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President’s Report

26.11.92

This report sees the completion of an-
other successful Annual Seminar; held
at Wollongong it has been a credit to
Maurice Tangredi and his organising
committee.

The seminar had a good attendance and
it was good to see the regulars along
with a good contingent of new faces.
As so often is the case the holding of a
seminar in a region has lead to the es-
tablishment of a branch of AIMS and it
was my pleasure to be at the inaugural
meeting of the lllawarra Branch. A
meeting at the North Beach Hotel
elected Maurice Tangredi as President,
Jim Armstrong as Secretary and Rob
Morphew as Treasurer. Congratula-
tions fellows.

There is, however, a cloud on the hori-
zon. A State Government / Federal
Government committee in each State,
know as VEETAC, is investigating
‘partial registrations’ and their deregis-
tration. This committee is to recom-
mend the deregistration of occupations
that are not legislated in ALL States.
The Mine Surveyor is one such occupa-
tion listed for deregistration.

The committee requires a submission
from each occupation or repre-
sentatives of an occupation to return a
submission to them by December 4 out-
lining the reasons why the profession
should not be deregulated. The com-
mittee only informed the various State
Government Departments and not the
professions.

In Western Australia Dave Attrill from
IMES is putting in a submission and
AIMS in New South Wales and
Queensland are doing likewise. It is to
be hoped that this action will prevent
the deregistration.

Ray Smith, Bill Storey and Peter Wha-
lan are working towards our seminar
next year in Darwin in conjunction
with the ISA convention. It should be
a great time and break down a few bar-
riers between different branches of the
profession.

I hope this report finds you all in good
health and remember with the present
actions of committees like VEETAC it
pays to belong to a strong institute.

Kerry Anderson
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Secretary’s Report

I would like to extend my appreciation
to all members who have seen fit to re-
turn me to the position of Secretary of
AIMS for the 1992-93 term. Once
again I would encourage all members
to give myself and the other office bear-
ers some feedback on how you per-
ceive the current and future roles of our
Institute. This sort of information will
help us to make sure that AIMS is serv-
ing its members in the way they would
like it to.

At a recent meeting of AIMS members
in Ipswich, It was brought to our atten-
tion that there is a very real threat to
the future of our occupations in the

form of a Federal Government initia-
tive to remove registration of ‘Partially
Registered Occupations’. The bill I re-
fer to is ‘The Mutual Recognition Bill
1992 (Commonwealth)’. We were as-
sured that this bill has potentially very
serious repercussions for many workers
including those of us involved in mine
surveying, I would urge all members to
try to glean as much as possible about
this bill and how it could affect you.
My suggestion is that you should con-
tact your relevant trade union or staff
association as well as the state govern-
ment mining department in your own
State.

Our next seminar is only just around
the corner, and I would encourage as
many members as possible to investi-
gate the possibility of attending. As
you should be aware, this seminar in -
Darwin is being held in conjunction
with ISA, ACSA and IEMSA. Some
members are taking advantage of the
situation and combining the seminar’s
activities with a family holiday.

I would like to wish all members and
their families a happy festive season
and a prosperous new year.

Steve Wilks
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AIMS
Seminar
1992

The 1992 Seminar was held at
the Northbeach Parkroyal, Wol-
longong, in September and was
attended by over 80 registered
delegates and 12 trade displays.

The Northbeach proved to be an excel-
lent venue and the Seminar Committee
would like to take this opportunity to
thank the Management and Staff for
their help and support.

The Seminar was officially opened by
Mr Colin Markham, Member for Keira,
which was followed by the Keynote
Address by Mr John Doherty, Manag-
ing Director of Clutha Limited. Our
thanks go to Colin and John for their
support.

The Committee decided early on that
the papers to be presented should be of
a practical nature, reinforce our theme
(More than meets the eye) and show
the diversity of our profession. We be-
lieve this was achieved judging by the
attendance at each of the sessions and
by the questions asked at the end of
each paper. To the authors; thank you
for your contributions.

The trade display’s were well attended
and generated a great amount of inter-
est from the delegates.

The Formal Dinner, attended by dele-
gates and their partners, was enjoyed
by all. Our thanks go to Mr Bob Mill-
ward, Chief Executive of the Illawarra
Steelers Rugby League Footbali Club,
for his informative and entertaining
talk on the Steelers and the league in
general.

In conclusion I would like thank the
members of the Seminar Organising
Committee, and wish Ray Smith and
his Committee good luck in organising
the 1993 Seminar in Darwin.

Maurice Tangredi

1992 Seminar Convenor

A local exhibitor at the AIMS Seminar, Wol ongong.

The SOKKIA exhibit at Wollongong

Dr Ian Stone, KCC Tahmoor Colliery,
answering questions after presenting
his paper on outbursts at Tahmoor
Colliery.

Guest Speaker at the formal dinner,

Mr Bob Millward, Chief Executive of

the Illawarra Steelers Rughy League
Football Club.



Of course you realise that a one-man system offers many bene-
fits. But you can’t imagine how impressive they are until you've
tried it for yourself.

