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ABSTRACT

Detailed Situation Mapping is one of the efforts to provide geospatial information to assist campuses, in
this case Padang State University, especially the Faculty of Mathematics and Natural Sciences. Meanwhile
Detailed Situation Mapping is a process of measuring and mapping the topography of the earth's surface
on a large scale. The situation map contains elements of natural and man-made features on the earth's
surface complete with elevation values represented by contour lines. In the measurement process, mapping
survey tools are used. One of the tools used is a total station. To make a detailed map of a place, in this
case FMIPA UNP, you need location coordinates that are scattered at various points. In order for the
resulting maps to be in accordance with geospatial conditions in the field, various applications such as
surpac, autocad, arcgis, and so on are used. In the measurement of the horizontal control frame, the closed
polygon method was used, while for the measurement of the vertical control frame, the precision flat
measurement method was used. For the measurement of detail points, the extrapolation method is used.
Meanwhile, for the measurement of high points, the trigonometric method is used using a total station. The
type of research used is quantitative research with a descriptive approach. The quantitative research
method is a type of research whose specifications are systematic, planned and clearly structured from the
start to the creation of the research design. The detail positioning method is carried out for situation
mapping at the State University's Faculty of Mathematics and Natural Sciences by measuring the three-
dimensional (x, y, z) position of the details determined by the azimuth component (angle, direction and
height difference from the tie point). Because of the large amount of detail that is being measured,
measurements are made using a fast technique, called tachymetry.

INDEX TERMS Mining, Situation Detail Mapping, Total Station

l. INTRODUCTION

1.1. Background

The most basic thing in planning is the availability of size
data or map data for the location of development activities.
Measurement of the location of the activity itself must be
accurate because it can affect the shape and cost of the
planned construction. The measurement data can be
obtained from survey activities and land plot
measurements that will be planned. This survey and
measurement activity is the application of soil surveying
which aims to obtain information on determining the
position of 3-dimensional abscissa, ordinate and height
coordinate points with the general notation (X, Y, Z) by
using a flat measuring tool or a measuring tool other.
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Many types of sophisticated modern measuring
instruments such as Total stations, Geodimeters,
Ecosonders, Laser meters, and others. However, the use of
Global Positioning  System  (Global  Positioning
System/GPS) and spatial data processing and analysis
technology or Geographic Information System (GIS) is a
significant advance and is very helpful in topographic
measurements which require a lot of time and higher costs.
Even with the existence of this mapping technology, the
concept of soil surveying is the basis and forerunner of this
sophisticated measurement method.

Apart from GPS, there is also a Total Station, which is a

modern electronic device used in conducting measurement

surveys that aim to measure angles, distances and heights.

The total station is a refinement of the theodolite flat
4
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measuring instrument which has quite good accuracy in
recording and retrieving data in the field. The reading of
the coordinates given by the total station is the data from
the results of this study, namely:

1. What level of accuracy is obtained from the results of
detailed situation measurements using a total station?

2. How accurate is the result of mapping the details of the
situation with the actual situation?

3. How to make detailed situation mapping pictures from
measurement data using a total station?

1.2. Formulation of the problem

As for the formulation of the problem in polygons? because
it is used as a basic framework for mapping an area.
(Source: Bekasi Raya Putra, 2020).

The Horizontal Control Framework (KKH) is a basic
mapping framework that shows the horizontal position
(X,Y) between one point relative to another point on the
earth's surface in a flat plane. To get the horizontal position
of the KKH, many methods can be used, one of which is
the polygon method (Source: Tianjemeduson, 2012).

The polygon method is used to determine the horizontal
position of many points where one point to another is
connected by distance and angle so as to form a series of
angles of points (polygon). In determining the horizontal
position with this method, the position of a point whose
coordinates are unknown is determined from a point whose
coordinates are known by measuring all distances and
angles in the polygon

(Source: S. Basuki, 2006)

1.3. Purpose and Objectives

a. Make a situation map from measurement with total
station.

b. Knowing the comparison of the results of the mapping
with the actual. Direct measurements taken in field.
Therefore, determining the height using a total station
measuring instrument to obtain height difference data is
still the main choice for reasons of accuracy of the total
station level measuring instrument itself having high
accuracy and is more accurate.

c. How to make detailed situation mapping pictures from
measurement data using a total station?

