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1 UVOD

Dynamické  programovanie  bolo
uvedené R. Bellmanom a doteraz bolo
uspesne pouzité pri rieSeni mnohych
planovacich a riadiacich problémov.

1 INTRODUCTION

The dynamic programming was
introduced by R. Bellman and so far it has
been successfully used in resolving many
planning and control problems.
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V tomto pripade vSeobecny model
dynamického programovania bol
aplikovany na rieSenie  S$pecidlneho
rozmiestiiovacieho  problému.  Tento
predmet rozmiestiiovania modze byt
uvazovany ako rozne zariadenia v tlohe
vykladacich alebo nakladacich bodov,
ktoré funguju ako urcité dopravné uzly v
ramci dvojetapového exploataéného alebo
zésobovacieho procesu. Tieto body maju
potom funkciu spojovacich uzlov medzi
dvomi zvyc¢ajne technicky rozdielnymi
sposobmi dopravy a takymto spdsobom
tvoriacimi dve nezavislé etapy, napr.
internej a externej fazy, exploatacie alebo
zasobovania nejakym materidlom. Takéto
problémy moézu byt spojené taktiez s
niektorymi rozdel'ovacimi problémami s
ohladom na rézne definované nezavislé
sekcie exploaticie alebo zasobovania.
Potom hranice takto definovanych sekcii
su  uréené  umiestnenim  vhodného
dopravného uzla odkial' etapu vnitornej
fazy dopravy je vhodné Startovat. Uréitu
podobnost’ je mozné vidiet v pouziti
dynamického programovania \%
problémoch optimalnej obnovy, kedy
hl'addme optimalny c¢asovy interval pre
napr. vymenu zariadenia, avSak samotna
podstata problému a pouzita procedira su
v tomto pripade odlisné a povodné.
Hojnost’ referencii na pouzitie
dynamického  programovania,  podla
roznych ucelov je mozné najst’ obzvlast v

[1], [21.
2 FORMULACIA PROBLEMU

a) Predpokladajme existenciu mnoZiny
ohrani¢enych priestorov — komoér i=1,2,...,
az po ich celkovy pocet m, ktoré krok za
krokom aproximuju priestorova situdciu
v perspektive exploatacie alebo
zasobovania do komdr (priestorov,
blokov): i=m,m-1,...,1.

Kazda z tychto komor je popisana:

- identifikacnym ¢islom, danym indexom i,
- po¢tom cyklov ny,i , potrebnych pre
exploatatné alebo zasobovacie operacie
v internej faze k dopravnému uzlu, podla

In this case the generally taken model of
dynamic programming has been applied to
solving a special spacing problem. The
subjects of spacing can be considered
different facilities in role of some
unloading or loading points functioning as
certain transport nodes within a two-stage
exploitation or delivery process. These
points have then a function of the linking
nodes between two, usually technically
different, ways of transport and in such a
way creating two independent stages, e.g.
an internal and external phase of
exploitation or delivery some material.
Such problems can be associated also
with some dividing problems with regard
to different defined independent sections
of exploiting or supplying. Then the
borders of such defined sections are
determined by placing an appropriate
transport node from where the internal
transport stage is convenient to start. We
can see certain similarity to the usage of
dynamic programming in the optimal
recovery problem as we are looking for an
optimal “time spacing” for e.g. an asset
replacement, but the merit and procedure
are different and original here. An
abundance of references on application of
dynamic programming by various purposes
is possible to find particularly in [1],[2].

