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Two directions, two components




Main Function: von Miser Function

* The von Mises probability density function for the angle xis given
by:

er cos(x—p)

27l (k)

f(m‘ﬁ:'ﬁ)_

where Iy (k) 1s the modified Bessel function of order 0.

von Mises distribution, wikipedia, https://en.wikipedia.org/wiki/Von_Mises_distribution



Main Function: von Miser Function

't cos(z—p)

* For Component 1: fla | r) = 271y (k)

Rl(‘gl) Al‘i_B F’ "|cos(PD—6y)

* For Component 2:
Ry (6:) = A + ByeCleos(PD—00)

PD represents angle x in the former slide.



Main Function: von Miser Function

* The model:

R(6,,0,) =

Ri(61) =
Ro(6:) =

: Rl(fgl) H W» |- R)(Q_g) —+

e Fe

b -

Weighting Parameters

AleB P 1 [cos(PD—6,)

A)—|—BP Y[cos(PD—#,)

R (61) - R2(02)



Main Function: von Miser Function

* The model: | |
R1(6)) = Ay + By eileostPD=01)

Ry(0;) = As + Bye®® [cos(PD—0,);

R(01,02) = wy - B1(01) + w2 - Ra(62) +

Interaction

b- Ri(61) - R2(62)




otep 1: Setting Parameters

* Initial settings
e Total trials: The number of trials.

* Center angle: The angle that a neuron Is most
sensitible to.

* Separation: The angle between the first
component and the second.

* Num of blocks: It I1s only used to verify whether
the fitting parameters follow the Gaussian
Distribution.

Initial settings

Total trials = a0

Center{deg) = 0

Separation = 60
Mum of Blocks = 100
Parameters
Al = 0 A2 =
B1= g B2 =
Cl= 2 C2 =
Weighting
wl= | 05 std1 =
we = 05 std2 =
b= 0.01 stdb =

Moise

ml = 0 1=

m2 = 0 fiz =

von Mises function



Initial settings

Step 1: Setting Parameters e

Center(deg) = 0
Separation = | 60
* Parameters Num of Blocks = | 100
Farameters
Al = 0 A2 =
Bl1=| 5 B2 =
('yleos(PD—64) c1=[ 2 | c2=
Rl(é’l) — Al + Ble 1[{ ( 1}' Weighting

wl= | 05 std1 =

R*}(&;) — A, + B*}E(TE[CDS(PD_HE}: u:}z :; Zi

Moise

mi=| 0 f1 =

m2 = 0 ffi2 =

von Mises function



otep 1: Setting Parameters

* Weighting

* Three parameters are generated by setting the
mean value and the variance of a Gaussian
Distribution.

* Wy, W,, b: Mean value of the parameters.

* std,, std,, std,: Standard deviations respectively.

R(Ql,eg) =| W1 | Rl(gl) -H W2 | R)(Hg) + b - R1(6’1) . Rg(@_})

/

Weighting Parameters

Initial settings

Total trials = a0

Center{deg) = 0

Separation = 60

Mum of Blocks = 100

Al

B1

C1

Farameters
= 0 A2 =
= 5 B2 =
= 2 02 =

Weighting

wl= 0.5 std1 =

we = 05 std2 =

b= 0.01 stdb =
Moise

ml = 0 1 =

m2 = 0 fiz =

von Mises function

1



otep 1: Setting Parameters

* Noise

* Noise added on Ry, R, by setting the mean value
and the variance of a Gaussian Distribution.

* m;, M,: Mean values of the parameters.
* ff,, ff,: Coefficients of variation respectively.

ffl = 0‘12/!*51
Jf2 = JE/HE

Initial settings

Total trials = 50

Center/deg = 0

Delta theta = 60
Estimate times = | 100

Parameters (Near: 1, Far: 2.)

Al= 0 A2 = 0
B1= g B2 = 7
C1= 2 C2= 2

Weighting (Near: 1, Far: 2.)
wl = 0.5 varl = | g3

wZ2=| (5 varZ = (.03

b= | 001 | var3=| 0.01

MNoise (Mear: 1, Far: 2.)
ml = 0 ffl1 = 1

m2 = 0 ffiz = 1

von Mises function



Step Z: Plot the figure

* Display Mode
* Change the display mode.

