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Abstract

Research in artificial intelligence (Al) for games has been popular in past decades.
Among the research, creating strong computer game players, or Al players, has
achieved remarkable results. The achievements were demonstrated by Al players’
superhuman levels of plays in many games. Thus, we expected the importance to
increase for other research in game Als than creating strong players. More specifi-
cally, this research focused on entertaining human players and studied procedural
content generation (PCG) with the use of Al players.

PCG can be used to create game content massively and reduce the costs of
making games by applying optimization or machine learning algorithms. Thus, it
attracted attention from both academia and industry. The term “game content”
covers various components in games such as graphics, music, and dungeons. In this
research, we targeted at “stages” (i.e., the arrangements of enemies and obstacles)
for a “shoot ’em up” game (STG).

In classical STGs such as Xevious, players control their spacecraft to attack
enemies by ranged weapons while avoiding enemies’ attacks and obstacles. The
interestingness and the difficulty of stages crucially depend on the arrangements
of enemies and their patterns of attacks. Usually, STG stages are elaborated by
human experts and thus demonstrate their preferences and creativity. The design
can be considered as a kind of art; however, the numbers of stages that can be
made are limited. As a result, players may get bored easily since they can find
good strategies to play after practice even for the stages thought difficult at first
glance. Playing in new stages every time, which involves randomness, is desired
by some players and is also important for entertainment. Even so, just randomly
generating stages is impractical since many improper stages may be created. By
improper stages, some examples are those too difficult for players to clear, those
too easy that players can clear no matter how they play, and those without various
patterns for enemies’ actions but keep players busy all the time.

This research aimed to clarify “how to estimate the difficulty and the enjoyment
of STG stages to human players” and “what features should test Al players have
to achieve this.” The goal was to generate stages that have proper difficulty such
that human players can enjoy playing.

First, to evaluate STG stages, we proposed six features that were composed
of three factors and two viewpoints. The three factors were difficulty, tenseness,
and diversity. The two viewpoints were macro and micro, which represented an
overall evaluation of a stage and evaluations of sections of a stage, respectively. We
then applied a genetic algorithm (GA) to optimize randomly initialized stages so
that the evaluations from test Al players were maximized. To make the generated
stages suitable for human players, the test Al players should be “human-like.” For



this purpose, the test Al players performed the same actions for several continuous
frames, did tree searches with considering the positional relations to enemies and
borders of the screen, and tried to avoid possible enemies and bullets by enlarging
the ranges for collision judgment.

To control the micro level of diversity of STG stages, we grouped enemies so that
those in the same group slightly differed in the positions and the appearance time.
Groups were set as the minimal composition of enemies and were represented by
genes in GA. The generated stages were evaluated by test Al players, where the
play results were inputted into a heuristic fitness function, and the values were
used as evaluations. Furthermore, to control difficulty and tenseness, we defined
appropriate ranges for some additional criteria, such as indicators of how the
players cleared the stages, the numbers of enemies and bullets in each section, and
the ratios of time that the players had no actions. For comparison, we increasingly
included the criteria for the fitness function. From the results, for all of the
seven proposed criteria (further divided into 23 by segmenting two of the criteria),
the values fell into the defined ranges. The results demonstrated our success in
generating stages where the designed fitness function was properly reflected.

The experiments were conducted on a simplified STG platform made by our-
selves. To enable both doing subject experiments and speeding up Al players’
plays, we prepared two modes, where one had real-time inputs, outputs, and screen
display while the other had no screen display for high-speed evaluations.

Finally, to evaluate our approach, a simple subject experiment was conducted.
We asked seven human subjects to watch videos where an Al player played in
eight different stages. The stages were either randomly generated or generated by
our approach. We displayed two each of the stages from different approaches and
asked human subjects to rate the interestingness and the difficulty of each stage
in five-grade evaluation (1, 2, 3, 4, and 5). From the results, randomly generated
stages received interestingness of 2.43 and difficulty of 5.00 on average. In contrast,
stages generated by our approach received interestingness of 3.86 and difficulty of
3.08 on average. The experiment confirmed the effectiveness of our approach.
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TiE, HE 7V —L8e HBBECBE HEREEIC, EEDONT A —XNoEHHE
INDTIVEDRZNTNINA I NG Z & TEHP Thb .

BB e NI 25—V DD =012, [H UEE (804K) 2 EELTI VX
LT U5 D05, Ko BBRERINZE D & 5l Lo AN Lk
ZRELZX%Z, K5.112R7.

HRNWA TV =7 MDIT, HVRPEMOMEOETV - E2RT. ZDLD
2, BHRL L&, BN AT -2 I 2 uii B RE LS Z L 2R L.

IRET TR BEIE 7L TV AL T, RIEOBENI AT — D % @5 &
LT, ZOEEbZETD.

22



(a) MR (b) BENIE

51: SV LERAT—

23



5.2 EEEM7IILIY XA
5.2.1 —h%®

BAERT VT XL (Genetic Algorithm, GA) &, EWO#ELESEZIZ L 721
RWREALT N TV AL TH>T, NvFv—IMEIPSEIGHEITIEIEAR
R CTENMREEZ L CTWa. Bk 7L TY XA, KENTWST Tk
Tl E RO o s Dy, FER»PD5H D] & TElEfiE% Rl L\, &l
TRz BEZ L 2HNE LD BdH 5. SRBREERIIFTEDOMRE, ©
&7 % Uik (Simulated Annealing) *° GA IZBEEDONREXTHS. X 6512, AL
708 L E o TRHIBAM DRI EE R T DM A REMERABETHEZ L H, b
FHREIR CHEIZHW S N EBEDO —~DTH 5.

