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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through ISO technical committees. Each member body interested in a subject for which
a technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with 1SO, also take part
in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to the member
bodies for voting. Publication as an International Standard requires approval by at least 75 % of the
member bodies casting a vote.

International Standard ISO 12857-1 was prepared by Technical Committee ISO/TC 172, Optics and
optical instruments, Subcommittee SC 6, Geodetic and surveying instruments

ISO 12857 consists of the following parts, under the general title Optics and optical instruments —
Geodetic instruments — Field procedures for determining accuracy :

— Part1: Levels
—  Part 2: Theodolites
—  Part 3: Electro-optical distance meters (EDM instruments)

Annex A of this part of ISO 12857 is for information only.
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Optics and optical instruments — Geodetic instruments —
Field procedures for determining accuracy —

Part 1:
Levels

1 Scope

This part of ISO 12857 specifies field procedures to be adopted when determining and
assessing the accuracy of levels used in surveying.

These tests are intended to be operational and not tests for acceptance or performance.

The procedures are applicable to the determination of the accuracy of different instruments at
one time or of one instrument at different times.

The field procedures can be applied everywhere without the need of special ancillary
equipment and are designed to minimize atmospheric influences.

NOTE — Other International Standards for testing measuring instruments for building construction
are available.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute
provisions of this part of ISO 12857. At the time of publication, the edition indicated was
valid. All standards are subject to revision, and parties to agreements based on this part of
ISO 12857 are encouraged to investigate the possibility of applying the most recent editions of
the standards indicated below. Members of ISO and IEC maintain registers of currently valid
International Standards.

ISO 3534-1:1993, Statistics — Vocabulary and symbols — Part 1: Probability and general
statistical terms

ISO 9849:1991, Optics and optical instruments — Geodetic instruments — Vocabulary

3 Definitions

For the purposes of this part of ISO 12857, the terms and definitions given in ISO 3534-1 and
ISO 9849 apply.
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4 General

The level and its ancillary equipment shall be in known and acceptable states of adjustment by
the user according to methods specified in the manufacturers’' handbooks.

The accuracy of levels is expressed in terms of the standard deviation of 1 km double-run
levelling.

The test procedures given in this part of ISO 12857 are intended for determining the standard
deviation s sy

Statistical tests should be applied to determine whether the standard deviation s obtained
belongs to the population of the instrumentation's standard deviation, whether two tested
samples belong to the same population, or whether the zero-point offsets of the levelling staffs
are equal.

5 Procedures

5.1 General

The following field procedures shall be adopted for determining the accuracy of levels, by a
single survey team with a single instrument and its ancillary equipment.

The results of these tests are influenced by meteorological conditions. These conditions will
include different air temperatures and pressures, wind speed, cloud cover and visibility. An
overcast sky guarantees the most favourable weather conditions. Tests performed in
laboratories would provide results which are almost unaffected by atmospheric influences, but
the costs for such tests are very high and therefore they are not practicable for most users.

5.2 Test configuration

Two levelling staffs shall be set up vertically approx. 50 m apart. The level shall be placed
approximately halfway between the two staffs to reduce the influence of displacement of the
collimation axis. To ensure reliable results, instrument and levelling staffs should be set up in
stable positions. The positions for the levelling staffs should be reliably fixed during the test
measurements.

The influence of refraction should be kept as small as possible. Therefore, a horizontal test
area should be chosen. The ground should be compact; roads covered with asphalt or concrete
should be avoided. If there is direct sunlight, the instrument shall be shaded, for example by
an umbrella. See figure 1.

5.3 Observations

First readings r,, and r,, are taken. After that, the tripod shall be picked up and put down
again in the same place but at a somewhat different height. The readings of the two staffs shall

be taken again. This procedure shall be performed for a total of 20 times (r,, and Py s Tao
and 7, ,).
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