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Automatic generation of game rules using
Game Description Language for Falling block puzzle game

Abstract: Automatic game generation technology automatically generates maps and dungeons, however,
there are few examples of generating game rules. GDL(Game Description Language) is a description lan-
guage that is organized game rules for generating game easily. There are researches on Al uses GDL to
automatically generate game rules and measure the fun of games, but the subject remains limited to board
games. Therefore, we focused on Falling block puzzle games in digital games. The purpose of this research is
to generate Falling block puzzle games automatically. In this paper, we developed a system that can describe
Falling block puzzle games as GDL. As a result, We found that Falling block puzzle games can be widely
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implemented using the proposed system.
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ANVT—=bDEHME2RT IR TELLEEZ OGNS,
UFRDH Yy Fa—Rik, KAFEZ2HWTT MY AD
W=V Zidk LZHDTH 5,

1 | setFieldSize ( 10 , 20 ) —=-SALVDTL A 74 —)L KD
P14 X¥E

2 |blockSize ( 30 ) --7 1w 2Oy 1 XI5

3 | setSuperRotation( true ) --FH¥EHIIEZBERITT S

4 | setQuickTurn( false ) -7 v 7 X—VEMEHIZTS

5 | setClearMode( -1 ) --{HEN—ILE— RERKELITHE(
Ho7L3) AL EZHMOEGE-H)

6 | setHardDrop( true ) —-/N—F KBy 72HMIT 23

7

8 |--7m vy 7 EAMERK

9 | createBlockPattern( 1 )
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

createBlockPattern(
createBlockPattern(
createBlockPattern(
createBlockPattern(
createBlockPattern(
createBlockPattern(

N o O WwN
N N S

--7avy 7 OIREKE
setBlockForm( 1 ,
setBlockForm( 2 ,
setBlockForm(
setBlockForm(
setBlockForm(
setBlockForm(
setBlockForm(

N o 0w
W wWwwwwwow
N o

—-T7ay 7R iEE
setBlockFormColor (
setBlockFormColor (
setBlockFormColor (
setBlockFormColor (
setBlockFormColor (
setBlockFormColor (
setBlockFormColor (

, 255 , 40 , 255 )
, 255 , 155 , 40 )
, 40 , 40 , 255 )
130 , 255 , 40 )
, 255 , 40 , 40 )
, 255 , 255 , 0 )
, 40 , 155 , 255 )

N o O W N

-~ IR Iu LS HEfi

arrays = {}

forp=1, 4 do
arrays([pl = {}

end

-=VEDHE

--T

arrays[o] ={0, 0,0, 0%}
arraysf1] ={0, -1, 0, 01}
arrays[2] ={ -1, -1, -1, 01}
arrays[3] ={0, 0,0, 0%}

setTumo( arrays , 0 , 0 )--[KEIK 1
arrays[0] ={0, 0, 0, 0}

arrays(1] ={0,-1,0, 01}
arrays(2] ={0, -1, -1, 0}
arrays(3] ={0,-1,0, 01}

setTumo( arrays , 0 , 1 )--[HEEIk 2

arrays[0l] = {0, 0, 0, 01}
arrays[1l] ={0, 0, 0, 0}
arrays[2] = {-1, -1, -1, 0}
arrays[3] ={0, -1, 0, 01}

setTumo( arrays , 0 , 2 )--[KRFIR 3
arrays[0] = {0, 0, 0, 0}

arrays(1] ={0, -1, 0,01}
arrays[2] ={ -1, -1,0, 0}
arrays(3] ={0,-1,0, 01}

setTumo( arrays , 0 , 3 )--[AEHIR 4
=BT M) RAZBTEEROY EEEHKT D /DA~
function update()

BT EEMRRT AR
downnum = 0
y = getFieldHeight ()
for p = 0 , getFieldHeight() do
y=y-1
checknum = 0
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74 —-BEFI 71 7 DA B H A
75 for x = 0 , getFieldWidth() do
76 if getFieldBlock( x , y ) > 0 and
getFieldBlock( x , y ) < 100 then
a4 checknum = checknum + 1
78 end
79 end
80 —-BHNT 7wy 798 10 WA THE N A T 5
81 if checknum >= 10 then
82 checknum = 10
83 downnum = downnum + 1
84 for x = 0 , getFieldWidth() do
85 setBlockDeleteFlag( x , y )
86 end
87 else
88 —-HEINEZHFED LizhbbTuy ZIZETRE2 S
Z5
89 for x = 0 , getFieldWidth() do
90 setBlockDownCellNum( x , y , downnum )
91 end
92 end
93 end
94
95 | end
5.3 RERE+TMNYRDEEI—IVER

Wz, BLEDRANT = LDV — )V EMAEDE TR
BNV—NVINEBRTELPHEEL 72, B8 IRIERL LT b
VADEEGN—NVEFITULEETD 5,

B8 XR&xRkiF hURADEEIL—ILDFEFTHIHE

MR, #EOTS— o=V EMASGDOETEMERE
H5HDNANVT =L LTI VA TBEIENTARETH ST
ERohot, RERIETF NI ZADONL—NVEZEHLE
HFRDEBOTH S

EfRES: U 3
VERIRK: F YA
Ty RERE
EREA : 7 ) A+ &1
MENES LNl NI S B I
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o I —AhZ—N—: jljikE

5.4 TROLDIGEBLAEHBIL—ILDOREI —IVER
BBIZBELEDNAANVT —LADIV—VEZTNEFNES
U, THODITHAGLE BRIEZ1T -7z, MAEHEE L
T, HEOELE DALV T —LDIL—IL & FNENY
T, TRy, HEAE BEREIIZATTVIAA E
o RUN—= FR)ADL—LEZINEFNT VT —
FeUTIUV—IVEEHE L, &TY 7TV —FDOHRNS TR
SOOIV —IVE BB UEITE2To 7256, b D)L
F—=Le U THERL VA TELh2RFET 5, AT
—Hle UTA R ORI ZMEERER L U TR 5, 9 1%
NIFA, oK BYN—= TRV RIDDT —LbIL—
NEEHEL, TNENTEZSDIZHEHAT AL DITFERL,
FEIFU RO L 725,

9 HWENL—INETESODIZHEMU LT —LOFETHEH

MR, THRoDITV—VEREIEZELTHEDLLOD
NRZWTF =L UTHILURWZ ik, @z 7v
ADFRETH D Z N D o7z, IV—IVEEH LI
MDEEHTHD
o [HHEVEH] : LI AR - IFIT o Ry —IE
o VEIR  IFITo K RN —

o JUV U i )LIXA
o VETFIEH]: VI - FIzo Run—I@

o JHMSEME VI AR
o F—AA—N—:LHE
e 74— VRODKEX:FTHFYA

SEDETFERIZT N AOEHEITZ 74—V ROREX
UDvER XN o720, T hY ZADIV—)VERLRES
BBHZENTETNWD,

6. F&&H

AR TIEEL DL DNANT — LD —)ILE2EZRI L,
KR LNV —% GDL & LTtk TE B XD L7,
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TR, BITEMICBVWTERHATERD - 2ELH DAL
F—=LDL—LR, BEONL—IVEEHLTESHIEHN
UEBETHELE DL — L UTIL—IUDEEEE L
BWEDEHT ST EITEYIL T,

SHOREEL LT, BOI N7 —L0—V%E ALIZE -
THHAYHGER 2T TENL Z e TENIE, &
DPRINZEDIZRDEDTIERVREE X T,

SE X
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