2 FORMULATION OF THE
PROBLEM

a) Assume existence of a set of rooms
i=1,2,...,up to a total number of rooms m,
which step by step approximate a space
situation with a perspective of exploitation
of or supplying into the rooms: i=m,m-
1,...,1. Each of the rooms is described by:

- an identification number, given by index
1

- a number of cycles nj,; , needed for
exploitation or supply operations in the
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dopravného zariadenia, zvoleného pre tuto
fazu,

- poctom cyklov ny,; , potrebnych pre
exploatacné alebo zasobovacie operacie
v externej faze z dopravného uzla k prvej
komore v perspektive apotom d’alej
k centralnemu uzlu, t.j. mimo zény komor,
podl'a dopravného zariadenia, zvoleného
pre tato fazu,

- smernou ekvidistanénou dizkou A
(rovnakou pre kazdi komoru), ktora je
merana od zaciatku komory (miesto
moznej realizacie dopravného uzla) ku
koncu komory, s rovnakou orientaciou ako
je doprava realizovana v obidvoch fazach;
takto reprezentuje elementarny krok
v aproximacii priestorovej situdcie ako aj
jednotku miery pre trasy dopravy,
definovanej pozdiz komor. Predpoklada sa,
ze prva komora v perspektive je uz
vybavena dopravnym uzlom, umiestnenim
v jej zaciatku.

- a number of cycles n,,i , needed for
exploitation or supply operations in the
external phase from a transport node to the
first room in perspective and then on up to
a central node, i.e. outside the rooms
scope, according to a transport equipment
selected for this phase,

- a directional equidistant length A (the
same for each room), which is measured
from a beginning of the room (a place of
possible realization of a transport node ) to
an end of the room, with the same
orientation as

transport in both phases is performed; so
that it represents an elementary step in the
approximation of the space situation as
well as a unit of measurement for routes of
transport defined along the rooms. The
first room in the perspective is supposed to
be rigged by a transport node facility
placed at its beginning.

blok ,, blok ; blok ;.; ... blok
prva faza
- : g
ano/nie uzol
PR druha faza
centrum <
room ,, room ; room ;. ... room |
first phase
<_
yes/no node
Pl second phase
center B

Obr.1 Approximdcia dopravnej situdcie
Fig.1 The approximation of transport situation

b) Doprava v prvej faze, podl'a zvoleného
dopravného zariadenia je charakterizovana
nakladmi cl, j , nabehnutymi vykonanim
tam jedného celého cyklu dopravy, kde
vzdialenost” k miestu dopravného uzla pre i
komoru je merana hodnotou j x A, t;.
podla poctu komor, ktoré vybrané
zariadenie musi prejst’ a kde j € {0,1,...,
m - i}. Podobne, doprava v ramci druhej

b) The transport in the first phase by a
given chosen transport equipment is
characterized by a cost cl, j accrued by
performing the one  whole cycle of
transport there, where distance to a
transport node place for i room is measured
by a value j x A, i.e. by the number of
rooms, which a selected vehicle has to
drive and where j € {0,1,..m - i}.
Likewise, the transport within the second
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tazy, podla daného dopravného zariadenia
je charakterizovana nakladmi ¢, j pre tam
jeden cely cyklus dopravy, kde vzdialenost’
od miesta dopravného uzla k prvej komore
ma pre 1 komoru hodnotu (m - i - j) X A,
podla vzdialenosti j v ramci prvej fazy.
Vzdialenost s nulovym poétom komor
(G = 0) je povazovana, ked’ i komora ma
zariadenie dopravného wuzla na jeho
zaciatku.

¢) Dopravny uzol je charakterizovany
nakladmi c¢3, vyplyvajucimi z jeho
zriadenia a pre kazdé z moznych
umiestneni na zaciatku komor su tieto
néaklady predpokladané ako rovnaké.

d) Ulohou je navrhnut' také umiestnenie
pre dopravné uzly p; € {0,1} a stcasne
také rozdelenie telesa komor i=1,2,....m
pozdiz jeho smernej dizky zariadeniami,
ktoré by viedlo k minimalnym celkovym
nakladom c, celkove zohladnujic: dané
polozky nakladov, brané v uvahu (uréuju
hodnoty nj, n, ), dané (alebo skiimané)
dopravné zariadenia (uruju hodnoty c;,
¢2), dany (alebo skumany) typ dopravného
uzla (urcuje hodnotu c3).

