Kursanalys - KTH'

Formulér for kursansvarig.
Kursanalysen utfors under kursens gang.

Nomenklatur: F — férelasning, O — évning, R — réknestuga, L — laboration, S — seminarium)

KURSDATA Obiligatorisk del 2

Kursens namn Kursnummer

Tilldmpad estimering EL3320
(Applied Estimation)

Kurspoing och poing fordelat pa exam-former Nar kursen genomférdes
7,5hp Lasperiod 3, 07/08
TEN1 3,5hp

PRO1 2hp (EKF)
PRO2 2hp (PF)

Kursansvarig och 6vriga lirare Undervisningstimmar, férdelat pa F, O,R LS
Kursansvarig och larare: Patric Jensfelt F: 20h
2 6vningar genomfoérdes istéllet
for 2 av forelasningarna dar resultatet
av hemuppgifter diskuterades

Antal registrerade studenter 20
; : ieatiet, 1%  80%
Prestationsgrad efter 1:a examenstillfillet, i % (o]

Examinationsgrad efter 1:a examenstillfillet, i % 75%

MAL

Ange 6vergripande malen fér kursen

Kursens dvergripande mal ar att ge deltagarna teoretiska saval som praktiska fardigheter
inom estimering. Kursen utgar ifran ett antal konkreta exempel for att motivera
anvédndandet av olika filtreringstekniker s som Kalman filter och partikelfilter.

Ange hur kursen &r utformad for att uppfylla malen

Tva projekt som genomfoérs i grupper om tva elever behandlar Extended Kalman Filter
resp Partikelfilter. Hemuppgifter/laborationer genomfér under kursens g§ng for att
belysa viktiga aspekter.

! Instruktioner till kursanalysformular sist i dokumentet
2 Rektors beslut: http://www.kth.se/info/kth-handboken/11/12/1.html



Eventuellt deltagande i lankmote fore kursstart

Synpunkter fran detta

NUI DTI 1D pTuayuyiona ULveunldiiiy 1

Beskriv de férandringar som gjorts sedan férra kursomgangen. (Beritta dven for studenterna vid kursstart)

Foérsta gangen kursen gar

Kontakt med studenterna under kursens gang

Studenter i arets kurs-namnd: Namn E-post (14mnas blank vid webbpublicering)
Mohammad Sohani sohani@kth.se
Sagar Behere behere@kth.se

Resultat av formativ mittkursenkat

Genomfoérdes €]j

Resultat av kursméten

Genomfordes efter kursen och redovisas nedan

Kontakt med ovriga larare under kursens gang

Kommentarer

Ingen kontakt

Kursanalys- KTH

Sidan 2



Kursenkat; teknologernas synpunkter obiligatorisk del 3

Att komma ihag:
1) Uppmana, mha kursnamnden, till ifyllande av kursenkét i anslutning till / just efter slutexaminationen
2) Delge kursnamnden enkaten

3) Publicera enkaten under en kortare tid

Period, da enkaten var aktiv 2008-05-13 -- 2008-05-22

Fragor, som adderades till

standardfragorna Do you consider your theoretical background sufficient for this

course?
What is your overall impression of the project assignments?
What do you think about the level of difficulty of the projects?

What do you think was good about the course?

Svarsfrekvens @
10 av de 16 som klarat av nagot moment svarade

Forandringar sedan forra o [o}
" FOrsta gangen kursen gavs
genomférandet

Helhetsintryck .
Y I stort sett enbart positiva kommentarer

Relevanta webb-lankar

http://www.ee.kth.se/education/courses/el3400/
http://www.e.kth.se/cgi-bin/esekt/research?command=list

% Rektors beslut: http://www.kth.se/info/kth-handboken/11/12/1.html
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Kursansvarigs tolkning av enkat

Positiva synpunkter

Uppskattad kurs

Negativa synpunkter

Eftersom kursen lases av bade doktorander och
masterstudenter finns det ett stort spann i kunskapsniva. Detta
skapar en del problem

Var kursen relevant i
forhallande till kursmalen?