If you want to work afone, you can — at any time of the day or
night. You can do all your surveying from the point and check all
the details at the same time. Both collecting details and setting
out can be done at least as fast as with conventional methods.
And you get all the software and memory capacity you need.

Talk about efficiency and lower costs! Yet you may still feel
that the major benefit is the greater confidence you will have in
your results.

If you want to work conventionally, you can use the system as
an ‘ordinary’ servo-driven total station. (Except that its capacity
is far greater than all other measuring systems on the market to-
day!)

In short, Geodimeter System 4000 is more effective, with lower

costs, and greater reliability and flexibility than you’ve ever en-
joyed before. Try it yourself, and you'll see.

Geodimeter System 4000

Intelligence where it belongs!

Yes, please, | want to try Geodimeter System 4000!

Please let me know when you can give me a

demonstration of Geodimeter System 4000. ONE‘ MAN
Please send me more information. _9‘; Lt
Name:
Company:
Adderss:

Contact your nearest Geodimeter sales office for a demonstration or more :nformation.

New South Wales/ACT
Precision Instrument Co.

PO Box 180, Willoughby NSW 2068
Tel: (02) 958 2866 Fax (02) 958 6998
Contact: Robin Douglass

RE

Queensland

eodimeter’

Herga Instruments Pty Lid
Tel: (07) 852 1245 Fax: (07) 252 1275
Contact: Paul Bright or Laurie Watson

Victoria, Tasmania, South Australia
On Line Surveying Equipment Pty Ltd

Tel: (03) 597 0711 Fax: (03) 598 4323

Contact: Colin Plumb

Western Australia

Haefeli-Lysnar Survey Equipment Pty Ltd
Tel: (09) 242 4444 Fax: (09) 242 5544
Contact: Richard Lysnar

HEAD OFFICE: Geodimeter of Australia Pty Ltd, PO Box 223 Brookvale NSW 2100 Tel: (02) 938 2333 Fax: (02) 905 5518 Contact:David Morrow
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— The Numbat -

Another Endangered Species?

The Numbat, a remotely controlled mine survey vehicle for use in emergency situations, is in danger of
being still born. Government funding of the project has now ceased, and no more development can occur

unless further funding is obtained.

History of the Project

The Numbat has been developed to its
current stage by the CSIRO Division of
Geomechanics under two NERDDC
grants totalling $1.5m. The initial grant
of $1.2m commencing in 1987 demon-
strated in September 1990 that the con-
cept was valid, but resulted in a
prototype which had many operational
shortcomings. A subsequent grant com-
mencing in January 1991 enabled re-
finement of most of the major
shortcomings of the prototype vehicle,
and a more reliable model is now being
widely demonstrated to industry.

Current Status of Project

The current vehicle as of September
1992 is almost fully operational. It is

able to traverse mine roadways, sur- * Current battery technology provides

Incorporation in next generation of
vehicle

mount reasonably expected obstacles
and is able to conduct continuous at-

mospheric monitoring. It has a range,
limited by its optical fibre cable, of 4
km; it is able to operate in opaque at-

insufficient range.

Software needs to be developed im-
mediately in the following areas: ar-
chival of data during mission;
graphical display of trends (espe-

o A fixed forward looking camera

should be provided to enable ease of
vehicle operation and more flexible
use of the camera turret.

cially gas concentration); removal of
some of the more important and fre-
quently used keyboard commands to
a revised and more user friendly con-
trol console.

mospheres by use of a thermal infra-red
camera.

Several problems have been identified
which must be solved before the vehi-
cle is fully operational as an adjunct to
a Mines Rescue station. These are: o The operation of the cable reeling

Urgent system is too complex.

e The method of driving the vehicle is

» Full electrical approval must be ob- o
intimidating.

tained. (This is being done now).

PHM | QUEENSLAND

For all your Surveying requirements

— Total Stations — Data Recorders — Theodolites — Levels — Lasers — GPS Receivers — Computers —
— Printers — Plotters — HP Calculators — Surveying Accessories —

— SALES — HIRE — SERVICE —

310 Wynnum Road, Norman Park, Qid 4170
QUEENSLAND P.O. Box 179, Morningside, Qid 4170

Phone: (07) 899 2944
Facsimile: (07) 899 1814
:iﬂ—“i' SHETPIT,
HEWLETT 3 IMAGELLAN

= yCalComp

At ochhesd Gompany

o Ny
Nikon : AsutecHh inc. [‘f] PACKARD G"'"‘a"Y’ DscppT o

¢ The option of paying out cable be-
side rather than behind the vehicle
to allow easier operation with fol-
lowing vehicles should be imple-
mented.

o Tolerance to high temperature at-
mospheres should be improved.

Future of Project
Short term development

Government funding for the Project has
now ceased, and no more development
can now occur unless further funding is
obtained. CSIRO Division of
Geomechanics has a project team with
significant expertise in the technologi-
cal areas required to continue Numbat
development. Unless follow-up fund-
ing is obtained in the near future this

... page 6
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THE SURVEY AND
ENGINEERING
SOFTWARE THAT
PROVIDES THE
TECHNOLOGICAL
EDGE.

civilcad IS A COST EFFECTIVE,
EFFICIENT, EASY TO USE PC
BASED PROGRAMME WITH
FACILMES FOR. ..

