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In this paper we will explore how to tune your MapInfo technology to

get the best spatial precision to meet your business needs.  

A  M A P I N F O  W H I T E P A P E R

The advances of spatial technology in recent times
have been impressive.  Equally impressive are the
growing number of stories across many industries of
where spatial technology has delivered significant effi-
ciency gains and driven business to new levels.  You
would be forgiven by assuming that the foundations
with which all of this new found spatial power were
safe and sound.  In general they are, but many users
may not have an appreciation of how spatial data is
stored and hat the ramifications are if spatial data is
stored incorrectly.  In this paper we will explore how
to tune your MapInfo technology to get the best spatial
precision to meet your business needs.
The most basic component of any spatial system (GIS)
is the spatial data that defines the map features. This
spatial data could not exist without the coordinate sys-
tems that are used to specify the location information.
Coordinate precision is a measure of storing spatial
data as precisely as possible. Of course, this can be no
more precise than the original data provided.
Precision is a measurement of how accu-
rately you can store and retrieve the spatial
data and has nothing to do with the quality
of the data. The number of reliable digits
in your coordinate is termed significant
digits.  Precision is measured in terms of
these significant digits.

GAINING SUPERIOR MAP PRECISION

One question that is raised again and again is “How
can I obtain a higher level of precision from MapInfo
Professional?”. This question is usually followed by,
“Why not use 64bit data precision like some other sys-
tems?”. To answer these questions, it is first necessary
to understand how MapInfo software stores spatial
data. 
You would think it was just a case of writing out num-
bers such as 153.34125 and -26.21435 to a file. This
method would work but it would be very inefficient
and slow. What MapInfo Professional does is store all
data written to file in single-precision 32 bit integers.
A 32bit integer is able to hold a whole number from 0
to well over 2 billion. When a table is read back in,
MapInfo Professional converts this integer data back
into its real world coordinates and stores it in memory
as 64 bit floating point numbers. This may sound like
a lot of work but it is in fact how most systems that
deal with large numbers work. 
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The precision is affected by what coordinate system
the data is read in to. For example, when using
Latitude/Longitude coordinates, you have to be able to
store numbers in the range of -180 to +180 and from -
90 to +90. This means the largest number we need is
360. Actually, for mathematical reasons (eg faster cal-
culations), MapInfo uses the range -1000 to +1000
which makes 2000 the largest number. If you then
divide this range by the 2 billion possible from the
32bit integer, you get 0.000001 of a degree (about 100
millimetres).
The point to remember here is that this is the default
world coordinate system. As will be explained below,
MapInfo Professional has a method by which you can
improve this level of precision. Very few applications
of GIS ever need the entire World down to sub mil-
limetre accuracy. Typically, GIS users work within a
much smaller area such as a state, local government
area or even a single town. We refer to this as “bound-
ed coordinates”.
Without the User realising it, all MapInfo spatial data
layers are bounded. As we saw above, the default
World projection is bounded by +/- 1000. MapInfo
calls this “implicit bounding” as there is no mention
of the coordinate range. In fact, when you use any of
the projections MapInfo supports, these all use
“implicit bounding”. 
Take the Mapping Grid of Australia: 

MGA (a UTM projection which is commonly used in
Australia). It is a 6 degree wide band that wraps
around the world. When you select the projection
from a dialog, you select a particular zone (eg a 6
degree band) for either the northern or southern
hemisphere. The bounds here are 10,000,000m to
the north (the Equator) and 0m at the 80 degrees
south latitude. The projection is also 1,000,000

metres wide with a centre at 500,000m. 
Using the same method as above, this projection has a
numerical range of 10,000,000. When divided by 2
billion the precision is 0.005 of a metre (half a cen-
timetre).
BACKGROUND

To obtain higher precision, MapInfo Professional also
supports “explicit bounding” where the user can man-
ually specify the coordinate bounds. You get a glimpse
of this when you create a Non-Earth table where you
are prompted to specify the minimum and maximum
coordinate extents. You can also use “explicit bound-
ing” to modify any of the standard MapInfo projec-
tions. When you do this you specify a smaller range
for your coordinates. The smaller the range, the high-
er the precision. For example, 
- Brisbane, Australia is bounded by the UTM coordi-

nates 7,000,000 (North), 6,930,000 (South),
470,000 (West) and 530,000 (East). The maximum
range here is 70,000m. Divide this by 2 billion and
you get 0.000035 of a metre accuracy. This is 0.034 of
a millimetre accuracy. Applying bounds in a similar
manner to cover all of Australia equates to approxi-
mately 2.5 millimetres of precision.
- Japan is bounded by the coordinates 24 º (North),