II. LITERATURE REVIEW
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Figure 1.

Polygon

A polygon is a series of points connected by straight lines so
that these points form a series (network) of points or
polygons. In the work of making maps, a series of polygon
points is used as a map framework, which is a network of
points that have a certain location on the ground which has
been marked with stakes, where all man-made objects such
as bridges, highways, buildings and natural objects such as
lakes , hills, and rivers will be oriented. The position of
objects in mapping work is usually expressed by the
Cartesian coordinate system perpendicular (X, Y) on a flat
plane (map), with the X axis indicating the east-west
direction and the Y axis indicating the north-south direction.
The coordinates of the polygon points must be quite accurate
considering that the accuracy of the location and size of the
objects to be mapped is highly dependent on the accuracy of
the map frame. (Source: June 8, 2012 by Ksatria Budi)

Closed Polygon

A closed polygon is a polygon where the starting point and
ending point have the same position or coincide, so this
polygon is a closed series. Based on its function, polygons
are divided into :

1. Polygons for the purposes of a map framework, the
condition is that they must have good enough points, in the
sense that they cover all areas.

2. Polygons that serve as help points to retrieve field details.

To make it easier to understand the angles that exist in
polygon measurements, it is necessary to explain the
following :

1. The interior angle is the difference
different directions (directions).

2. Azimuth is the calculated angle to magnetic north, and this
direction coincides with the Y axis on the map.

The elements to look for in measuring polygons are all
distances and angles (Di, Bi). These two elements are
sufficient to paint the polygon on the map, if we are not
bound by the existing coordinate system and do not pay
attention to the orientation of the polygon. In order for the
polygon to be oriented (certain orientation), it is necessary to
know one side of the direction angle (azimuth). (Source: June
8, 2012 by Ksatria Budi)

between two

Closed polygons are polygons whose start and end points
meet at the same point. In closed polygons, angle corrections
and coordinate corrections can still be performed even
without a tie point. (Source: 1. Young, 2008)

A closed polygon is a measurement framework that forms a
polygon that closes a polygon. What is meant by closing is if
you start from point 1 then go to point 2 and so on it will
return to point 1 again. So that it will form a polygon. The
function of returning to the starting point is used to correct
the angles on each of the polygons. (Source:
MulkanSumaryanto, 1980)
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Figure 2. Closed Polygon Interior Corner

Keterangan gambar : (n-2) x 180°

B = besarnya sudut.

012 = azimuth awal.

X1;Y1 = koordinat titik A.

n = jumlah titik sudut

d2s = jarak antara titik 2 dan titik 3.

Figure 3. Closed Polygon Exterior Corner

Keterangan gambar: (n+2) x 180°

B = besarnya sudut.

012 = azimut awal.

n = jumlah titik sudut.

d2s = jarak antara titik 2 dan titik 3.

(Sumber : C. Nurjati, 2004).

A closed polygon shape produces a polygon or n terms,
where n is the number of polygon points. Therefore the
geometric requirements of a closed polygon are:
a.Syarat sudut:
Sudut Dalam = (n-2) . 180°
Sudut Luar = (n+2).180°
b.Syarat absis
As for the procedure the calculation is the same as the
calculation procedure for perfectly bound polygons. The
positions of polygon points determined by calculating their
coordinates are called numerical solutions or calculated
polygons. (Source: Ulyo Purwohardjo, 1986).

Situation Mapping

Situation Mapping is intended to create an overview of a
portion of the earth's surface (an area/region) which contains
information on natural and manmade elements expressed by
certain symbols and depicted at a certain scale on a flat plane
through a certain projection system (Source: Spada Uns ,
2020).

Mapping is a measurement process. Calculations, and
depictions of the earth's surface using certain methods and or
methods so that the results are in the form of softcopy or
hardcopy maps in vector or raster form (Source: Yoel
Priatama, 2015).

Measurement of land plots can be done by terrestrial,
photogrammetric, or ther methods. Terrestrial measurements
are measurements using a theodolite measuring instrument
and a total station. The photogrammetric mapping is
mapping through aerial photographs. Photogrammetric
mapping cannot be separated from terrestrial measurement
references, starting from determining control base points to
measuring land boundaries (Source: Chatarina Widyani,
2015).

Building mapping is one of the applications of using a
contour map. This mapping can be used to determine the
characteristics of the slope of the land surface by knowing
the height difference between contour lines. In addition to
this, you can also know the desired area, such as the area of
a building. This can be known by calculating the difference
in distance between firing points. A snippet of a contour map
shows the difference in height between the base level of an
area and the height of the ground surface around the area
(Source: Humayri sidgi, 2015).

Situation mapping is a composite of profile polygons.
Situation mapping can be interpreted as a depiction of
geometric data on the surface of the earth to a flat plane with
a certain scale. The process of measuring a situation requires
a basic framework for measurement in the form of a flat base
frame and a high base frame (Source: Francis Suniarmo,
2015).

