_.‘,‘V,,%,.@wwwv,,,,,,,...w “.i i %w.,_,.v.zwv,v‘,,,.% ,,@_% . aﬂ.ww,,_,,,.,V,w%% s\\w,.gg i wl e ngwwww%;__g ww: g I ? oz
. e S e e e e e Sttt
ﬁ e o Sl % i; i , i ,Vz ) ‘ i _z - %% o %&%&% e s
%,‘...,s.mmmw””‘wwwww,vaw% ﬁ%:ﬂ%%wﬁwif é%g a ) ' ta. ‘ ? -N~;= _ww_wwa ﬁrw ww.w www.w ,aw wz _V ﬁww“ Wvé.. ;ﬁ wwss. FM 5; i w ng _m w__mmmw@mmmmmmmw%ﬁmwg.,.ﬂu“ww%v‘.\.Vég§V§§ss\%Vvvs%s%gs
g i,ﬁ? .,,.g__.,,_wwy‘%w S vv.vvﬂww%%ﬁ%zw sﬁmwvmmwwé .wwwwwwww% il ; ! i _MPMWMF % _V:Nmm“s ,Ww_zﬁmr,g__;% va_,w %m_w_ﬁ ,_“wm_‘vvw%gﬁ wﬂ il ﬂmﬁe &Mm m s,_n,w;m“,,VVvammww%uywv We % Hmaga% m m Emm wﬁ_ﬂ__‘mm% =_ﬁ_E:‘_aa_s%
| ’ Al o iy ., \ 5 ) ) ww. i ‘\_\_\Hv: ) § év; o zym.. ,,MW,;%%“%,% “ e,_ e
w_w ggmww_ﬁm vgm“m@_ﬂﬁ ol zw%%w%v @%w wﬂm,%% 2% gﬁ.ﬁ%é i .WVW,MM;,,&WWVN% %%:gg,,;,%awww%% i ww Vma,,m.cw__,_,,,,,,,._,_.__,__,@,WN,W,%E_WEM_,__,MM%@;
e ,,,,‘;mmmg_g: T = =
I o ..,., ey I i i e s e (e _.,.,_,. s ,,,,,,,,4.,,.,,,;,4,..% i
ww%..m,% Hmaw i i = e hwm,gwi .me i ,,,%,gmw,“ﬁ w _%z,.a._mzﬁwz .*_WWWWNN_% Vvv ,,: ‘Wwﬁmﬁ ) 1 _%,, %% ﬁ..sm_mwww.m%%mv (T msﬂ,mﬂuiv_ % = éwmmw A e
—— = =
i,,u,..,,m ”ﬂ,mﬂ,iwwwgws,x., i - §§wﬂ.§ e,, 7,“ r,A § } .._ _ ."“?,.."..,.mumwﬁﬂ: g il A
,% ”..a%wwﬂwwé__gmamﬁg__w amm.,_.;___mrgw_mm.:@,%_E ,_,_Nma_gg_w_#_u_wa_g,,mm_._w Mz_,: Mwy vmﬁ,, f ,ﬁ % ,, ,.,,VV.V@‘,M#,,. ~ i f. i &_ﬁm,m,mwm%m%, ;,g wﬁ,w,,,,,,,,,%ygW“M_N”.“,ngg%§_,,,,,ﬂ. o
.w_. = | w__g% .
= _; __ % i L % il e_ [l s: _ _
p" L i e % a.m.,,.. ..__,,___ _;a_ s T — ,,_,. <0

i

| .

i

a,

ww z.%:.aﬂ/, aﬁ&z ~ﬁwﬁs&wﬂh T&?&ﬁé, ! V.q j o ..v,. m:_.vs 1,:1 & ,%,.%m& ww .:ma_wwmmﬁoas .mw,ﬂm ammmwz\i
o AR e s r. o e > ..n:./,. (et e
.. - §a :w, L N | o .zs% i r,. %«.m%.

