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Error Propagation from
Fusing Range Measurements (cont’d)
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Error Propagation from
Fusing Range Measurements (cont’d)
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Error Propagation from
Fusing Range Measurements (cont’d)
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Fusing Range Measurements (cont’d)
E A
> 3
>
ARAEIA VAT
0 > 3
>
Vi
/< Area=|v,|v,|sing
q .

Vo




4 $ 5 =6
4 B 3" 8
& 3 & 2
S5#7 #76
@ #7 8 8 3 g
= HT 8 #!1" & %0

3 8 3

(%= %)+ (Y.~ y)* =17
(%= %)+ (Y- V)P =17

+ 3
4 $ 5 =6
"8 > .
n=l00- %07+ - vk
1
Iy :[(Xz' Xr)2+(y2- yr)z]z
8 &3 8 B &%7 8>
° g b 8 s B &% " 8
& > D
RILFI. LY 1,1t 17,01
Jt= 1}IIX 11[Ty _ E(rl)lzz(xl_ Xr) E(rl)lzz(yl_ yr)
L L(2)32 1/ ,y1
™y F ) 2200 - %) S67) 720y, - v,)

(- %) (- y,)

Jt= My Ta
(X2 - Xr) (yz - y,)
I ry




4 3 5 =6
(8 '8
|J'l|= (Xl' Xr)(yz' yr)' (XZ_ Xr)(yl_ yr)
rr,
+> 3 3
3

IRE ICxs = %, ys = yOlCxe - %0y, - y,)|sin ¢

r.1r2
8 > % "'
|J'1|=sinq
+ 3
4 $ S =6
?8>'8 D % ?8>"
8
det|d-*| = —
det|J|
8 &
o= ==
sin g
8 & FB&G3 V7@ 3
8 8 3 > 8

& 33 H ,IH




5#76 $ "

Paosition Error

Errorp i
sing

80 100 120 140 180 180 200
time(t)

0 20 40 &0

* The blue robot is the true poistion.

« The red robot shows the position
estimated using range measurements
corrupted with random Gaussian noise
having a standard deviation equal to

The take-home message here
is to be careful using range
estimates when the vergence
angle to the landmarks is small

5% of the true range

Error Propagation from
Fusing Range Measurements (cont’d)
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QUESTION: Why aren’t
the uncertainty regions
parallelograms?




Inferring Orientation
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Bearings-based Position Estimation
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Bearings-based Position Estimation
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exercise.
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Direct Estimate

Mean Filter

« The blue robot is the true poistion.

* The red robot shows the position
estimated using range measurements
corrupted with random Gaussian noise
having a standard deviation equal to
5% of the true range
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Direct Position Estimate
Errors (unfiltered)

Position Estimates Errors
from 3 element Mean Filter

12



Issues with Mean Filtering
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QUESTION: What is the state
that we are trying to estimate in
the localization problem?
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Gaussian p(x)

In the Kalman filter, the probability
density function for process and
measurement noise MUST be
Gaussian for optimality to hold!
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NOTE: The matrices A,B,H,Q & R may be time varying
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