The basic horizontal framework can be done in several ways,
including binding to the front, binding to the back,
triangulation, polygons, or a combination of these methods.
While the high base frame can use a flat level. From this flat
framework, geometric data can be collected from the details
that are measured (Source: Tribhuwana Aulia, 2018).

Situation and detail mapping is the mapping of an area or
measuring area which includes presentation in horizontal and
vertical dimensions together in a map image. To present the
situation map image, it is necessary to carry out the following
measurements:

a. Fundamental point measurement.

b. Horizontal frame measurement.

¢. Measurement of frame height (height difference)

d. Measurement of detail points (direction, height difference
and distance to selected detail points according to scale
requests)

Basically the working principle required for mapping an area
is always carried out in two stages, namely:

1. Implementation of the basic framework as an effort to
spread tie points
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2. Retrieval of detailed point data which is representative of
the physical description of the earth that will appear on the
map. These two processes end with the delineation and
contour stages (Source; Wongsotjitro Soetomo, 2008).

In mapping the measurement field is very influential and is
determined by the framework and type of measurement. The
shape of the framework that is designed does not have to be
a polygon, but can be a combination of existing frames.

a. Horizontal Measurements There are two Kkinds of
measurements made for the horizontal position, namely the
measurement of the main polygon and the measurement of
the branched polygons.

b. Height Difference Measurement Situation measurement
is determined by two types of height measurement, viz -

Measurement of the main flat properties. -Measurement of
branched flat properties.

c. Detailed Measurements During field measurements, the
data taken for detailed measurements are:

- The height difference between the frame tie point and the
relevant detail point. -Optical distance or flat distance
between frame points and detail points.

- The angle between the side of the framework and the
direction of the starting point of the relevant detail, or the
angle of the magnetic direction from the direction of the

relevant detail point (Source: Y.Bayu, 2011).

There are two methods of measuring the situation itself,
namely:

1. Offset Method In this method the main tool used is a
ribbon / chain and tools for making elbows (prisms)

2. The offset method consists of two ways, namely:

a. Right angle method (plumb line)

(=
x/ 7
O

Figure 4. Right Angle Methode

The detail points are projected at right angles to the AB
measurement line. Then the distances are measured by
measuring the distances aa’, bb', cc', dd', the positions of
points a, b, ¢ and d can be relatively determined.

b. Binding Method ( Interpolation ) Detail points are tied
with a straight line on the measuring line. There are two
ways:

1. Fastening at any point.

Find any line on the AB measuring line with points a', a", b;,

b", ¢', ¢". Make sure that the triangles a'a"a, b'b"b, c'c"c are
equilateral or isosceles triangles. By measuring the distance

Aa, Aa", Ab', Ab", Ac', Ac", Bc", Bc', Bb", Bb', Ba', Ba",
a'a, a"a, b'b, b"b, c'c, c"c then the positions of points a, b, ¢
can be determined. 1. Side extension

a c b d' B

Figure 5. Side Extension

1. The Simple Trilateration Method

2. Polar Tool Method: compass theodolite (eg To) or
repetition theodolite.

3. With elements of Azimuth
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Figure 6

With elements of angle and distance - Angle measurements
are made from the basic point of the technique - Flat distance
measurement is done with a measuring tape or EDM.

In determining the boundary point, a minimum of three
measurement data is required using at least two fixed
reference points (Source: F. Prakasa, 2016).

ll. METHODE

3.1 Practicum Time and Place

a. Practicum implementation time To complete project
assignments This is given 1 month.

- Week 1, determination of points and installation of screws
on all points., and Measurement of closed polygons.

- Week 2, Detailed measurement of the situation.

- Week 3, Continue to measure the details of the situation.

- Week 4, Making maps, journals, and power points for
presentations. Place of implementation of the practicum.

b. The place where this practicum was carried out was at the
Faculty of Mathematics and Natural Sciences (FMIPA),
Padang S.

3.2 Practicum Equipment
a. total stations
b. Polygon prism
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Prism details

Measuring tape
Measuring pen

. Umbrella tate University (UNP).

.3. Preparation
a.

Prepare the equipment needed for the practical
implementation of measurements.

Make sure the equipment to be used is in good condition
and not damaged.

Prepare safety equipment so that serious problems do not
occur in work accidents.

.4 Practical Steps
a.

Field observation and determination of BM points.

- Determining the location of the points that will be used
as BM in the UTM Geomap

- Installation of screws at predetermined points so that
the points are not lost and the coordinates do not
change.