=

=

I,

Sl g
%i. ..,.r.g..ﬁ.ws

:.«._mﬁm% sa Z;: m',_ x: m z%ww_ ; %.ﬁw_%__a_%%“ M Mam—w_g_% “_ ,_m ; Il _% z "g ﬁmﬂﬁ 3__% __ﬁ mi .”_

S.L68 0008 ooou 0009 000S 000¥ Q00g ds

ONILNWN LNOHLIM  LOHS Ad3AT  NOILVHOIN H1d3d AOVLIS3dd

i =

67



ds

g

.%

‘9//
r __:_.

WNW,

—=—=3

&@‘.é

/

e
,

o

%

vv_%&v

§

i ; L . .v.‘._ﬁs_g i M p i é i Ao E_f_.,g_i
e % I el it g%,ﬁ e
@,@m@m%,,g@ Vm@wﬁ%&%&,&gé,%ww,a i g% o % % M,ﬂm%% . .@M%%%_g%%,.N”%W..‘Mggﬁ*_wmg._%w%.v.,mm.“mm%gwﬂ,%g
o
= _ﬁ ,g,,%,.% 7 ;_W._,_g,m..,,% - =
,.s.”..,.,ﬁ.5%@5{?%..wa%_; s : \‘,,%.,,, o o Q ,,a _,,Wm., Z,wwu..? ,,a _.;.&s o :gg. .
%..____%_m_E%m :g_ wwgm%% - ,ﬁg :m: ; ,,,,,My@,,.,w,,g,,, T ~ - .;_ég;%;,__z
4 i Tt @11%9412.4@ S
M; == a_.ﬁ Z i,j =
;g : g:{%ﬁ% T il s e e
= %ﬁ ~— , _g z

buranw yztm ‘3oys Axese jo uorzexbrtw yzdep oeassaad LI -bra

749" orel 09l 0801 000l (074 094 089 008 0TS ory 09¢ 08¢ 002

Lo e=aue e

il

5 ﬁw i

)
i

D
/vxﬁy,?v&
:;S.sas

S

== —— = -
ww_vwwwwws__mwgww_%___ L g i ,,wwwﬁggwwwww_wwwwmww%w%w\&% Mwwﬁmmwwwwwwwwwwwﬁ;r ﬁw%wwﬂﬂww%Wmmmwwwwww%‘ = _.gw&._ vﬂ%VW,MWWHWWW.V”MWHHMWHNVW‘Q% : g“vvvv,wwwww,.mewwwﬁwwwwwwﬁwwww%gvv%égg§Vvvvvvvvv.vwwww@mmvmvmh%_m
WM W“WW,W,__M%,%_ﬁg, W%_W,%_a i w“ T _w..@g%.,m§,§.§,,,%mw Wﬁ“&m%,,, gmﬂ__w,@m&_ g% ” ,_w%vﬂmmw..* —— gé,@m% "
e e g___a 5 e a.ﬂ; e _ww%%%w%g |

:S::..i

!

L

m_

_W

__

g%__ !

o
L

R

g,_.,.__,g%

\.

~
%?g

—— é =lm
.\.xxww:zs?%..s.ssssiz\s.\\ ) = O S ! w.»r.,...,%
%%wﬁ%ﬁw%%_ i T g_gﬁ fii @_w%%g e i val gﬁ_
A I i i i %@%é.\:?___s ;y_g _s___g i d\‘,____.ia__z_ a%%__w il
668 0008 : 000L 0009 0005 000¥ ooom

ONILAW HLIM  1OHS AddAd  NOILVHEOIN Hlga3dd HAOVISIdd

s’

s'C

0'C

Sl

()

ds

68



putanu 3noyitm ‘oys pag Axsase jo uoTaexbTw yadep oevasoxd :81 -bta

ooy L ozgl orei 09l 0801 00014 0c6 ove 094 089 009 ozs ory 09¢ owN 00Z

vvv

%

Z =

£=3

-

P

‘%

=

.

“'

Sl

==

o

0"l

ff
. s..‘.
ST

“,“.vm.zw
o) @ i) _%, ...?