B ROAD DESIGN

B ROAD RECONSTRUCTION

M DRAINAGE DESIGN

W SUBDIVISION CALCULATIONS
H SURVEY PLOTTING

B TERRAIN MODELLING

@ SURVEY DATA REDUCTION

@ CONTOUR PLOTTING

B VOLUME CALCULATIONS

DESIGNED BY BLOOMFIELD
COMPUTING SERVICES,
clvilcad IS DISTRIBUTED
WORLDWIDE . . .
OVER 1000 USERS

TIME SAVING

civilcad
GETS IT RIGHT FIRST
TIME AND EVERY TIME.

For brochure and demonstration disk contact

Bloomfield Computing ServggeLg

TOPCON
P.Q. Box 627, Drummoyne, NSW 2047 Australla
Ph: 612 019 6488 Fax: 61 2 819 7461

The Numbat

momentum will be lost. The very least
that should happen is that the project
continue at a level that can keep the
Numbeat alive and in the industry spot-
light. This can be achieved by enhanc-
ing the current prototype so that it can
be used effectively in exercises with
Mines Rescue Brigades. This would re-
quire the following work:

o Arranging for ownership of the vehi-
cle to pass to an industry nominated
body.

e Purchase and installation of suitable
batteries. ($22,000)

e Provision of fixed forward camera.
($3,000)

o Software development to enable log-
ging of gas analysis data. ($15,000)

o Install automatic sensor for cable
winding direction. ($10,000)

o Electrical approval. ($30,000)

¢ Redesign of surface station.
($50,000)

¢ Maintenance for a full year.
(3$70,000)

e Total cost of short term develop-
ment over one year. ($200,000)

Long term development

CSIRO has gained a large body of
knowledge and experience in the devel-

from page 5

opment of the Numbat to this stage.
Many of the advances in relevant tech-
nologies either already identified or
forseen cannot be incorporated in the
current prototype. The eventual Num-
bat can be a vehicle with greatly en-
hanced usefulness and performance. It
could operate without a tether and be
far more capable in terms of range, du-
ration and operation in harsh environ-
ments.

This requires:

¢ New vehicle configuration. This
would be smaller, lighter, faster and
more convenient to use.

¢ Semi-automatic driving using devel-
opments in autonomous navigation,
and through-the-earth communica-
tions. This could result in removal
of the optical fibre communications
system.

o This would involve a significant in-
vestment, at least at twice the level
of the initial Numbat project. i.e
$5,000,000+.

Numbat has received a very positive re-
sponse from the industry. Those who
have seen the vehicle demonstrated
have been able to appreciate the bene-
fits a fully operational vehicle could
have to their activities. It is hoped that
such people can offer their support to
provide funding to enable the project to
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NUMBAT
A Mine Emergency Survey Vehicle

D.W. Hainsworth BE(Hons), PhD, SMIREE, MIEEE
M.R. Stacey BE, MIEEE
CSIRO Division of Geomechanics
St Lucia Qld

Abstract
NUMBAT is a single hulled, eight wheeled remotely controlled survey vehicle for use in underground

coal mine emergencies. It sends information on underground conditions such as atmospheric composi-
tion, wind speed and temperature to the surface via a single optical fibre, with backup via low frequency
radio. Navigation uses imaging via video or an acoustic imaging system.

1. Introduction

An emergency mine safety survey vehi-
cle, code named NUMBAT has been
developed for use in coal mines. The
name is not an acronym; it refers to the
Australian marsupial which also ex-
plores underground galleries, albeit con-
taining termites rather than coal.

The primary function of the vehicle is

derground conditions to the surface fol-
lowing an emergency. It will be oper-
ated in support of rescue crews, and
will provide operators with reliable in-
formation for planning rescue and mine
rehabilitation while lessening the expo-
sure of rescue personnel to hazardous
conditions.

The underground environment, particu-
larly in the post emergency situation

(eg. after fire or explosion) presents a
number of diffic ulties for vehicle opera-
tion. These include access over chal-
lenging terrain following roof falls and
water inflow, communication and con-
trol in the underground working com-
plex, navigation in smoke and/or dust,
and operation in explosive atmospheres.

to provide detailed information on un- ... page 8
Dynamic Gravity Surveys
Complete Seismic Surveys
Well Control Surveys
2 Transmission and Pipeline Surveys
- Control of Aerial Photography
—_— and Landsat Data
—_— DYNAMIC
———— SATELLITE _ Contact
— Bill Hedditch
— SURVEYS Telephone (08) 338 2855
-_- Facsimile (08) 379 5809
- 71 Ferguson Avenue
. Myrtle Bank 5064
or
Tim McCali

Telephone(079) 39 7041
Facs mile (079) 39 7042
PO Box 713
Yeppoon 4703
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The Numbat

This paper describes the complete
NUMBAT system which has been de-
veloped to fulfil the above functions.

2. The NUMBAT System

This section summarises the overall
specifications of the main elements of
the system.

