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Least squares
method since 1804
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the professional knowledge of geodetic surveyors.



Overhead projector,
blackboard

Registration to the course
and exams in bulletin

board, results of exams in
bulletin board

0ld texbooks Paper, pen,
‘ pockect calculator

Photocopies
of lecture
notes

Lecture notes, with
paper and pen

S66T —— 0667

Lecture notes and
assignments in teachers
personal web page

Text book from
lecture notes in web

Official web-based services
for teaching and studying:
Registration to the course
and exams, study plans...

WebOodi, Noppa, Optima

ducational
studies
offered by
HUT, YOOP

Better computer classes

000¢

MATLAB
exercises and
assignments

Learning
environments,
Group work portals

Powerpoint slides
and the other
lecture material in

Virtual learning
environment

Study portals

Developement of
guiding of MATLAB
exercises and

assignments

Experiment of

! New type of exercises,
exam aquarium

concept maps, learning
diaries, replacing the
exams with assignments
only

Everything in web-
based services

End of Helsinki
University of Technology
start of Aalto University

010 — S00¢

Timeline of developments in
the teaching of least squares
adjustment (personal view)

End of the
Geodesy teaching

The last lecture of
adjustment calculs

MyCourses -portal

STO¢

Call for teaching least squares
method

The new course: Least Squares
Method in Geosciences
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An example of the student work:

“fitting the sphere” programmed
with MATLAB in 2014
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The first micro computer class room
in the department of geodesy and
cartography in 1986 with floppy disk
operating systemPCs



FIG WORKING WEEK 2017/

Surveying the world of tomorrow - Helsinki Finland 29 May - 2 June 2017

X : From digitalisation to cugmented reality

Benjamin Bloom, Max Englehart, Edward Furst, Walter
Hill, and David Krathwohl published the Taxonomy of
Educational Objectives in 1956. They categorize the
cognitive levels or goals of learning. The six original
categories are:

| Knowledge,

Il Comprehension,
lIl Application,

IV Analysis,

V Synthesis, and
VI Evaluation.
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Create something new,
use LSQ in new situation

Students are able to
program adjustment
software package

Can enlarge the three basic
adjustment models to
sequential adjustment,

Kalman filtering etc.

Can read scientific papers
concerning least squares or
related methods critically

2

Can analyse the results of
adjustment and the quality of

measurements and the

adjustment.

Can use the outlier detection
and basics of testing theory
N

\ sl

Undertand LSQ

adjustment as a part
of the measurement

process

AH,

v Py = min

Student can apply the LSQ to
typical surveying problems:
Levelling networks, GPS-
networks, transformation ,
tachymetric networks, fitting

problems

Bloom’s taxonomy
wheel in the
learning

general solution of f |east squares

the inverse proble .
with LSQ adjustment

A" PAx=A"Py
n

Jnderstand the

Understand models with
observation equations,
condition equations and
mixed model
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|ﬂE ./ FIG WORKING WEEK 2017

J ‘ Surveying the world of tomorrow - Helsinki Finland 29 May - 2 June 2017

- S From digitalisation to augmented reality

Conclutions

* Learning Is very much personal process, | believe learning by
doing

* There is no guarantee that learning process of human being
follows the Bloom’s taxonomy steps

 Bloom'’s taxonomy is still a good tool for planning the teaching

* Teaching the least squares method is still important
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