‘.ﬁg _.— ..H,p,- !.‘

441

5

,

/VZ

i 3

SypSyon: ....?:s..h i

'%“

i
:,..,,,é.,?,g%

z~

gy

e ;,H«.iw_ ﬁ__vwv,_ﬁm.vz
_V‘ i .3:: :: f 3 i K

m_,v,w.,,.ﬂ,w_.,‘..

il

S

E_

® ?
: ... .z

w, v!,..

ﬁ %

i
A oy

ik
m r ; :4// ._= F/F,fa U 53%::.%«\% vy é,v.ézv vs,

.a% i .. t.% o z.ay,..ﬂ,wmf
e r

Rt e
o) wwvvv.vv i, o 4% el ,,:E,,E i« “ Wh%
) =_ vé ‘,‘,.wivvvrrwwwwwwvyww ”e.s%zsé_www :. wa _v__s\e‘\\\
e e e
(o e e i i e et | :
/ hs‘u‘*\g W gl _ﬁw_v_*...mwﬁm,,w s B M Wwwvwi it %w - i zmﬁ_wwww.,,“g ,fﬁ_%www vwwwwms"g,,(rw; %& ([ w_ww “w? 0 Mww A o i __*__v_
,_ 5 s
3@#@; %,w 38 wwwvwvv,vo .NV Vvvvvvvv :_rig W il : ik = % %. ,,.%%mm,;,g%é *v ,&Na "ﬁg r;e,,éé
__",,,%.wmm w-%mﬁwvwﬁ _..._.vvm,% ,,we.ﬁ,,,.,wm%:sziwwaWaa Wmﬁ% _n a~.%,,m~,,,§mwww i «,_?s i .B_ ? ?“H _z _g? Ll vv {isz_, \?., et o G :%.w w.v_,,,_% (i ,,,,._g o a :
o e )
K .._ ...,r s ;,,aa i «.,,.,,ammaam _& _w".%.%._%r% ra —“v B ,,vr, ,z g__ w _. %:: g%: ?. rvvw:E ;w < v%: m.v_ i .z.,,w e ,,.:.,"._._. ,~m m ﬁ ;ﬁ .“w v_“ il
e W. S Sl _”ﬂ....sz.rf..ﬁ.ﬁﬁ, u% ww s .,..s ,.%”,.,.“.,,..,w.,., ot VR sy g_ _ ; ¥
¢ -~_w.._% a. ol %_.,. ?.V, ,..sv W.,m:sv A
Py wﬁ% %ww_aam% L e e i %, e L s
s I i - b !
_ } 3_ _._, i i il e .f.. W i
_,w_ o ww ,wﬂw,,v,,%g o i B ,.,% %_\VMF Vya Eﬁ
= QR
| g ..,,.,.,,4,, it _..,_%é i i

s'e W e ._.E__z:, ) i _._.. " i g€
,,,,,,,w......,.... il ﬁmwm il I wm : il i
5 = o - - _ww__ s =

% %,.,v,,,.....,.. ,...ﬂw_‘vﬂww .v. ...,v .v.,. ?vv.

o'e ,,,,,,,%._,.,__,wﬁwvww,ww%%@@h,‘,.__ _a,,,wé% i .,,_vmwm" zmwwmw m,.,,,,.,_,___r%s_% ,,__,_g...v.“_mm :f :_"_n_.“ww.‘,s% __,.._,,g%, o L % f_; o'¢
e ,:___z = e ,.%.mm% =
» f 3 ?., w““ : W) (i i i > v.v.; ,wmﬂm ¢ e ,.,‘"H“ ,,,,V sl % ,._.ﬂ_..,,,...g@v i %,..

5z .,,w_w_,ﬂv_._,,,.__vwﬁ ”“v_v_,___ ,_:_Mm_g___._MWMVV,,WWVVM,,_ : gﬁ..% i e %,,,g%gwy.vw_w ,mwgg el i o de % etz ] L
W ,c,.: ,,,.,M m h hy _“m_i o ,,%vv§§§__Fé%% il {.w_,w i W:ﬁs@w Ml s_ @vﬁé _Mvww..a%g v “ w o vva,uvvvvgw vvvé;__s e e s
1 V_vw”.“_vmww.hm%f. i " .6: e A .?M"MV,V ,u.vs;..“.. ;v i W,: ...,.,.y.;; o Wwwg,gm%v._ __“..._,.__ mwuww_w I *v e e