2.1 Operational
Requirements

The NUMBAT concept is based on a
remotely human-operated drone. Two
operators in a surface station control
the vehicle and receive data from it via
a bi-directional communications link.
The driver is responsible for piloting
the vehicle through the underground
workings, while the mission com-
mander is responsible for the overall
mission, including navigation, environ-
mental sensing and vehicle condition
management. This operational concept
is based directly on that used to control
the Echidna remote bomb disposal ve-
hicle developed by Evans Deakin In-
dustries.

2.2 Environmental Sensing

The primary sensing requirement is to
determine the composition of the mine
atmosphere. An instrument package on
the vehicle provides analyses of gases
of interest. Atmospheric pressure, tem-
perature and wind speed are also meas-
ured.

Visual sensing of the environment for
navigation is provided by a two camera
stereo vision system, and for inspection
by a third video camera with variable
focus and zoom. Lighting is provided
by quartz halogen lamps with dichroic
reflectors giving illumination beam-
widths of approximately 408.

A novel sonar array imaging system
which produces a coarse resolution im-
age of the area up to 25m in front of the
vehicle is under development, but is
still in the experimental stage.

2.3 Vehicle Configuration

The vehicle provides a platform for the
sensing and communications systems,
and is strongly constructed in order to
deliver the instrument payload to the
desired location, and carries sufficient
stored energy to enable missions of rea-
sonable range and duration to be under-
taken. An initial design range of 2km
was chosen, and this has been extended
to 4.4km in the latest prototype. (Leach
et al. 1988)

2.4 Communications

The communications system used is de-
termined by the bandwidth of the infor-
mation which must be transmitted to
and from the vehicle, and by the envi-
ronment in which the communication
must take place. The link from the vehi-
cle to the surface (in this case the
uplink) requires the larger bandwidth,
carrying two video channels, acoustic
imaging data, telemetry, and an audio
channel. The downlink carries only
command information and an audio
channel, and consequently requires a
lower bandwidth, but has a higher re-
quirement for data integrity. Voice
channels are provided in both direc-
tions to allow communication between
the surface and underground rescue per-
sonnel. A single optical fibre deployed
from the vehicle is used for bi-direc-
tional wideband communications, and a
low frequency radio backup system is
available for limited operation in case
of failure of the high capacity system.

3. The NUMBAT Vehicle

Since the primary purpose of the vehi-
cle is to replace human rescue crews in
the initial re-entry to a mine after a dis-
aster, and to travel only as far as a hu-
man could progress walking, it is not
necessary to provide capability to trav-
erse extreme terrain. It was decided
that the vehicle should be able to cross
obstacles such as soft going, loose rock
piles and fallen timber, and to self pro-
pel across water bodies. These are con-
ditions that are likely to be
encountered. For this purpose a single
hulled design was chosen, rather than
more complex articulated forms.

3.1 Vehicle Construction

The vehicle is of steel construction,
2.4m long, 1.7m wide and 1.15m high.
It has 8 rubber tyred wheels, each
600mm in diameter. Two drive motors,
each developiny, 1.0 kw power all
wheels on each side. Four quadrant
servo control of each motor permits
tight radius skid steered operation. En-
ergy storage is provided by a 48V
78Ah battery giving a 2km operating
range. It is expected that this range will
be extended to 4km with the use of
higher energy density batteries.

The vehicle hull is sealed for two rea-
sons. First, operation in explosive at-
mospheres requires that the external
atmosphere does not enter the vehicle
hull. In order to achieve this, an over-
pressure of nitrogen is maintained in
the hull. A system of interlocks based
on relative internal and external pres-
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sure measurements disconnects the ve-
hicle electrical supply if the safety mar-
gin is not exceeded. Second, flotation
of the vehicle is possible in order to
traverse deep water. In water the rotat-
ing drive wheels provide sufficient
thrust to propel and manoeuvre the ve-
hicle.

3.2 Optical Fibre Cable
-Management System

A single glass fibre is used for commu-
nications. The reasons for the choice of
fibre optics as the communications me-
dium will be given later. The outside di-
ameter of the complete cable is 3mm,
and is carried on a drum with 4km ca-
pacity in the vehicle. This quantity of
cable is the maximum that can be car-
ried on the vehicle and is also compat-
ible with the range aliowed by the
battery. The cable is deployed as the ve-
hicle moves forward, and is rewound
onto the drum as the vehicle reverses.

A low tension is maintained in the ca-
ble to provide the input to the reel

servo control system.

The cable management system operates
as an independent vehicle sub system
not requiring specific control from the
surface station. The reeler automat-
ically responds to changes in the ten-

sion in the paid out cable caused by ve-
hicle motion. If the vehicle moves for-
ward this tension will initially increase,
so more cable is paid out until the ten-
sion reduces to its former value. If vehi-
cle motion is continuous, the
deployment of cable will occur at the
same rate.

Cable drums are field replaceable, so
the range of the vehicle from the sur-
face station can be extended past 4km
to the limit imposed by the propagation
constraints of the communication sys-
tem.