e) Optimalne logické hodnoty p; €
{0,1}={true, false} priradené kazdej
komore i, rozdel'ujuc takto mnozinu komor
do rozdielnych sekcii exploatacie alebo
zasobovania, reprezentuje takto
odporuc¢ané rozhodnutie, ktoré méze byt
interpretované ako { "inStalovat™ alebo
"neinStalovat™} dopravny uzol na zaciatku
komory i.

by a given  transport equipment is
characterized by a cost ¢, ; for the one
whole cycle of transport there, where
distance from a place of transport node to
the first room has for i room a value of (m -
i -J)x A, according to a distance j; within
the first phase. The distance with zero
number of rooms (j = 0) is considered
when i room has a transport node facility
at its beginning.

c) The transport node is characterized by
a cost c3 resulting from its being set up
and for each of the possible position at
the beginning of rooms the costs are
supposed to be the same.

d) The task is to design such locations
of the transport nodes p; € {0,1} and at
the same time partitioning of the rooms
body i=1,2,...,m along its directional length
by the facilities in order to result in
minimum total costs c. All that taking into
account: given items of costs under
consideration (determine the values in ny,
ny), given (or investigated)  transport
equipment (determine the values in cy, ¢»),
given (or investigated) type of the
transport node ( determines the value in

C3).

e) The optimum logical values p; €
{0,1}={true, false} assigned to each room
1, partitioning thus the set of rooms into
the different sections of exploitation or
supplying, present in such a way a
recommended decision that can be
interpreted as { "to install" or " not to
install"} the transport node at the
beginning of room i.

Teda: Hence
c=min{ Y c{p); pic{0;1};i=mm-1,...,1} (1)
kde where

Nisciot M iComei €3, 0k P05 j=0

cipi) = 1{

nLiClyt M, iCom-i-j,

if p;=1, j=min{0.1,....m - i}
pi +j =O
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3 POUZITIE DYNAMICKEHO
PROGRAMOVANIA

Dynamické programovanie je technika
pre ndajdenie optimalnej postupnosti v
rozhodovani pre problémy, ktoré mézu byt
popisané ako sekvenéné rozhodovacie
procesy. Takéto rozhodovanie, aby mohlo
byt optimalizované, musi byt’ rozdeliteI'né
do postupnosti ¢iastkovych rozhodnuti
alebo etap, pre kazdé z ktorych, optiméalne
rieSenie moze byt najdené.

Potom

3 APPLICATION OF DYNAMIC
PROGRAMMING

Dynamic programming is a technique
for finding optimal sequences of decisions
for problems that can be described as
sequential decision processes. Such
decision, to be optimized, must be divisible
into sequence of partial decisions or stages
for each of which an optimal solution can
be found.

Then

MR {C(X X el s X 1) =000 ZCi(x,) si=mm-1.... .13 (2)

Princip optimality vtomto pripade je
zvyc€ajne vyjadreny pomocou funkcionaly
fi v rekurzivnom vztahu, ktora definuje
optimalne rieSenie pre kazdu etapu.

V tomto pripade:

The principle optimality is usually
expressed by a functional f; in the recursive
relationship that defines the optimal
solution at each stage.

For this case:

SGA) = minfefx) + fi-1@i+ A}, i=2,3,....m (3)
Xi E{OJA}

fiGA) = min{ci(x1)} , i=1
X;€ {OJA}

kde j = 0,1,2,...,(m-i) a fijA) potom
vyjadruji minimalne naklady dopravy od
alebo do perspektivnych komoér i = i,i-
1,...,1 kde spdtna vzdialenost od
vykladacieho alebo nakladacieho bodu je
JA. Takéto hodnoty fijA) su potom
zaznamenané do tabulky (fi,) a prislusné
minimalizujuce hodnoty x; €{0jA} -
interpretované ako { ., inStalovat™ alebo
,» neinstalovat™ } dopravny uzol, t.;j.
vykladacie alebo nakladacie zariadenie, st
zaznamenané pomocou znamienka
hodnoty f;, kde pre prislusné rozhodnutie

plati sign(fi ;) e {-1;1}.