(e o et o ol gt W i sl ‘_._:_g el * o Wmﬁwmww%.Ww%u %,zwz i iy

o % W,W..g __g.,w,w_,,,,,@,,,gémﬁmm%vﬁwﬂw“m,,ﬁv e e gﬁwﬁ_,, B e e i — i =7 %mm EEa __a.w,,w, i

e g ssﬁ ) i vwwws,..,..g.\.\.‘_._g .,‘.\“‘w_‘s‘ . ,V,_VE ‘ , At &\. s.'"..___ ‘\. w_s_ e ,,,ﬁww,w%,gé il 5%%?@% ll s“ /
= = - v‘www%w.%M,,,v,,,,, S e o .ww.ywﬁ_.*,m sl e S ,,,,,,,w,,,,%wwm%%a_,,,,,w%w,Mmm,m_w.% ,@WM&@WN%@_W,_%5,,@%,&.,_@ SN
2: = o ngfmm i ; e L - i iWNWW,N?%%%..m.%_ﬁ._.w.,,_ %ﬂ_,_,_mmm«m, ~ﬁ, ,,q,,,ﬂ,,,m%"‘ el MM..% ,mgvmmmn,,_.,m,.hmr%%,,WM%%%,.v.,,mﬂ,“m# ,ﬂ;w;:_
o i, e ey ,_;:,,,,,.ﬁ_,,“.% \ ey ,.. % ,,..u,.. “ d ) ,,,”«.z,m., ‘vw.w,,“.é,;_:_..w,,%ﬂ,w.v% o g %%%,,,z,,,.w.,.,...__.%.. iy DY
,ﬂ, .ﬂ_f.%.“".,.,@@m%@Waaawg@.Wwwwmﬁmwwaé,%m\m& %ﬁ %@m%m, ._,% % %_ m% ,.,ﬂ._‘ﬂ,,,ﬁpﬂ_~.§,_ B ,,,,,,,% o E e ﬂ_fm,m,, i ,%,_g._i .,,,g, ﬂzmmm,w :a_ﬁ e qv,_,a,",,,%_ ! | Mmm il Mﬁ, _wzv_,..mwﬁw% il _;».
W e e ._mw.,a et L o i .
_,? / _,,,.m_ﬁ_,,&wwﬁ..,‘.%%wmM%ﬁ,m%m”mmmmw@g_m_@ W T e w,n, ,,,,._.Mw,ﬁw_m,_s_”‘_&m ﬁ,_u__,,% o ‘M..JH_a,% e
i L e R . i :,—_ f ,.,&,,., il (i %eﬁzla I %%a.,...
,.m_‘,,_*,"me - .Wu,g,,_,m,,wwm%@§, e ,_,w,mw,,w,_wm.w.% il ] ,_.W,v,,,% = ﬁﬁ_:m w* ; . ww
W = = ; _g Tty
?FE%%E@ i égh % X =
ﬁ vg o v ¢R %ga z _am%agﬁiiggkégz ?é
ﬁ_____:__,_‘__Si__________.___w__,‘__g_ i _, it ___%______N i %%%,...a.g__%_g______~_____ w_* i ﬂ___m__m_ i ma._~_ it ?,_ Sl 4______ __‘_:__
n_m mhmm ooow ooon ooom ooom \\ ooov ooon . mm
OZ_._.DE_.DOIH_EFOIQOm>W_m>m_Zo_h<mo__>__|:.ﬁn_m_axo<%mm_m&

,.ri ,,. «_.x

.zg r
§W 5 .,,

69



buTt3nw 3InOY3xTM ‘jJoys Yag Axzeas® Fo uorTiexbTw yzdop Moeisaad 3161 -H1a

OO# l ocgl orei 09l 0801 0001 0Z6 094 09¢ 002

OV TN Y AN

. = ,&,,E_,,_w = 2 E e ___w__g_:g_______ =

,_fi,,_ ,,_,W

B .w__%f
w z% .;.,
mwmwws %..«%. y,%v, .