3.3 Acoustic Imaging
System

The primary requirement of this system
is to operate in real time, and to deliver
images having sufficient detail to en-
able the vehicle to be manoeuvred
safely. This system is described in de-
tail in Jacka 1989.

Ultrasound is used rather than electro-
magnetism as the propagating energy
since its lower velocity leads to a corre-
spondingly lower operating frequency
and signal bandwidth. Cheaper elec-
tronic implementation is also possible.

Resolution in the final image is depend-
ent largely on the aperture of the imag-

ing system. In this system, a phased ar-
ray of elements is used in association
with a beam forming technique to in-
crease aperture. The electronically
formed pencil beam is scanned across
the region in front of the array and the
responses from all parts of the region
are displayed as an image of the total
area. The display can be arranged as
either a perspective (or ‘front-on’) view
or a plan view.

The acoustic imaging system records
200 samples from each of 16
transducers using a carrier frequency of
25kHz, and produces an image contain-
ing 512 points every 2 seconds. The
principles of this system have been
demonstrated in the laboratory and it re-
quires further development before it

can be used in tue field.

3.4 Gas Analysis System

Atmospheric concentrations of meth-
ane, carbon monoxide, carbon dioxide,
oxygen, and hydrogen are measured. In
addition, air velocity along the vehicle
axis, air temperature and pressure are
measured.

The sample gas stream is filtered, dried
and cooled before being pumped

...page 10

No matter what you do, there’s a

Trimble GPS

survey and mapping system that can

make your job easier.

TrimbleNavigation

SOKKIN

Total Survey System

ACN No. 002 141 424

Ensign GPS”

$ 1,590
Ex Tax

Contact
ROD YANN

Ph (07) 846 3385
Fax (07) 844 3907

Sales — Hire — Service




Page 10

Australian Mine Surveyor

through a system of analysers which
use non-dispersive infrared, thermal
conductivity, and paramagnetic meas-
urement techniques to determine gas
concentrations. A cylinder of calibra-
tion gas is carried in the vehicle to al-
low periodic remote calibration of the
measurement system.

A retractable miniature propeller ane-
mometer is used to measure air flow
along the tunnel axis to test the state of
the mine ventilation system. Since ven-
tilation air velocity is small, the vehicle
will be stopped when the anemometer
is deployed and air velocity measure-
ments are made.

The analysis systems can function con-
tinuously, but to minimise power con-
sumption can also be operated
intermittently, requiring a 10 minute
warmup period. A separate analyser is
used for each gas, so that useful opera-
tion is possible after partial failure of
the system.

4. NUMBAT
Communications

The primary communication channel is
a multi-mode fibre optic cable de-
ployed from the vehicle in the manner
described earlier. A single fibre forms a
bi-directional channel with wavelength
division multiplexing separating the
125Mbps uplink data in the 1300nm op-
tical band from the 2Mbps downlink
data in the 850nm band. This system is
described in detail in Marson 1989.

The optical communication technology
used in NUMBAT departs from that
used in previous well known remote ve-
hicles of this type such as the Echidna
and the Three Mile Island robots

(CMU 1988), which use co-axial cable
dispensed and retrieved from the vehi-
cle. Radio communication has been
used successfully in mine communica-
tions, but with low capacity. The band-
width required for NUMBAT would
necessitate the use of microwave radio
which is limited to line of sight propa-
gation. This would require the use of re-

peaters which would have to be carried
on the vehicle. Provision would also
need to be provided to dispense and re-
trieve the repeaters. Radio was dis-
carded because of complexity, leaving
some form of cable as the physical link.
The long design range of the vehicle
meant that coaxial cable was unsuitable
because of size and weight, leaving op-
tical fibre as the default choice. Fibre
also has the advantage that it is non me-
tallic, and thus is intrinsically safe, but
to detract from this it is relatively frag-
ile.

4.1 Wideband
Communications System

The uplink data consists of two CCIR
standard video channels, digitised at
7.8125 Msamples/s, acoustic imaging
data at 115kbytes/s, audio at 8kbytes/s,
and sensor data at 1.6kbytes/s which
are multiplexed onto a 125Mbps serial
data stream.

The downlink carries the command
data for vehicle control and a voice
channel and operates at 2.048Mbps.
This link employs coding for forward
error control to maintain integrity of
control information.

4.2 Backup
Communications

Full vehicle operation requires a wide-
band communications link which, as de-
scribed above, in the underground
environment can be realistically sup-
plied only by the fibre optic system.
Unfortunately the optical fibre cable is
susceptible to damage which would ren-
der the vehicle useless. Because of this
possibility, a backup communications
system in the form of a low frequency
radio link has been developed (Bunton
1989). Electromagnetic energy at this
frequency propagates downlink directly
through the rock between the surface
and the vehicle. Communications
uplink can propagate either back
through the rock or via a coalseam act-
ing as a waveguide to an antenna situ-
ated at a safe place in the mine.

Communication speed on the backup
system is very variable, depending on
local conditions, and is measured in sec-
onds per bit rather than bits per second,

50 wideband communication is impossi-
ble. However, limited contact can be
maintained with the vehicle to provide
environmental sensing capability with
retrieval of low speed data.

