EPNRINBETEMHEE, —NEF ganes101, B—NEIt Vulkan SDK #1 Godot 5%,

vulkan %EM vulkan-tutorial FFi&,
games801 B LEFR nb, games RIIFIZEXZM 101 FHaE G

THIBUER—LLERTS owo

FEIRNRHRNME AT,
...... aFERENFEEA!
55, AFLITR, EMEMIIGFRIEEVNNLITR, BERE Zxj=+2

FTFEREESES owowowowo

Orthonormal Coordiﬂnate Frames

* Any set of 3 vectors (in 3D) that

|l = [|9]] = [l = 1
i-T=0-%=1 %=0

§= (- @) + (7 0)7+ (7~ @)

- (projection)

1 —fERR, BRI



ubuntu server 24.04LTS
AT RELERFLEAIER, BESENARBERLNT, FRLUEIMIFERA B S8,
A, BECHEINMEMSFoIE—LE lib,

zhecal@games101:~/pa0$ apt search eigen3
Sorting... Done
Full Text Search... Done
/noble-updates 3.4.0-4bu1ld0.1 all
lightwelght C++ template library for linear algebra

/noble-updates 11lde.1 all
elgen3 API documentation

zhecal@games101:~/pa@% sudo apt install Llibeigen

MBESNFAF—CERERRE, cnake EMFEIFIELRGSTLU—E make HiFE, FLL
tmux WAIUBRETR, (EERLEERFRE)

ud
p 1d
ild/ ud
15 clud
cmake_install.cmake Makefile Trans
1@ build$ ./Transformation 6 matin(){

h my games101

xample of cpp 8 std::cout << "o

.5
.41421 11 1.0, b 2
. 14159 s << a << std:
5
xanple of vector
xanple of output
)) << std::end

scalar multiply
<<

<< le o
<<V +We<s

matrix 3¢ s <<
output 1




AIEIBYAR S B A2 LR fE 8

4 3 std: :cout << "Exampl
6

Example of matrix g

Example of output i1<< 1

123 j =< 2

456

789 1 std: :cout << "Example of o

matrix add 1 + j 2 std::cout << 1 << std:

3 5 4 3

8 11 11 std::cout << "matr add 1

16 15 17 5 std :: cout << 1 + j <<

i* 2.0

2 4 6 std::cout << "1 # o\n";
std::cout << 1 * 2.

std: :cout << "matrix multiply i
std::icout << 1 * j <<

std: :cout << "matrix
matrix mu'ltlply vector 1 * v std: :cout <
14 std: :cout << fvecto

32 std::cout << v. d(:t(v)
50 .
vector dot vector v * v

R EZHTTRAYR, FIUERCSH,

5 PHIRRECHTHAM T MR TR WA LUREMFETR T (AAZ TN URATFRMES
ENHEE)

BRATELERA, BN LERNESAE, PR TERFL T, MEA GeoGebra 3IET —
o

A=(21) :

yAxis' : et (yiﬂi, 45°, A) :

= -0.7071067811865x - 0.7071067811865y = -0.1213203435596
B = i (vi) :

= (0, 0) ®
A" = BEEE(A, 45°,B) :

= (0.7071067811865, 2.1213203435596)

127 132 119 57 Eigen::Matrix3f rotate, remove;
matrix multiply vector i1 * v 58 remove << 1.0, ©

14 5

32 0.0*acos(-1

50 cos(-1)), 0, 0,

vector dot vector v * v

14 61 std::cout << "r e a v
rotate and remove 62 std::cout << remove * lotate * Elqen :Vector3f(2.0, 1.0, 1.0
1.70711 63
4.12132
al,