Jag tycker att utvarderingen indikerar detta

Syn pa forkunskaperna

Aven om merparten svarade att de hade tillrdckliga teoretiska
kunskaper var mitt intryck &nda att en del skulle ha haft det
|attare om de last med sannolikhetsteori och grundlaggande
signaler och system

Syn pa undervisningsformen

Over lag bra mottaget av studenterna

Syn pa kurslitt/kursmaterial

Blandade reaktioner. Det fanns en rekommenderad bok som de
som kdpte den uppskattade men de flesta kdpte den inte. Fler
l&nkar till alternativa arbeten bér ldggas till till nésta ar

Syn pa examinationen

Lyckad

Speciellt intressanta
kommentarer

All utom en tyckte att lektionerna var bra eller ok. Den som
tyckte att det var daligt gillade inte n&r det blev detaljerde
diskussioner med doktorander. Detta sdg jag sjalv som nagot
mestadels positivt.
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Kursanalys- KTH



Synpunkter fran 6vriga larare efter avslutad kurs

Vad fungerade bra

Vad fungerade mindre bra

Forslag till forandringar

Resultat av kursnamndsmote efter examination

Studenternas sammanfattn. ..
See lank nedan

Forsl till forandri q .. .
orsiag Hil torandringar Lata en del av projekten goéras som en del av hemuppgifterna

for att alla skall komma igdng ordentligt

Lank till kursnamndsprot.

http://www.csc.kth.se/~sohani/CourseEval.pdf

Kursansvarigs sammanfattande berattelse

Helhetsintryck . . ° °
For att vara forsta gangen kursen gavs far den anses var

lyckad.

Positiva synpunkter

Uppskattade projekt och jag trr att manga larde sig mycket.

Negativa synpunkter M3ste bli battre pa att forklara det verkligt grundldggande som

ar nyckel till att férsta resten. Doktoranderna och 2 andra
D-studenter var mest aktiva under kursen och gav den mesta
feedbacken for att styra tempo och niva. Maste bli mer lyhord.

Syn pa férkunskaperna Lite si och sa pa sina hall med sannolikhetsldra och signaler och

system
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Syn pa undervisningsformen

Fungerade bra

Syn pa kurslitt/kursmaterial . .
Eventuellt géra den rekommenderade boken till officiell kursbok

Syn pa examinationen . ) .
Fungerade bra till stérsta del. Eftersom projekten gors i grupper om 2 elever finns

en tenta som testar individen och édr pass/fail. Elever som skriver riktigt bra pa
tentan borde f nagot for detta, kanske bonus till projektdelen?

Kursens pedagogiska utveckling |1 obiigatorisk del *

Hur féréandringarna till denna

kursomgang fungerade Forsta gangen

Forandringar som bér goéras ) .
infér nasta kursomgang Undersoka om tentan skall vara pass/fail fortfarande. Utdka med 2 "6vningar" for

att ge plats tll att ga igenom hemuppgifter/laboriationer.

Ovrigt

Kommentarer

1 Rektors beslut: http://www.kth.se/info/kth-handboken/11/12/1.html
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Instruktioner till kursanalysformulér
1) Kursanalysformularet fylls i interaktivt.
2) Fyll i falten inom en méanad efter kursens slut. (Viktigt krav fran KTH])
Skicka sedan till studierektor (som vidarebefordrar till prefekt och programansvarig).

3) Forsok att ge s& kompletta uppgifter som majligt.
Ténk pa att kursanalysen &r ett hjalpmedel inte bara for teknologerna, utan aven for Dig som lrare.

4) Med "prestationsgrad” avses antalet presterade poang hittills pd kursen
(inlamningsuppgifter, projektuppgifter, laborationer etc.) dividerat med antalet mojliga podng for de registrerade
studenterna. Med ”examinationsgrad” avses antalet studenter av de registrerade, som klarat samtliga kurskrav.
Kurssekreteraren hjélper gérna till har.

5) Kontakten med studenterna:

- Etablera kursndmnd under kursens forsta vecka (minst tva studerande, girna genusbalanserad).

- Lamplig bonus till kursndmndsdeltagarna ar fri kurslitteratur.

- Om kursndmnd ej kan etableras, skall sektionens studienamndsordférande (SNO) kontaktas genast
(se www.ths.kth.se/utbildning/utbildningsradet.html fér kontaktuppgifter).

- Kursnimnden skall sammantrada under kursens gang, exempelvis i halvtid. Har mittkursutvardering
genomforts, skall den diskuteras da.

- Kursnimnden skall dven ha ett mote efter det att studenterna har besvarat kursutvirderingen och
kursnamndens studenter fatt tillgang till resultaten. Undantaget ar kurser i period fyra, dar motet bor ske
direkt efter examinatioinen ar avslutad for att analysen skall vara klar innan sommaren.

- Under det avslutande kursnamndsmétet bor studenterna fora protokoll. Detta protokoll skall kursansvarig
fa senast en vecka efter motet.

- Det ar kursansvarigs ansvar att kalla till kursnamndsmoten.

Slutligen, tink pa:
- det ar viktigt att kursanalysen tydligt visar utvecklingen av kursens kvalitet fran ett lasar till nasta.
- mojligheten att lagga ut kursanalysen pa kurshemsidan.

