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Coordinate systems

« What do we need to define a coordinate
system:

- origin
- coordinate axes

 What type of coordinate systems exist:
- Curvilinear (e.qg. polar, spherical, cylinder)

- Linear

- affine (non-orthogonal in general)

- orthogonal (orthogonal basis vectors)
- orthonormal (Cartesian)

Vector algebra facts:


http://saulius-grazulis.lt/~saulius/paskaitos/VU/bioinformatika-III/med%C5%BEiaga/studentams/vektori%C5%B3-algebros-faktai.pdf
http://saulius-grazulis.lt/~saulius/paskaitos/VU/bioinformatika-III/med%C5%BEiaga/studentams/vector-algebra-facts-sheet.pdf

Components of coordinate

systems
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 Coordinate axes
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Orthogonal coordinates
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Orthogonal: Orthonormal:
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Fractional (affine) coordinates




Orthogonalisation. Gram-
Schmidt process




PDB orthogonalisation
conventions

If vector a, vector b, vector c describe the crystallographic cell edges,
and vector A, vector B, vector C are unit cell vectors in the default
orthogonal Angstroms system, then vector A, vector B, vector C and
vector a, vector b, vector c have the same origin; vector A is parallel to
vector a, vector B is parallel to vector C times vector A, and vector C is

parallel to vector a times vector b (i.e., vector c*).
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http://www.wwpdb.org/documentation/file-format-content/format33/sect8.html#SCALEn

Coordinate transformations
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Components of old basis in
the new basis
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PDB file matrices SCALEN

The SCALEn (n = 1, 2, or 3) records present the
transformation from the orthogonal coordinates as
contained in the entry to fractional crystallographic
coordinates.

If the orthogonal Angstroms coordinates are X, Y, Z,

and the fractional cell coordinates are xfrac, yfrac,
zfrac, then:

xfrac = S11*X + S12*Y + S13*Z + Ul
yfrac = S21*X + S22*Y + S23*Z + U2
zfrac = S31*X + S32*Y + S33*Z + U3
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http://www.wwpdb.org/documentation/file-format-content/format33/sect8.html#SCALEn

Scalar products in non-
orthogonal systems
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Components of the old basis
in the new basis
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Metric tensor

ErTEr

G =

e N N N

XN TN YN
»el »ez »63
t' 1y Ay
»el »ﬂ..vl »mvl

ty ey 1

2 oa own
~
TGN O
(@\| e\ (@\]
SRS |
2 oa own G
ST
N N N
— (@\] on
SEEESEES
NN
— (@\] on
SRS,
= = o=
— (@\] on
SEEESIEN
[
Q
&~
Q

G =

e U e N Z e N

190 10 19
S48 10
=i
1|1 1Q
s s
1|1 1Q

|
O



Unit cell volume

a A
v=(a[bx¢))=|b, b, b |=V|detG]
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Determinant of the metric

tensor
} X y z
| bXC)=|b, b, b Z)AC(byCZ—bZCy)—I—j/
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—detE'" =det E’

det G=det(E ' E)=det(E'")det(E')=(detE')’

V=(4-[bx¢])=det(E")=|det G|
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