This system is currently under develop-
ment and is expected to be installed in
the near future.

5. NUMBAT Surface
Station

5.1 Configuration

The prototype surface station has been
established in a caravan measuring
4.2m by 2.2m. The driver and mission
commander sit at a desk on which are
mounted the vehicle and camera con-
trols. The desk is located transversely
at the centre of the long axis of the van,
which allows space in front of the desk
to project the video display, and allows
other observers to stand behind the op-
erators. The control desk also houses
the uplink data display screen which is
in front of the mission commander, and
an auxiliary display screen for the
uplink video for viewing by the driver.

5.2 Video Displays

The NUMBAT vehicle carries four
video cameras and a thermal infra red
camera. Three video cameras and the
thermal camera are mounted in a turret
which is capable of 360$ pan motion,
and +908$ to -208 tilt motion. Two form
a stereo pair, which are operated in
fixed focus mode. Mechanical conver-
gence is possible to provide optimal
three dimensional viewing. Images
from these cameras are displayed using
R-G colour separation in a colour pro-
jection monitor. The display is viewed
using filtered glasses and adequate
depth perception is achieved.

A third camera is equipped with remote
focus and zoom controls to allow close
inspection of items of interest. The
fourth video camera is located at the
rear of the vehicle and points rearwards
along the vehicle axis. This camera is
used for reversing the vehicle. The ther-
mal infrared carera is used in smoky
or dusty conditions. Video switching al-
lows a choice of video feed for the dis-
play devices.
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If the backup communications system
is used, a method has been devised to
transmit video images of the mine envi-
ronment efficiently using reduced band-
width. A frame grabber card in the
vehicle computer digitises the output
from any camera. A compression algo-
rithm is used to reduce the volume of
data used to represent the image, which
is then transmitted over the radio link.
On féception at the surface, the reverse
process is followed, and the recon-
structed image is displayed.

The frame grabber system in the sur-
face computer also makes it possible to
display the acoustic imagery and other
computer generated information on the
large screen.

6. NUMBAT Computing

The NUMBAT vehicle is controlled by
distributed computers within separate

8. Acknowledgments

system segments. On board, the vehicle
computing engine is an 80286 ma-
chine, while the cable reeler is control-
led by a special purpose 80C552 based
microprocessor system, and the gas
analysis package employs a single
board 8088 computer.

At the surface station, a 80286 based
PC is used to process the control and
status information, and the acoustic im-
aging data is processed and displayed
using an 80386 platform.

7. Conclusions

The NUMBAT is one of only two post-
emergency coal mining survey vehicles
known to be under development world
wide. The other is being produced by
the Coal Mining Research Centre Ja-
pan. Details are as yet unreported.

The normal problems of communica-
tion, control and sensing in the under-

ground environment have been in-
creased by the possibility of operation
in explosive or opaque atmospheres, as
well as encountering roof falls and
water inflow. These problems have
been addressed and workable solutions
found.

Improved vision, navigation, and com-
munication systems will result directly
from this project, and areas for future
work, particularly in the realm of
autonomous vehicle operation have
been identified.

The achievement of the main purpose
of the vehicle; the provision of real
time data on the atmospheric condi-
tions and physical state of a mine with-
out danger to rescue teams will
hopefully assist in rescue and mine re-
habilitation, with social and economic
benefits to the mining industry.

This project has been developed by CSIRO Division of Geomechanics, with help of a NERDDC grant. A number of companies
and research groups have been responsible for specific system components.

CSIRO Radiophysics

CSIRO Coal Technology
Evans Deakin Industries

KEL Aerospace

Queensland Uni of Technology

: Vehicle construction

: Communications and Acoustic imaging

: Environmental sensing

: Fibre optic cable system

: System Integration/Electronic design

The initial specifications for NUMBAT were achieved by consultation with rescue staff, unions, management, and government

authorities (Leach et al. 1988).
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Maplinfo GIS from ERSIS

Maplnfo is a Geographic Information System (GIS). It is computer
software that allows the user to display and analyse data via maps. It
is an excellent tool for organisations whose databases are geographi-

cally dispersed .

ERSIS Australia Pty Ltd was estab-
lished in 1988 as the first Queensland
based company to specialise exclu-
sively in Geographic Information Sys-
tems (GIS). ERSIS is currently the
largest GIS consultancy in Queensland,
employing twenty full time staff and a
team of part-time data capture staff.

The provision of GIS systems, training
and consultancy form the cornerstone
of ERSIS’ operations, with an empha-
sis on the need for practical, appropri-
ate and suitably costed technology.
ERSIS has assisted in the implementa-
tion of over three hundred and fifty
GIS systems in Australia and through-
out South East Asia and the Pacific.

Maplnfo is the most widely used GIS
(PC, MACINTOSH, UNIX) system in
the world. It has an intemational user
base of approximately thirty thousand

systems, including more than 1500 in
Australia. Both public and private sec-
tor clients are using MapInfo for min-
ing, geological and engineering
applications and facilities management.

MIM Holdings has implemented Map-
Info into several different areas of its
operations.