- spara kursanalysen till forberedelsearbetet infér nasta kursomgéang.

Sidan 7
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Topic:

A meeting to discuss about EL3320 Applied estimation course given by below mentioned professor in
3" Quarter 2008.

Attendants:

e Patric Jensfelt (Course Responsible)
e Mohammad Sohani
e Sagar Behere

Date:
22nd May 2008 at 11:00
Duration:

e About 2-Hrs

In this meeting first we went through the course evaluation result which was done by ten (10) of the
students attended the course during the 3™ quarter 2008. At the end we discussed some of the
problems and how to solve them.

The summary of course evaluation was that between 10 students who filled the evaluation form (about
75% of the attendance), most of them thought that the course was really useful and the course was
started with a good introduction on the course and its goals. The projects were really useful to improve
the knowledge.

Afterwards we discussed how to improve the course. We talked about the projects and to improve
them. Although the projects were suitable to the course, it is better to put more material about the
project on the webpage of the course. Also to encourage the students to do the project on time and also
to make it more easier, Patric agreed to divide the projects to smaller parts and make them as home
works.



Visa resultat - http://www.e.kth.se/cgi-bin/esekt/evaluation/evaluation

Arskurssidor: | Sektionsverksamheter: |

Kﬂ ﬂ.j'(ij E(ekfras.z ktionen €00, €01, e02 [Snabbiankar: |

Forstasidan | Sammanslutningar | Formalia | Teknologer | Studier | Hjalp

Visa resultat

Har kan se resultatet fran utvarderingen och exportera statistiken till ett annat program. Det gar
ocksa att gbra en enkel filtrering genom att klicka pa svarsalternativen och kommentarerna eller
en avancerad filtrering genom att anvanda knappen langst ned.

Tillbaka till huvudsidan |

Applied Estimation, EL3320, vt 2008

Status: Avslutad

Publicerad under: 2008-05-13 - 2008-05-22
Antal svar: 10

Procent av deltagarna som svarat: 7%

Kontaktperson: Patric |ensfelt

1. What is your overall impression of the course?

10 svarande

50%
40%

0%

5
4
Ok 1 10%
0
0 0%
- Very good course overall! Provided a good, mostly painless introduction to robot localization and
mapping as well as estimation in general. (Very Good)
- [ think it can be considered advanced for most of the students. the particle filters should be
discussed more (Good)
- Some contents are too advenced. (Good)

2. Were the goal and contents of the course well explained when the course started?

10 svarande

6 60%
2 20%
OK 2 20%
0 0%
0 0%

- [ think it was clearly stated what would be done and learned and that was kept (Very Good)

3. Do you consider your theoretical background sufficient for this course?

10 svarande

Yes 7 70%
No 3 30%

- Although the first few lectures sort of made me feel a phd in control theory was a prerequisite -
which was bad for "troop morale". (Yes)




Visa resultat - http://www.e.kth.se/cgi-bin/esekt/evaluation/evaluation

- Some of the stuff in probability theory was new. BUT | stress this is not a problem because you
brushed up the necessary knowledge in one quick session before plunging into the particle filters.
(No)

4. What did you think about the lectures?

10 svarande

Very useful
Useful

2 20%
4

Ok 3 30%
1
0
0

40%

Ba 10%
Very bad
| have not been to the lectures

0%
0%

- good that the principles were derived at a humane pace and with detail. i guess it would have
been possible to do without the lectures, but not recommended (Useful)

- | liked the coding demonstrations that showed how fantastically simple some implementations
can be. (Useful)

- The contents of the lectures and the way that they were intended to given to the students were
totally ok. However, detailed discussions with Phd students made me lost in the lectures. (Bad)

5. What did you think about the lab sessions?

10 svarande

Very useful
Useful

30%
50%
20%

0%

3
5
2
ad 0 0%
0
0 0%

| have not been to any

- more focus should be given to the particle filters (Useful)

- Personally | think too much time was spent on rudimentary stuff - but that seemed to be what the
majority of the students wanted. (Ok)

- Might be useful with one or two "debugqging sessions" in a computer lab, where students can get
help with implementation specific problems. (Ok)

6. What is your overall impression of the project assignments?

10 svarande

Very useful
Useful

7 70%
2
OK 1 10%
0
0

20%

Bad 0%
Very bad 0%

- they were the main point of the course i think. but they took a lot of time (Very useful)

- The projects were definitively the most fun part of the course. (Very useful)

- And fun! (Very useful)

- | Believe that, the projects was the best learning factor in this course, it took a lot of time but |
beleive whoever did the project have understood the course well. (Very useful)