* Left
* Left
* Sing
* Sing

90
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Firing Rate(spikes/s)
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R1 right R2 (Default)
R2 right R1

e R1

e R?
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o
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Display = Choose ... |:| Reference line |:| Grid on Interval = 30

Choose Display Mode ...
Left: R1, Right: R2

R1
R2
R12| |

Left: R2, Right: R1
Single: R
Single: R2
=
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Angle(deg)
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Step Z: Plot the figure

* Reference line

* Always plot the R, whose w;
and w, are all set to 0.5 and b

equals zero to show the
reference.

Display = |Left: R1... ~ Reference line |:| Grid an Interval = 30
R1
- R2 —
50 H R12
Ref
P
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L]
o
: 7
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@RI OR12 OR2



Display = |Left: R1... =~ Reference line Erid an Interval = 30

Step 2: Plot the figure |~ ==
50 R12| |
- D\\ Ref
* Grid on 40 AT
* Check the box to put on grid; = 7 TK
= 30
* Deselect the box to put the & /
grid off. £ 20| \
10 f /
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== | T e
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Angle(deqg)
Axis

@ R1 OR12 OR2



Step 2: Plot the figure ©

* Interval

* Change the interval to make
the points densier.

Firing Rate(spikes/s)

Display = |Left: R1... Reference line Grid on Interval = 20
1] R1 | |
RZ
] R12
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Angle(deg)

(JR12
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Display = |Left: R1... Reference line Grid on Interval = 20
T T

otep Z: Plot the figure = QL Bi==al

R2
R12
Ref | 7

a0

* Axis _
% 40
* Select the axis of different =
firing rate. Em-
* R1lis always the blue oneand £ |

R? the green.

* R12 Is the red curve. 10 |

==} =
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Display = |Left: R1... ~ Reference line |:| Grid an Interval = 30
T T

Step 2: Plot the figure | 5]
| i
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* Press this button to plot ol 12l
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Step 3: Show the results

* Results
* Peak Value: the maximum values.
 STD deviation: standard deviation

* Separation: angle between 61(62)
and the average of 61 and 62.
Note that the separation of R12
means the angle between 61 and
02

* Bandwidth; threshold = 1/2 * max

Results and Verfication

R1 R2 R12
Peak value 37.3612 514645  56.9505
STD deviation 27228 2.8006 2.9041
Separation -30 30 0
Bandwidth 80 80 80
Verify(Gaussian) 0 0 0

wi w2 b

Setting mean 0.5000 0.5000 0.0100
Fitting mean 0.4694 0.4845 0.0120
Setting var(std) 0.0300 0.0100 0.0050
Fitting var(std) 0.0268 0.0100 0.0046
Verify(Gaussian) 0 0 0

Show Results




Step 3: Show the results

* Results: Verify

* Fitting mean value and varience
(std) of wl, w2, b.

* Comparison of original settings.

* 0 means that the rates or
parameters are conform to

Gaussian Distribution, 1 means not.

Results and Verfication

R1 R2 R12
Peak value 37.3612 514645  56.9505
STD deviation 27228 2.8006 2.9041
Separation -30 30 0
Bandwidth 80 80 80
Verify(Gaussian) 0 0 0

wi w2 b

Setting mean 0.5000 0.5000 0.0100
Fitting mean 0.4694 0.4845 0.0120
Setting var(std) 0.0300 0.0100 0.0050
Fitting var(std) 0.0268 0.0100 0.0046
Verify(Gaussian) 0 0 0

Show Results




otep 4

e Save the ¢

* Type the fi
struct in a

Save

ata
e name and save as a

MATLAB document.

. Du_ration IS used to calpulate the
spikes number In the time period.

* Save the figure

* Type the file name and save as picture
iIn a MATLAB document.

* Currently it supports only PNG, but
other image formats will be added

Save

Duration{ms) =

Filename

Filename

600

my_data_1.mat

my_figure_1.png

Save Data

Save Figure



Thank you!