Celkové minimum nékladov je vzdy v

fm(0), tj. v fn o Vv ramci tabulky , s

vyznamom “neinstalovat™  kvoli
zmienenému predpokladu , ze zacinajica

where j = 0,1,2,...,(m-i) and f(jA) then
express the minimum costs of transport
from or into the perspective rooms i = i i-
1,...,1 when the backward distance from
the unloading or loading point is jA. Such
values of fi(jA) are then recorded into a
table (f; ;) and the appropriate minimizing
values of x; € {0;jA} - being interpreted as
{ ,, to install“ or ,, not to install“ } the
transport node, i.e. unloading or loading
facility, are recorded through the sign of f;
; where for sign(fi;) € {-1;1}, respectively.

The overall minimum of costs ¢ is always
in f,(0), i.e. in f, (o within the table, with
meaning “not install” because of the
mentioned assumption that the starting
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komora v perspektive je uz vybavena
dopravnym uzlom. Potom tam zbehne
cyklus R | pre spétné
vyhl'addvanie a deko6dovanie hodndt f; ;
pre kone¢nu interpretaciu p;e{0;1} pre
kazdé i , kde je sa nastavuje podla:

0;
=

jekielse

4 PRIKLAD APLIKACIE

Bansky zavod t'azi sideritové lozisko, ktoré
ma charakter dlhej zily s variabilnou
hrubkou. Medziobzorové dobyvanie ako
dobyvacia metéda je pouzivana. Vybrana
zilna Cast’, ktord je asi kilometer dlha moze
byt  aproximovana vramci obzoru
mnozinou 20 blokov s rovnakou dizkou 50
metrov (Obr. 1). Kazdy zblokov je
popisany:

- poc¢tom cyklov potrebnych pre odtazbu
rabaniny  z bloku elektrickym LHD
vozidlom v ramci vnutornej etapy otazby
(vnutri  bloku), tj. cez medziobzorovu
chodbu krudnému sypu, kde (n;,
n2...ma20) = (18572, 19416, 20260,
21104, 21104, 21948, 22792 ,23636,
23636, 24480, 25324, 26168, 27012,
27856, 28700, 29544, 30388, 29544,
28700, 27856), ¢o koreSponduje s urcitou
premenlivou hribkou zily,

- analogicky, pocet cyklov potrebnych na
odtazbu ribaniny 2z daného bloku
elektrickym vlakom v ramci vonkajSej
etapy odtazby (mimo bloku), tj. cez
hlavnu dopravna chodbu a hlavny prekop k
Sachte, kde (nz,l, Haindees, nz’zo) = (849, 888,
927, 966, 966, 1005, 1044, 1083, 1083,
1122,1161; 1200, 1239..1278. 131731356,
1395,"1356, 1317,/1278).

Naklady jedného reprezentativneho cyklu
odtazby pre jednotlivé etapy su vzdy
pocitané podla poctu prejazdenych blokov
pocas cyklu a st vyjadrené v naturalne;j

room in perspective is already furnished by
a transport node. Then there is a running
eyele i o= m..5l for a backward
searching and decoding values of f;; for
the final interpretation of p;e{0;1} for
each room 7 , where j is set as follows:

if sign(fi) =-1, pi=0, 4)

4 EXAMPLE OF APPLICATION

A mining plant exploits a siderite deposit,
which has character of a long vein and
variable thickness. The sublevel stoping
as a mining method is used. The selected
vein section that is about 1 kilometre long
can be approximated within one level by a
set of 20 blocks with the same length of 50
metres (see Fig. 1). Each of the blocks is
described by:

- number of cycles needed for mucking
rock material from the block by an
electric  LHD  (Load-Haulage-Dump)
vehicle within the internal stage of
hauling (inside the block), i.e. via a
sublevel-drift to an ore pass, where
(n],], nl,z,...,nl,zo) = (18572, 19416, 20260,
21104, 21104, 21948, 22792 ,23636,
23636, 24480, 25324, 26168, 27012,
27856, 28700, 29544, 30388, 29544,
28700, 27856), which is corresponding to a
certain variable thickness of the vein,

- analogically, number of cycles needed for
hauling rock material from the given block
by a electric train within the external
stage of hauling (outside the block), i.e.
via a haulage drift and a main crosscut to
a shaft, where (m, m2,..., 1220) = (849,
888, 927, 966, 966, 1005, 1044, 1083,
1083, 1122, 1161, 1200, 1239, 1278, 1317,
1356; 1395, 1356, 1317, 1278).