- useful but very demanding in order to get something higher than D (Useful)

- I .am not sure but hope it"s useful. (OK)

7. What do you think about the level of difficulty of the projects?

10 svarande



Visa resultat - http://www.e.kth.se/cgi-bin/esekt/evaluation/evaluation

Very difficult 0 0%
Difficult 4 40%
ust right 6

0

Simple

60%
0%

- depending on how much other things you have to think about and how well you understand the
material it could take a lot of time (Difficult)

- | like the fact that the difficulty level was up to the student, so you can choose a level appropriate
for your skill/ambition level (Just right)

8. What did you think about project 1 (EKF)?

10 svarande

Very useful
Useful

6 60%
4
OK 0 0%
0
0

40%

ad 0%
Very bad 0%

- good to finally apply the theory (Very useful)

9. What did you think about project 2 (PF)

10 svarande

Very useful 6 60%
Useful 4 40%

Ok 0 0%

Bad 0 0%

Very bad 0 0%

- you run into a lot of unexpected difficulties. Very realistic! (Very useful)
- comments and explanations after grading was very useful. (Very useful)

10. What did you think about the exam?
10 svarande
20%

60%
20%

0%

2
6
2
ad 0 0%
0
0 0%

| have not taken the exam yet

- It could have been harder, maybe more quantitative problems (Ok)
- Very easy if you had followed the course, but | guess that was intended. (Ok)

11. Did you read the recommended course book

10 svarande

=<

Yes 3 30%
No 7 70%

=

- | would consider making this an official course book - | thought it was quite good and had a lot of
interesting material in it that made the buy worthwhile. (Yes)




Visa resultat - http://www.e.kth.se/cgi-bin/esekt/evaluation/evaluation

- | read it partially, and it was mostly useful, even though | think that some key elements were left
out in the description of the EKF SLAM implementation. (Yes)

- Just some parts of them (Yes)

- Didn"t have to :) The material presented during the lectures, together with a few papers | found
on teh web were good enough. (No)

12. What do you think was good about the course?

- a good mixture of theory and application

- The focus on robotics! | thought the labs were good, as they gave a smooth, easy-to-digest
introduction to (E)KFs and PFs. Heads up for the very easy to use simulator which got the job done
without being overly complex.

- Very structured lectures, easy to follow the train of thought. The projects left room for
improvisation and personal solutions, and the possibility to explore whatever parts of the problem
that seemed interesting.

- the hands on experience on these estimation methods and the projects

- Extra lab sessions and the reading documents that were sent by the instructor were quite useful
- | nice introduction to (E)KF and particle filters. | am using the EKF in some of my assignments (it
isn"t required, | do it for kicks) and | do see an improvement in my results.

- Projects _ , _ _
- The labs were discussed during the course accompanied by matlab scripts.

13. Suggestions for improving the course / other comments

- Set aside more time for the "lab evaluation" sessions. Show simple practical examples before
going through the theory - | find it easier to digest the material if | know what it is good for, and
have a feeling for what it does and how it works. E.q. the localization demos from the robotics
course might be nice to show before starting with filters/localization. The lectures included maybe
a bit too much theory that didn"t seem really relevant in the end.

- Even though the level of freedom in the projects was nice, it might also be good to define some
standard problems (i.e predefined map/trajectory/setting files) to solve, as it might be difficult for a
beginner to know if they are trying to solve a too difficult problem or if their solution is not good
enough. Being handed a problem that is classed as "easy", "difficult but doable", or "not
theoretically impossible - but no one has solved it yet" might help the student evaluate their
efforts. (Add an even more applied course with real SLAM on real hardware for those students that
want to specialize.)

- give more emphasis to the particle filters

- In addition to the academical benefits of this course, it was quite interesting for me to take a
course with Phd students. When there was a discussion between them and the lecturer, | was
impressed by the level of knowledge that they have. Maybe the course would have been more
understandable if they were told to decrease the level of technical lanqguage that they used in
discussions.

- | suggest spending more time on the theory of particle filters ( a gentler introduction). It was
covered in one lecture and most (all?) of the SCR quys had to either do a lot of self-research or

request for another session. Also, the part on Rao-Blackwellised PF and SLAM was...well, of no
practical use. | believe nobody in SCR actually studied it or bother to understand it because a) It

wasn"t explained in great detail b) It wasn"t directly related to the project ¢) We were fairly sure it

wouldn"t come in the exam and even if it did, it wouldn"t count for a LOT of the marks.

Exportera denna data till annat program |

Ta fram avancerad statistik med filtrering |

Kursutvarderingssystem fran Utvarderingar.com “=2»



