Text S2: Supporting Information for

Coordinated optimization of visual cortical maps

(I) Symmetry-based analysis

1 Amplitude equations for higher order coupling energies

Here, we list the amplitude equations for the OP dynamics in case of the high order inter-map coupling

energies

ot A

U=¢|Vz-Vo|* and U = 7|z[*0*.

= A=) A4 (gu 54g”+522gw\3 2

J

+0g;; (B1B2B3 + B1B2B3) + ZgijuleuQBv|2>

u,v
=D 1A-1P4 <gz—j + 04l 407 gijul Bul?
J n

3
+0g;;~ (B1BaBs + B1B2B3) + Zgijuv|Bu2|Bv2>

u,v

J u

+5le; (313233 +§1§2§3) + Zfijuu|Bu2Bv|2>

u,v

— > AAA (Z h) BBy Bul? + 5%5}33]-&)

J#l

a (1) (1)
_ Z AiAj*Al (Z hij*lquBl|Bu‘2 —+ 52hilejBl>
7\l

u

_ ZAiAjZl— (Z hgjll) JBiBI|B.* + 5%83, BjBl>

u

J#l

—Y " AA;A- (Zhw 1~ BiBi| By |2+52h(;)lBjBl>

— N A AARS) BB BB - > Ay A{AC), BB BBy

Lj#k l,g:.k

— N AR LS, BBBBi - > A A A

L,j#k l,j#k

B; BBy B;



- N A A B BBIBB - Y A A A b
Lj#k 1,j#k
—ZIA 24 (thulB B, B; +52h§§’leB>
_Z|A] 2 A, (Zh” 1| Bul*BiB; +62h BlB>
= 1A PA- (thl J|Bu*BiB; +62h BlB>
75l

_Z|A] 2A- (th | Bul*BiB; + §2h! _l_Ble)

- Z Sh{Y) A;A; AyByy1BuyaBj — Z sk A;AjA,Bui1 BB,

o B;B/B.B;

iju

Z6h(4) AiA; AyBy 1By 128, —Zéh(4) AiA; A, Bys1Byy2B;

7 u U
ZM(‘” AiA;Ay-Byi1ByyaB; — Zahgji_AiAjZmBuHBmBj
J.u
- Z on) AA;Ay-Bu1BupaB;— Y 0hl) A;A; A, Byi1B.B;
: —

Z h(5 Ai AuA(yi1)- Buy2Bi B2 Bs — Z hﬁi)_ AiAy- A1) Butr2B1 BBy
Z Ry AiAyA(us1)- BuyaBiBaBs — Y hiy- AjA,-A(u 1) But2B1 BBy
- Z 53 h A Ay A1)~ Busa — Z 5 h® A; Ay~ A1) Buso

Z5h<6 A;AyAuy1ByyoB;B; — Zéh 9 A._AyAus1B,y2B;B;

Ju T u 3=
Jsu
Z 6h(]6u—ZjAu* A(u+1)*§u+2BjBi - Z 6h§f)_u—ZJ7 Au— A(u+1)*Eu+2§jBi
7u

Z6h1]u|A | A Bu+1Bu+2B Zah j*|2AuBu+1Bu+ZBi
—>"0h) |AjPAy-BuyiBuiaBi — Y 0hl)_|A;- PA,-Bui1BusaB;

0P AZA B B — Y ohY A2 A BB,
- 253h§?)|A]-|2A(i+2)_E+1 - Z53h(9) |4~ [*A(i42)- Bin
where the indices are considered to be cyclic i.e. j + 3 = j. All sums are considered to run from 1 to

3. In the article, these amplitude equations are specified in case of OD stripes, Eq. (109), OD hexagons,
Eq. (110), or a constant OD solution, Eq (111).



2 Coupling coefficients

In the following, we list the non-zero elements of the coupling coefficients.
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Note, that coupling coefficients involving the constant shift é only occur in case of the product-type

inter-map coupling energy.