The costs of the one representative cycle of
hauling for the particular stages are always
calculated according to a number of via-
driven blocks during the cycle and are
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forme ako spotreba elektrickej energie na
vykonanie tohto cyklu. Logicky, tito
spotreba rastie zvi¢Sovanim vzdialenosti,
meranej poctom prejazdenych blokov,
zacinajuc nulovou vzdialenostou, ktora
zodpovedd elektrickej spotrebe  ako
nasleduje:

- pre odtazbu vramci prvej etapy, ked
rudny syp umiestneny v prislusnom bloku,
¢o je asi 0,17 kW,

- pre odtazbu v ramci druhej etapy, ked’
jazdena  vzdialenost od Sachty k
najblizSiemu bloku vybranej rudnej Zilnej
Casti, ¢o je asi 16,8 kW.

Potom odhad spotreby elektrickej energie
potrebnej na ¢innost’ LHD vozidla v ramci
prvej etapy c¢;; ako aj vlakom v ramci
druhej etapy c;; moéze byt formulovany
jednoducho podra:

expressed in natural form as a consumption
of electric power for performing the cycle.
Logically, this consumption is increased
by increasing the distance measured by the
number of via-driven blocks, starting from
a zero distance that corresponds to a
power consumption respectively as
follows:

- for hauling within the first stage, if an
ore pass is located in the pertinent block,
that is about 0,17 kW,

- for hauling within the second stage, if
driven the distance from a shaft to the
nearest block of the selected ore vein
section, that is about 16,8 kW.

Then the assessment of electric power
consumption being spent by the activity of
the LHD vehicle within the first stage ¢,
as well as by the train within the second
stage c»; can be formulated simply by:

ey = 0.33] +0.17 3)

¢y =042 +16.8

kde koeficienty 0.33 a 0.42 vyjadruju
rovnomerny narast spotreby na kazdych 50
metrov aje {0, 1, 2, ...,20} vyjadruje pocet
prejdenych blokov.

Predpokladame, ze prvy blok
v perspektive, posledny v poradi, je uz
vybaveny rudnym sypom aumiestnenie
ostatnych je predmetom vyskumu. Pre
kazdy ztakychto sypov predpokladime
tieZ, Ze je spOsobily zabezpeit tok
ribaniny z medziobzorov bez akéhokol'vek
preruSenia aZ k vyusteniu v hlavnej
dopravnej chodbe, kde nasledujica etapa
dopravy je vykonavana vlakom. Naklady
na zriadenie rudnych Sypov,
umiestiiovanych pozdiz Zily, su vyjadrené
porovnatelnym spdsobom, t.j. v spotrebe
clektrickej energie na vyrazenie sypu,
podla  daného  zariadenia v danom
horninovom prostredi, ¢o je asi 4500 kW.

Tymto sposobom uloha dostava charakter
bilancovania spotreby energie, vyvolanej
rasticou vzdialenostou odtazby, ked

where the 0.33 and 0.42 express the
uniform increase of the consumption by
each 50 metres. and je{0, 1,2, ...,20}
express the number of via-driven blocks.

We assume  that the first block in
perspective, the last one in the order, is
already equipped by ore pass and locating
others is the subject of investigating.
About each of the such passes we also
assume that is able to secure flow of muck
from sublevels without any break up to
output at a main haulage drift, where the
next stage of hauling is carried out by
the train. The costs for installation of the
ore passes being placed along the vein are
expressed in order to be comparable, i.e.
in electric power consumption for raising
the pass by a given equipment ina given
rock environment, that is about 4500 kW.

