Graph grammar for modeling terrain topography
Anna Paszynska & Maciej Paszynski & Krzysztof Podsiadto (c)

The call to each graph grammar production must pass the interior node I and the whole graph G

The triangle on the left-hand side must be detected by the productions

If it is not possible to localize the left-hand side, then the production exits without error.

All graphs before and after the application of the projection must be plotted with proper coordinates of
points.

1a. Please implement graph transformation (P1)

(R1==T) && (L1>=L2) && (L1>=L3))

X=x3
y=y3
z=z3
v3
=B3 B=B2
=5 LE E| 0
B=B3 =
=15 |LE | E E:EE —> | |
/ R=R1 \ R=R2 R=R3
x=x1 B=B1 X=X2 Xixq B=B4 Xixj B=B5 xixg
y=y1 L=1 y=y2 ror L=L4 r-24 =Ls 22
z=z1 z=z2
where:
L4=L1/2
B4=B1
L5=L1/2
B5=B1
x4=(x1+x2)/2
y4=(y1+y2)/2
z4=(z1+z22)/2
L6=sqrt((x3-x4)*+(y3-y4)*+(23-24)?))
R2=F
R3=F
B6=F
1b. Please try to execute this productions on all four elements of the graph representation of the mesh
0,100 100,100 200,100

0,0 100,0 200,0



2a. Please implement graph transformation (P2)

((L1+L2)>=L3) && ((L1+L2)>=L4))

x=x4

y=y4

z=z4

v 3
B=B4 B=R3
L=L4 E | E L=L3
/ R=R1 &
E—E v

1V v 2
x=x1 B=B1 x=x2 B=B2 x=x3
y=y1 L=L1 y=y2 L=L2 y=y3
z=z1 z=z2 z=z3

x=x4
y=y4
z=z4
B3B!
L3L5
B=B4 B=B3
L=L4 E E E L=L3
I I
R=R2 R=R3
; E E Y
1V v 2
x=x1 X=X2 X=X3
= B=B2
y=y1 o y=y2 i y=y3
z=z1 o z=z2 z=z3
where:
R2=F
R3=F

LE=sqrt((x2-x4)2+(y2-y4Y2+(z2-24)2))
B6=F

2b. Please try to execute this productions over all triagles in the graph representation of the mesh

0,100 100,100

200,100

50,50

150,50

0.0 100,0

200,0



3a. Please implement graph transformation (P3)
(L4>(L1+L2)) && (L4>=L3)

x=x4
y=y4
z=z4

v 3

1\/
x=x1

y=y1
z=z1

S

B=B1 x=x2 B=B2? X=X3
L=L1 y=y2 =12 y=y3
z=z2 z=z3

X=x4
y=y4
z=z4

3AV

B=B3
L=L3

x=x1 B=B1
y=y1 L=L1

X=Xx2 B=B2
y=y2 |=L2
z=z1 z=z2

where:

L5=L4/2; B5=B4
L6=L4/2; B6=B4
x5=(x1+x4)/2
y5=(y1+y4)/2
z5=(z1+z4)/2

L7=sqrt((x3-x5)*+(y3-y5)*+(23-25)%))

B7=F

R2=F

R3=F
3b. Please try to execute this productions over all triangles in the graph representation of the mesh

0,100 100,100 250,100
100,50
150,50

0,0 100,0 200,0



4a. Please implement graph transformation (P4)

((L14L2)>=(L3+L4)) && ((L1+L2)>=L5))

x=x5
y=y5
z=z5
Va5
\ B=-B4
=14
B=B5 E
L:L5 x:x4
E 4 y=y4
| Vv z=z4
B=B3
R=R1 E L=L3
.° E — E v 3
Vv v v
=l B=B1 x=x2 B=B2 X=x3
=y L=L1 y=y2 L=L2 y=y3
7=21 z=z2 7=z3

x=x5
y=y3
z=z5
Va 5
B=B4
=L4
=B5 E
L=L5 Bizs 4 x=x4
E L4L6 v V:V:‘]
Z=Z
E
| | B=B3
E L=L3
R=R2 R=R3
. E . E v 3
Vv V
s=x1 B=B1 x=x2 B=B2 x=x3
=y L=L1 v=y2 L=L2 y=y3
z=71 z=z2 z=z3
where:
R2=F
R3=F
L6=sqrt((x2-x5)*+(y2-y5)*+(z2-z5)%))
B6=F

4b. Please try to execute this productions over all triangles in the graph representation of the mesh

0,100 100,100 250,100
50,50 100,50
150,50 25050
0,0 100,0 200,0 250,0



5a. Please implement graph transformation (P5)

(L5>(L1+L2)) && (L5>(L3+L4))

x=x5 X=x5
y=y5 y=y5
z=75 z=25
Va5 Va5
\ B=B4 B=B6 B=B4
| =L4 L=LE L=L4
B-35 E E E
L=L5 4 x=x4 — ;i:g I 4 y=xA4
E y=y4 z=26 \y R=R3 y=y4
| V \z7z4 V \Z=74
=B8
_ B=B7 E _
B=B3 L=L8 B=B3
R=R1 E| 25 -7 | E E
1 E . 2 E . 3 1 % -

v \'4 \' \') A \')
x=x1 B=B1 X=x2 B=B2 x=X3 X=x1 B=B1 X=x2 B=B2 x=x3
y=y1 L=L1 y=y2 L=L2 y=y3 =y L=11 y=y2 L=L2 y=y3
z=z1 =72 z=23 z=z1 z=22 z=z3

where:

L6=L5/2; B6=B5

L7=L5/2; B7=B5

x6=(x1+x5)/2

yB=(y1+y5)/2

26=(z1+25)/2
L8=sqrt((x3-x6)>+(y3-y6)>+(z3-26)%))
B8=F

R2=F

R3=F

5b. Please try to execute this productions over all triangles in the graph representation of the mesh
0,100 100,100 250,100

50,50 100,50

150,50 250,50

0,0 100,0 200,0 250,0



6a. Please implement graph transformation (P6).

((L1+L2)>=(L3+L4)) && ((L1+L2)>=(L5+L6)))

X=x5
y=y5
z=7z5

Va5

y=y1 L=L1 y=y2 L=L2 y=y3
7=71 z=z2 z=z3

x=x5
y=y5
z=z5
B=B5
L=L5
X=X6 E

y=y6
z=z6 V6/

R=R2

\'J
X=x2 B=B2 X=X3
y=y L=L1 y=y2 L=L2 y=y3
z=72

x=x1 B=B1

z=z1 z=z3

where:
B7=F
L7=sart((x5-x2)*+(y5-y2)*+(z5-z2)3)

6b. Please try to execute this productions over all triangles in the graph representation of the mesh

150,150
100,1 150,100 250N 00
100,50
15050 250,50
100,0 200,0 250,0
Hint:
Similar project in JAVA

https://github.com/ra-v97/terrain-generator


https://github.com/ra-v97/terrain-generator