The Department of Mineral Resources
is also utilising Mapinfo in mapping pe-
troleum exploration sites.

For more information, or inclusion on
the mailing list for the ERSIS newslet-
ter ‘Landscapes’, contact:

ERSIS AUSTRALIA PTY LTD
Logan House - Level 3

25 Donkin Street

South Brisbane Q 4101
Telephone: (07) 844 7744
Facsimile: (07) 844 2400

Gold Result
at
Ravenswood

A 630 metres deep drill hole at
Mt Wright near Ravenswood,
North Queensland, has inter-
sected 443 Metres averaging 2.4
grams gold per tonne from 142
to 585 metres.

Announcing today’s Intersection, Mr
Norman Fussell, Chief Executive Offi-
cer of MIM Holdings Limited, said that
this was a most encouraging result for a
first hole.

In June 1992 Carpentaria Gold Pty Ltd,
a wholly owned subsidiary of MIM
Holdings Limited, reached agreement
to explore and mine with an option to
purchase mineral leases ML 1338 and
ML1435, some 14 km north-north-west
of Ravenswood. The enclosing land is
held under expluration permit by Car-
pentaria Gold Pty Ltd.

Drilling is continuing. #
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Austranan mine surveyor

Important Notice

The Editorial Staff of the Australian Mine Surveyor be-

lieve it is their duty to bring to the attention of Members
of the Australian Institute of Mine Surveyors all matters
that may affect their employment in the mining industry.

The document that follows fell into our hands at the re-
cent Wollongong Seminar. We believe that it is essential

reading for anyone employed in the mining industry, and
urge Members to read it carefully so that they may better
understand the industry in which they work.

In fact, we believe it is so important that we have given
over ‘Joe’s Page’, and one extra page, to allow the publi-
cation in full of this confidential document.

Blue Sky Mines No Liability

Trevor Sykes is Editor-in-Chief Australian Business. He was the speaker at the Ore Reserves Symposium

Dinner and discussed the ore reserve policy of Blue Sky Mines NL. He published the policy in his regular
Pierpont column in the Australian Business Monthly and The Bulletin. With this policy document, headed
‘Leaked Document of the Week' Pierpont says that you don’t have to dig very deep to get to the bottom of

Blue Sky Mines. The policy follows:

Private and Confidential

BLUE SKY MINES N/L

1. Geologists.

Geologists employed by the company
are divided into two categories: (a) Use-
ful, and (b) Pictorial. Those in category
(a) are geologists who can cause a rise
or fall, as desired, in the share price. It
therefore follows that they must only
be paid in share options and never in
cash. (Indeed, it is high policy that no
Blue Sky Mines liability is ever in-
curred in cash). Thus, any geologist
holding a quarter of a million options
exercisable at par of 25¢ has a strong in-
centive to report news that will send
the share price to at least 25c¢. If the
share price ever goes too high, say 50c,
the board will short a quarter of a mil-
lion shares on the geologist’s behalf,
giving him a fortnight to discover some
disappointing news. Given the usual
state of Blue Sky’s prosects, this

should not normally be difficult. Geolo-
gists in category (b) are final year stu-
dents, hired as a job lot from any
nearby university on 30 June. They are
to be taken to the nearest unoccupied

patch of scrub, loaned geologists’ ham-
mers and photographed in colour for
the annual report. Their services are to
be terminated on | July.

2. Claim pegging,

It is standing policy that Blue Sky only
overpegs claims. This has the triple ad-
vantage of (a) making us appear to be
in dispute over a ‘hot’ prospect; (b) giv-
ing us an outside chance of actually get-
ting someone else’s claim, if the
warden has an attack of insanity; and
(¢) avoiding the necessity of having to
spend money working the claim. If we
pegged unencumbered ground as a
claim, the shareholders might expect us
to spend money exploring it.

3. Soil sampling, seismics, aeromag-
netics, radiomagnetics.

These forms of exploration are totally
barred. They cost money and serve no
useful purpose. It is very hard to get the
share market excited with some rock
scratchings or a diagram of a seismic

survey.

True, the Blue Sky accounts list an air-
craft as an asset on the grounds that it
conducts aeromagnetic surveys. In
truth -- as we alt know -- it is chartered
out to other companies and never to be
flown at the expense of Blue Sky. Ex-
cept when the board and their wives go
to Broome for holidays.

4. Percussion and diamond drilling.

Drilling is a highly visible form of ex-
ploration and has the capacity to excite
the share market if used in the right en-
vironment. Prospects will therefore be
drilled whenever we want to lift the
share price.

The board is opposed to diamond drill-
ing on the grounds of expense. Percus-
sion drilling is cheaper and goes quite
deep enough for our purposes. Few of
the punters in the penny stocks know
the difference between the two, and
you can run a stock a long way on a
percussion hole in any case. Remember
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that Poseidon went from $1 to $50 on
the results of just one percussion hole.