In this way, the task has got character of a
trade-off the energy consumption due to
increasing the distance of hauling, when
by setting up an ore pass in a block
means breaking a certain increase of
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zriadenie rudného sypu v bloku znamena
preruSenie  ur¢itého narastu  spotreby
energie v ramci vnutornej odt'azby na udet
uritého ndrastu spotreby energie v ramci
externej odtazby. Tento charakter ulohy sa
nemeni dokonca v pripade ak redlna tazba
prebiecha obratene. Ekonomick4 bilancia
ako aj odporucané umiestnenie rudnych
sypov ostava platné, meni sa iba smer
¢itania vektora rieSenia.

Tabulka (7Tabulka 1) ilustruje jedno
rieSenie pre f;; zacinajuc od f,0, ktoré
reprezentuje celkové minimum nakladov, v
tomto pripade f500 = 636956.5. Potom pre i
=20, 19, ... ,1 s postupnym nastavenim i,
podla rovnice (4), moéze byt ziskané
zakdédované rieSenie p;, v tomto pripade
(P15 Py P20} 0,:1,:0, 1,:0,:15:0,44 051,
0,1,0,1,0, 1,0, 1, 0, 1). Z priebehu tohto
rieSenia je mozné dedukovat, Ze
najvyhodnejsi interval medzi rudnymi
sypmi pre danu zilnu Cast’ je 100 metrov,
tj. vkladat’ rudny syp do kazdého druhého
aproximujuceho bloku (p; =0). Rozstup
rudnych sypov podla tejto stratégie dava
minimalnu celkova spotrebu elektricke;j
energie na tazbu, ktora je 636 956.5 kW,
za danych podmienok.

Tabulka 1: Vysledky optimalizacie
Table 1: Results of optimization

power consumption within the internal
hauling on account of a certain increment
of power consumption within the external
hauling. The character of the task is not
changed even though a real exploitation
can run otherwise. The economic balance
as well as the recommended location of
the ore passes remain valid, just the
direction of reading the vector of solution
can be changed.

The Table 1 illustrates a solution for f;;
beginning from f,,o, which represents the
total minimum costs, in this case f0 =
636956.5. Then for i = 20, 19, ... ,1 with
the successive setting i according to the
equation (4), the encoded solution p; can be
obtain, in this case (p, pa,..., p20)= (0, 1, 0,
15:0; §5:000 0: 1505 10,11,051 8051:0; 1)
From the course of the solution it is
possible to deduce that the most
advantageous interval between the passes
for the given vein section is 100 meters,
i.e. to insert the pass in every second
approximating block (p; =0). Spacing of
the ore passes according to this strategy
delivers the minimum total electric power
consumption for exploitation that is
636956.5 kW under given assumptions.

i Pi fio0 L1 £i,2 ... f419
1 0 24195.5 -28695.5 -28695.5
2 1 53627.9 -58127.9 -58127.9
3 0 83764.4 -88264.4 -88264.4
4 1 114572.4 -119072.4 -119072.4
5 0 144974.7 -149474.7 -149474.7
6 i | 175999.3 -180499.3 -180499.3
e 0 207613.4 -212113.4 -212113.4
8 1k 239784.2 -244284.2 -244284.2
9 0 27150052 -276000.2 -276000.2
10 1 303723.8 -308223.8 -308223.8
U 0 336422.2 -340922.2 -340922.2
12 1 369562.8 -374062.8 -374062.8
13 0 403112.7 -407612.7 -407612.7
14 il 437039.2 -441539.2 -441539.2
15 0 471309.5 -475809.5 -475809.5
16 i 505890.8 -510390.8 -510390.8
1% 0 540750.5 -545250.5 -545250.5
18 1 574192.8 -578692.8 -578692.8
19 0 606250.6 -610750.6