46 º (South), 122º (West), 146 º (East).  The approxi-
mate precision then available to a user, assuming
JGD2000 is used as the datum, is 1 millimetre. 
You can use explicit bounding whenever you want to
store spatial data to a higher level of accuracy.
However, you can’t add bounds to an existing layer
and expect the data to become more accurate. The
same coordinate will be there after you add the
Bounds. Only when you add new data or edit existing
data will you be able to utilise the higher precision.
LET’S GO THROUGH THE PROCESS

So, how do you create a table with explicit bounding?
The first thing you need to do is determine the coordi-
nate range that meets your requirements. Remember
that once bounds are set for a layer, that layer can’t
store spatial data outside the bounds. If for example
you were a local government authority, you might set
the layer bounds to be 10km outside your authority
boundary. 
Even if you set the layer bounds to be 100km larger,
you would still obtain a much higher level of coordi-
nate precision than probably what is required. If you
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were a state government department, you may use a
Lat/Long projection with bounds set to just outside
the state boundary.

Next you create your tables as normal, setting the
desired projection. To apply the bounds to the table,
run the MapBasic application CoordSys Bounds
Manager. This application shows a list of the currently
opened layers. The selected layer’s bounds are dis-
played as shown below.

You can manually key in bounds or use the Optimise
CoordSys Bound button to read it from the data
already in the layer. Finally, you save a new copy of the
table. A good approach is to create a new empty table
with explicit bounds set. Then for any new tables you
create, make them from a copy of this empty file (tip:
use the Create New Table command).

Sometimes you may receive data from other systems
in MIF/MID format. Depending on the source, this
data may have more precision than can be handled by
the standard implicit projection. For example, the
MIF/MID exported from Microstation in GDA projec-
tion may have 3 decimal places. If you just import it
into MapInfo Professional you will end up with data to
2 decimal places. An alternative, enabling full preci-
sion to be retained, is to open the MIF file in any text
editor and add the appropriate projection settings
(including Bounds) to the header section. Then, when
the data is imported, you will have 3 decimal place pre-
cision as in the original data.

MapInfo Corporation has chosen to use the 32bit inte-
ger for external storage instead of 64bit integer
because it offers a good balance between efficiency
and precision. The use of 32bit integers for storage
also means that MapInfo spatial data is stored in half
the space as the equivalent 64bit data. Not only is this
more efficient, it also means that data loads and dis-
plays much more quickly.

Storing data with a higher level of precision is only
appropriate when the source data is supplied with a

comparable level of precision. In any case, MapInfo
Professional can handle higher precision data if the
user desires, the user needs to be fully aware of the
options available and how to implement them in order
to achieve the required level of precision.

How to View Data at High Precision

As shown above, MapInfo Professional has the ability
to store data at a higher precision if required. The next
step is to view the coordinates. In the map (right) are
two sets of points. The green points where placed into
a table that has bounds set while the orange points
where placed into an unbounded table. Using just the
Select Tool, you can double click on the points to see
their coordinates. On the left below are the coordi-
nates for a point on the Unbounded table and on the
right the coordinates from the Bounded Table. Note
that the UnBounded table shows only 6 decimal
places while the Bounded table shows 7-8 decimal
places.

Bounded Table

UnBounded Table  

Next you may want to view the coordinates in a brows-
er window. It is at this point that most users get into
difficulty. This is because MapInfo Professional will
always display FLOAT type fields rounded to a set
number of decimal places. This unfortunately means
the user doesn’t get to see all of the decimal places.
The way to overcome this is to use the DECIMAL 



Below shows the Universal Translator dialog set to
import DXF into MapInfo TAB. Note the Projection
button at the bottom right of the Source section. This
button displays the Choose project dialog which now
has the Bounded projection available for the user to
select.

Using the Bounded projection will ensure the data is
imported will the required level of precision. If a stan-
dard projection is selected the data will be imported to
only 6 decimal places of precision.

SUMMARY

Hopefully you will see there are many options to con-
sider when exploring your spatial data precision
options in MapInfo technology.  The key to establish-
ing the correct spatial precision for your requirements
is planning.  With the correct planning you can identi-
fy the right steps to take to ensure your data is stored
and maintained at the appropriate precision to meet
your needs, now and in the future.
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