If the board believes it will enhance the
share price, we may from time to time
announce that we are sinking diamond
drillholes although in fact they are per-
cussion. Only the contractor will ever
know the difference and he will be long
in the stock. If the truth is detected, we
will simply say we made an accidental
errof.,

Blue Sky make its Panamanian subsidi-
ary available for tax-free share trading
by the contractor, and will pay his bro-
kerage. This costs a little money, but is
worth it to keep track of his buying and
selling orders.

5. Announcements.

Any drilling contractor working for
Blue Sky must be instructed that his
team is to stop drilling immediately if
the rig strikes anything resembling ore.
Then, if the assays return good grades,
the company can announce that the ore-
body is open at depth. If we stop all
other exploration as well, the orebody
will also be open at width.

Strike length is of course purely no-
tional, depending mainly upon how far
the geologist can see on a clear day. It
is Blue Sky policy that all strike
lengths will be announced as between
500 and 900 metres. Strike length will
later be proved wrong, but this can al-
ways be excused on the grounds that
the geologist misinterpreted the surface
expressions. In the absence of any sur-
face expressions, he will have misinter-
preted the inferred geology.

6. Salting.

The correct salting ratio is to be found
in the expression S=G X 1.2-14
where S is the salted sample and G the
original grade of mineralisation. In
brief, this means that staff are forbid-
den from enhancing grades by less than
20 per cent or more than 40 per cent.

It is a waste of time and effort to salt
samples by less than 20 per cent. The
upper limit of 40 per cent has been cho-
sen as well within the bounds of assay
or sampling error and will avoid geolo-
gists and directors becoming involved
in tedious inquiries by the Corporate

Affairs Commission or the Fraud
Squad. Australia is littered with mines
whose head grade is 30 per cent below
their drilling assays, if you care to look
back at them.

7. Assay sample delivery.

It would be imprudent to commit our
policy on this aspect to writing. How-
ever, we must all remember the episode
which occurred in Victoria a few years
ago when a vendor had farmed out a 50
per cent interest in a mineral prospect
to a company. The company began
drilling the prospect, but the results
were disappointing.

Then the vendor, who was holding
some shares in the company, inter-
vened, ‘I’ll fix the problem,’ he told the
directors. ‘Just let me deliver the
cores.” They did, and the problem was
solved.

8. Abandonment.

No prospect is ever abandoned. As
long as a prospect stays on the books it
can be assigned an asset value and
promising discoveries can be made
upon it. If the above policy is followed
strictly, actual costs can be kept to a
minimum, preferably zero.

Indeed, rather than explore a prospect,
it is usually better to negotiate over it,
which can be done for the price of a
postage stamp. Thus if we send a letter
to CRA offering it a stake in the Last
Card scheelite deposit, we can an-
nounce in the annual report that we are
conducting negotiations with CRA.
The fact that CRA will never reply to
the letter is immaterial.

It must be confessed that this element
of our policy is borrowed from the
property development industry. If a de-
veloper has a building that nobody
wants to buy, he says he has ‘expres-
sions of interest’. If you stop three pe-
destrians in Collins Street, ask them if
they would like to own BHP House and
they say ‘yes’, you have three expres-
sions of interest.

9. Reserves.

The tonnage of Blue Sky’s ore reserves
always rises. However, to stop them
reaching an incredible size, this is best
achieved by adjusting the figure for the

previous year. Thus in 1988, we an-
nounced that reserves had risen from
80,000 tonnes to 100,000 tonnes. Then
in 1989 we announced that reserves
had risen from 85,000 tonnes to
105,000 tonnes.

This procedure is almost perfectly safe
because nobody, but nobody, ever
checks back on the figures in the last
annual report. In the event that some
busybody does notice that last year’s
figure has suddenly shrunk we tell
them that we have reassessed the cutoff
grade, a figure which we never publish
anyway.

Blue Sky’s reserves are never stated as
being proven, probable, inferred or any
other term capable of technical defini-
tion. If anyone asks, say they are im-
plied (usually by consulting an
astrologer).

10. Grade.

All Blue Sky deposits must have a
grade just bordering on viability. If the
grade is too low, the punters will write
off the deposit. If it is too high, they
will expect us to mine it. The current
policy of the board is that any gold de-
posit we discover will have a grade of
2.36 grams per tonne.

This figure, however, was set some
time ago and is becoming dangerously
close to viability, so may soon have to
be revised. Also, we may have to re-
duce the figure if the gold price rises.
As we are never going to mine the de-
posit, there is no danger of the figure
being proved wrong.

Overview. This policy is to be inter-
preted in the light of Blue Sky’s overall
policy that this company will never, un-
der any circumstances, actually mine
anything. Mining minerals is dirty, haz-
ardous, expensi e and frequently un-
profitable.

Blue Sky’s objective is to mine the
shareholders, an occupation which in
Australia has historically proved to be
highly profitable and almost riskless.

N.B. This report is printed on rice pa-
per. Any director arrested by the CAC
while in possession of this document
should eat it immediately.
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The Twelfth Annual

Seminar

of the
ustralian Institute of Mine Surveyors
will be held in

Darwin

in 1993 on a date to be advised

Start Planning
Now!

In particular, check with your favorite travel agent
about the possibility of visiting Singapore on the
way.

Watch this space for more news.
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