20 1 636956.5
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V d’alSom vyskume bol umysel presetrit’
niektoré vSeobecnejSie mienené pripady
s hladSou aproximaciou idealizovaného
zilného telesa, odvodené z predchadzajicej
ulohy. Predpokladajme takto nemennu
hrabku zily sjej vertikdlnym uloZenim
atiez, ze jeden cyklus LHD vozidla
zodpoveda priblizne s odtazbou jedného
kubického metra rabaniny. Takto 20
cyklov LHD vozidla m6Ze nalozit' uplne
jednu vlakova stpravu. Vyskum poskytol
tendenciu rozmiestiiovania rudnych sypov
pri zvySovani hribok daného rudného
telesa od 2 do 20 metrov, ked’ toto teleso
bolo aproximované mnozinou 40 blokov
sdizkou A = 25 metrov. Vysledky su
sumarizované v tabul'ke (Tabulka. 2).

next research it was
contemplated to investigate some more
generally meant cases with a smoother
approximation of an idealized vein body
derived from the previous task. Suppose
an invariable thickness of the vein in its
vertical dip and also that the one cycle of
LHD vehicle corresponds approximately
with mucking one cubic metre of rock
material. So that the 20 cycles of the
LHD vehicle can load the one trip of train
completely. A tendency of the ore pass
spacing is provided as we increase the
thickness of the given ore body from 2 to
20 metres as is approximated by a set of
40 blocks with the length of A = 25
metres. The results are summarized in the
Table 2.

In the

Tabulka 2: Rozmiestnenie sypov pozdfz' Zilného telesa vo vysetrovanych pripadoch
Table 2: The pass spacing along the vein body in the investigated cases.

Distance Room

Thickness of orebody
4 m 6-10 m

12-20 m

m < 2 m

40

39

38

100 37
36

35

34

200 33
32

31

30

300 29
28

28

26

400 25
24

23

22

500 21
20

19

18

600 17
16

(L5

14

700 13
12

1

10

800 9
8

7

6

900 5
4

3

2

1

O = O = O = O

OFR HFHORKFHFPORPRKFEPHEHOKFMEREERORREREROREREHEHORE EMHMORPR IO MM PO B

-

Number of passes:
Spacing, m: 100; 12

Vol P POR PP EHEPFORREPEPORERERREHEBORPPRORMEPERERORIEKMIRERORI KR E RO R = 5

VWFORFRFPOFRFRFROFRFKFEFORFRFHELORFRFHFELORFFHEPORHEFOREFEFORHRFEFORRPROIRIKMOIRMIRMEO M =

OO OFHROFOFRFLOFOFHFOFRFROFOFOFEFOFORFOIROHEOIRO R

-
o
~N =
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6 ZAVER

Utelom  popisanej prace  bolo
poskytnut’ podporu v rozhodovani pre
rozmiestiiovanie nejakych dopravnych
uzlov pozdiz exploatovanych alebo
zasobovanych priestorov ( komdr, blokov).
Prislusnd optimaliza¢nd procedira je
zalozenda na aplikdcii  dynamického
programovania a bola testovana na zilnom
lozisku ako aj na niektorych hypotetickych
pripadoch, s cielom ziskat’ viac v§eobecné
vysledky. Obidve S$tadie boli popisané.
Treba vSak poznamenat, Ze v tychto
pripadoch ako aj vSeobecne, musime mat’
na  zreteli  vierohodnost  takychto
aproximacii pre priestorovu situaciu ako aj
pre nékladové funkcie. Cim viac sa blizia
realite, tym viac je takyto vyskum

uspesne;jsi.

6 CONCLUSION

The purpose of the work described
here was to provide decision-making
support for the spacing of some transport
nodes along exploited or supplied rooms.
The pertinent optimization routine is based
on application of the  dynamic
programming and was tested on a vein
deposit as well as on some hypothetical
cases with the objective of obtaining more
general results. Both these studies were
described. However, in these cases as well
as generally, we must be careful with the
fidelity of such approximations for both
the rooms situation and also the costs
functions. The more  they approach
reality, the more a piece of research is
successful.

Recenzia/Review: prof. Ing. Daniela Marasovd, CSc.
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