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Goal: To getanideaof whatpartsof thenoisearerelevant�
=

�
th iterationof time���� ��� = startstate— wherewearenow, at time

�
— a triplet vector:���� ���	� �
�������� ����� �������

= estimatedstatebasedoncontrolinputs���� �������
= estimatedstatebasedonmeasurementfrom sensors���� ��� = controlinputs— whereourwheels,odometry, &c. told uswe

went— alsoof theform ���������� �� � ��� = currentuncertainty— how unsureweareof our presentstate 
= theidentity matrix! ��"#��"%$&�(' = matriceswhich arefunctionsof theenvironment( ) )* �(+ = noise,.- � ,0/ = covariancematrices
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MeasurementEquation:
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UncertaintyEquation:
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UncertaintyUpdateEquation:
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Kalman Gain:
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� $&� �O�S��� , theuncertaintyequation,would increaseindefinitelyif wenevergotany
new informationaboutour surroundings— all we do in it is addthenoise,

,.-
, to our

currentuncertainty(times
! M !T5 to accountfor conditions).But we aregettingnew

informationaboutall our surroundingsat eachstep. In orderto accountfor this new
information,we use

� � �������
, theuncertaintyupdateequation.

This factorsin both thecomputedKalmangain,
: � �U�V���

, andthemeasurement
matrix,which is constant.We know that

: � �N����� 'XW  by thefollowing algebra:
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Therefore,we areassuredthat ^ g c W 8  Z9f: � �Z�h��� ' < W  

, meaningthat the
uncertaintyupdateequationminimizestheuncertaintyequationby a factordependenti

oderauf irgendeineSprache— sondernnicht nur mathisch!



on theKalmangainandthemeasurementmatrix.

For simplicity of explanation,we’re goingto assumethat
!

, " , "%$ , and ' areall 
, theidentitymatrix (asis

!65
,
!

’s transformation).Thisassumesthatwearemoving
in ideal conditions— no wind, no ice, no land mines. In reality, eachof thesethree
matriceswill representa different function of the environment— maybe

!
will be

friction, ' darkness,&c.
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So,checkit out:

p As
,.-

gets really big (i.e., q r ), that will make the UncertaintyEquation
(
� � �������

) getreally big, too. Thismeansthat

sutuvwLxzy�{ : � �������O� rr �  
which makesthatbig ugly
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p Alternatively, as

, / q�r , thatonly affectsthedenominatorof
: � ���=���

(the
(simplified)Kalmangainfunction):
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therefore,
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This all just sayswhich partsof what equationsto ignore,basedon which errors
arebig — tells youwhatto trustandwhatto ignore.
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