Closed polygon

- The initial coordinates used are taken from the
predetermined rectorate. - From the rectorate,
measurements are carried out through the BM points
that are tied to each other up to one of the BM FMIPA
points and back again to the first point in the rectorate.

- After the coordinates of one of the points are obtained,
then proceed with measuring closed polygons around
FMIPA using a total station.

- Put the total station on BM 1, polygon prism on BS
(Back Side), and detail prism on FS (Front Side).

- Aim for BS first, then aim for FS. After getting the
coordinates, move the total station to the targeted FS.
The initial BM is set to BS, then shoot again as before.

- Do the same for each point around FMIPA that has
been determined before, until you return to the starting
point.

Situation detail mapping

- Choose one of the BM points in the middle of the
location to be used as the initial reference detail point.

- Take measurements to get coordinates in the same way
as closed polygon measurements.

- For details, place poles at the corners of the building,
shoot at every corner of the building, so that the
resulting map will be similar to the real thing.

- If the BM point does not reach the building, then an
auxiliary point is used. - Do the same for every
building, road and gutter.

Situation mapping
- Arrange the coordinates that have been obtained, enter
them into excel.

- Enter coordinate data in the arcgis application for map
making.

- The generated maps are personal maps, group maps,
session maps, and the combined whole session (UNP)
map.

e. Place of implementation of the practicum The place where
this practicum was carried out was at the Faculty of
Mathematics and Natural Sciences (FMIPA), Padang State
University (UNP).

3.5 Calculaton Process

a. Direct Distance Calculation. The distance used is the
average distance between polygon points.

b. Polygon Calculations. (Horizontal Frame of Control) The
method used to calculate the control frame horizontal is
the Bouwditch method.

c. Flat Angle Calculation. To calculate the height difference
between points, use the formula:
bt front sign (A) — back sign bt (B) Point height by
formula: HB = HA+ AhAB
The calculation of the height difference closing error
correction is carried out if the polygon used is a closed
polygon.

d. Situation Detailed Calculations Using the Polar
Coordinate Method. Detailed calculations for both
planimetric and spotheight situations are carried out in
the same way, namely:

1) Calculation of distance, horizontal angle and height
difference by extrapolating polar coordinates using
the tachymetry method.

2) Detailed positioning

a) From the standpoint of the tool at 1 Optical
distance (D1_a)= A x (ba —bb) x cos2helling
Horizontal angle (Ba) = reading pir.horz.2 —
reading pir.horz. av = D1_a. tan helling Height
difference(Ahla)= tal+ v — bta 2. Calculation of
the detailed azimuth of the situation based on the
azimuth of one side of the polygon and the
horizontal angle of the measuring results. The
formula used is: aa = a12 + 3600 — Pa (if side 1
to 2 azimuth is used)

3) Calculation of detailed point coordinates (Xa, Yes,
Za) from the coordinates of the tool's establishment
(X1, Y1, 21).

Xa=X1+DI asinalaYes=Y1+DI acosala
Za=171+ Ahla
Situation Map Depiction The session map depiction uses
a scale of 1:1700. Depiction of group maps using a scale
of 1:950. personal map depiction using a scale of 1:400
with A4 paper size.

V. RESULTS AND DISCUSSION
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Figure 7. Measurement Result Data
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Figure 8. Situation Detailed Map of the Faculty of Mathematics and Natural
Sciences

Conclusion

1. Situation mapping practice aims to find the area of a
buildig or land without taking direct measurements.
Based on the practicum that has been carried out, a two-
dimensional picture of a plateau can be made by using
the practicum result data. After doing the calculations, it
is found that the area of the building being sought is
33,815 m2

2. A closed polygon is a basic measurement framework that
forms a polygon that closes a polygon. What is meant by
closing is if you start from point 1 then go to point 2 and
so on it will return to point 1 again. So that it will form a
polygon. The function of returning to the starting point is
used to correct quantities

3. Ina closed polygon we have 11 BM points scattered on
the edge of the math and science faculties area

4. In mapping our situation we have 169 points spread
within and outside the faculties of mathematics and
natural sciences

5. In this practicum with the theme of detailed situation
mapping and closed polygons, we use a total station as a
tool and in making maps we use the Arcgis 10.8 2019
application

6. The scale we use in creating the session map is 1:1700

Suggestion
1. This practicum is indeed not perfect, so accuracy and
cohesiveness are needed in this measurement or
practicum.
2. My suggestion is that the campus should do the mapping
every 2-3 years. So that the map of Padang State
University will always be updated
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