il ) oot
V§§% g % i L V_.,,.V%ézw

.,. ,,_rwﬁma = ,,isg ,,,_;5, ._mm égi Vg “ww w i : ; c v,%. ;
_;__ _ %%E_*_ __ ___ __ i mm_,_m___mgg% ; _w M__,_M___% we— e _V_‘__m il g;

z ____4___5._“__2

et
AONILNN LNOHLIM  LOHS H1S AHIAT NOILVHEOIN H1ddd MOVISddHd

gé E;___ ,,, gg, i) E ,% g o _. %\ v .__
- = =
Lol g..,. g g gwwgw il v %._ .. g .,w “ﬂ; ; § .g g_..‘ u,t ' z. m i g
.,,i v g 4 g.,,g,.,“ e W”,.,,,awwwwvamwé_ 3%_,%N._%.g_ﬁ§ wwﬂ B ,? .V,\‘.\M..m,_wwg,,v.v.v,,gw,w%, b g.ﬂ,, wwwﬂww,,,,,.w,,u, st i vvv.%;gz%f A g :
y W_W_WW g?%an,g.v.v,%wz%vx% e %ﬁg: s.% e __,ggz 0 _.,:_g _,wvvwvv,,,%%% W) §§§§V§wwg%y§§§§%% ) R
Dicit Z = N_% s ﬁ_ = m\gﬁ o _.%,,w_g_gW@Mﬁ%ﬁa e % B =
il el il Y Ly e i ,. wa,.,W,,v.m%.,,%,%,g%_w,,,w, S i
e s_.%@_v% et nghw@, e ‘gw._wwwﬂmw‘,ww% ; %__,,,Mmm_g . .@? j%%ﬂ__; ,w_w_ww,,h,w._ﬁww@% i v,wuwm,ﬁ_ﬁ_%,,@Mmg.w& iy _me -
R _s:: " o ” e é%%w,%%é i B
0 h,,g,ﬁww%m% i,_‘w% e ==
(g i i gt I T e e
.s.%; _& SO ; G oot ) x = ,,,,,,.,,%w»_ zﬁ N.,.v% e ....,v,.,,v,%, e
e e %ﬁ w.m m.w Mwmmﬁ o s = d,wm_w_._ ﬁ,ﬂ: N“,ﬁé% _,W_V,~M4w-“~“ ,,__m_w,w i %Wﬂwﬁ,,gmw“mﬁ%“__a_~%%
. e gf._ R e e :
———— w e ;,.ga_.%w% g Wm,ﬁ,@ —
m@% %.?Mm G “Wwwgmﬁg mwwg ___ ﬁ___:m g i@ me I _%. ww,."...”a% “w .v,,_, %M i ga
w__% a_wmv.%h_,m%mﬁ s e i e m, % g.w.,g- = ;_g e
o ..w il i il i e ,,,w_w. o 0 i tM@uﬁ@?i w i
zwmv,@wﬁ m%gmﬂwwmwwwwf sy _w_w.%w »%_ ,wf__wmv.a "% Mw %_:E%m
(i % =l i ;% gﬁ,,,,%%a e L Ui o

,m.?. o

e i e %wvww i ?

ds

70



mcwpﬁﬁ jnoyaTm ‘10ys yi, Lxsae jo uotieabiw yadep oeisead :(Qg ‘bTg

ooyl ocelL 080t 0001 6 09L

==z ,@g e
- = -

Zi
‘ : ; i (G

AT

) el
) 1:444.4 w.v««%
g o

Sl68 0008 000 0009 000s oooy 000g

INILNN LNOHLIM  LOHS HL1Z AM3IAT  NOILVYOIN H1d3Q MOV1IS3Idd

71



ooyl

ocsl

0801 0001 o143

Aty
s

il

! w\@%

o

o

i

Vv» ., \ L1y 3 " o
- ‘ o I
ot O L

PuTanu Yyt ‘3joys yaig Axsas jo uoTaexbtu yadep xoeaisead :1¢ -~bra

i

ey
o %f G

)

ey

e g
T8l

& M&

72