BERT LT XLDOFBRERIE, KESHTTUTOEDTHS.

o fHK: —ILDEYZA A=V L TWDE, RELLIZWEDNT A =R . 72
W2\WoBE, Al (NI hV) TRT.

o HILE : TDOAEYNEEIZEDREFELL TWEY, DEVENTVWEINE
9. BELUZ\WREOFHIE f(2) E2EENE2EHL7ZEDTH 5.

o KXNARL =X 2 DDMFKNS, LW 1 DOMERE LAY, MR
PE. (21, 22) — T

o BREHA RV —& 1 DOfRD S, FH LW 1 DO -MEkZEE ST 5, HE
KNEAE. v 2.

o HAKRET I fEKDOES () MR ZELTELTI2FHRE. IXP
ZEIRE I TH U WWERDES N, BIGEIZ & - T o D O FEHE TEIR - ik
Nirbhs.

FNEN, EDOEIIZEDBENECADEREIZL->THIOON, £-FNITL-
TR TEEPGOENENESINELD->TL 5.
EISEIEYIZED SN ITNIE, CAZTOEDIE TRWHEIGE DM ROl
FUL7Z 2 TLTH, TNWBEERTHELVWEDTHL LIRS L 5.
— 1, BYXARL = ZPERBREFIRL =X PRLHEYZ e, DU L -5
KO U BRGSO NSMHERIH->T LU TV, EIPERTS. 2T, Ih
S5DARL—=RTlE, TOMODEBWE IZA%2HEVHILNELIIITE, L0
Bl NBRETH 5.

24



5.2.2 AMETOEGHT7ZILT) XA

A TIE, 33HBROB51HTRRZESIZ, AT —=IRF XA —&% “fi{k”,
TFTAMNTUVAVIZLDHEEZ ZDAT =YD “E#ISE”, £ LUTGAZITS. T
ANT VA YOEREILSIH, HINEOFBEIXS4HIIEFERT S L LT, KRETIE
ZTNLADERFIZDONWTHRAR B,

ATF—=UNRFA—=& (HEK) ORNEFIZOWTIE 51188 X5 1.2 #illziddk L
BV THY, BMITHNIL L DDOMD 13IRTRT ML TERES. HENHTH
L, TS RITHIMD > TI8IRITLARY MV TH B, —DDAT—VIFLED
ok ndzH, InERAKmiEE 352 51F, 18mIRITRY MLHB—
DOk E NS Z LS.

RY AR =R, AFDOESIf75Z & LT,

o —HRYX : TVURLIPEDE1IDDOHNNLOBADRKHENZRIXNIHS
o RN TURLIHDE2ODOBHNDOHDOEHENERN I HS
o — RN : HI50 % DIHERTEIRL -8 HNEREXIHES

HNFELORXIL, “BNZ0dD " 2T 15 THH ke L. Tbb,
Bl Z X SIKTRER I NI BDOBEND S, SRR FIZE EMANE L Vo722 b
7K, TOBNOE/T X —& (MBS B S, 28, ®ERY) 23
W, HENOMASLERLIIDRERRIIE D> TEFIRERINS.

FBRERA RV — %, ATV BEED mEORND S, #0.05 x m HOH
NEWMOHLUT, B2ICHOPET 22 Tir5. HlzE, 40 HoRtnz /oM
o, 38MEIXFOX R, 2MlZERICHIMT S, BXARL—& - =254
BEARL—ZEH1Z, BN 2RV EVIDRFLADTATHS. B
Aoy, BIZIE THENOFRT, #ETHM (BB B E ) 2D UETER
5] EOMEREREENNE LNWH, TDXDREIRE TIEIT> TR,

HRRZMARETIVE LTIE, MGG (minmarl generation gap) [29]+best2 & IE(E
NaHHLET IV ZHWEZ, BIRIZ, KR THW AT A—RE I, Z0D
FE%Z R~

1. nflOMEKE Z > X LIZEKT 5. KK, &N10ME, k40 HOREN
2RO LS ITHIMbT 5.

2. k%, TAMAI LA YIZ&-> CHEAliT 5.

3. RO NS, TV RLIERL D 2DODMEMK (Bl) pl, p2 Z2i&I.

4. pl, p2 25, 10D TR {c1, c2, ..., cl0} &, KXARL —XIZL>THE
B9 5. RXARLV =X, —mRxX 110, ZHRX 26, —HRE X% 2 [
75282 U7 1HIOREXARL—XT, HEKIZ22EKRINS.

5. TNTNDFEAIZH LT, 10% DIERTRRER AR L —XE T .

6. & TOEfAZ T 5.
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7. Bl TOEA {pl, p2, cl, c2, .., cl0} B 5, HEFHAED R >72HD 2D
Z3EAT, pl, p2 DO D ITHEMFEEFICET. Iz 1 AR E ISR,
8 —EMMIZELZS GAZKT TS, TS TRITNIE3 ITKS.

ZDETIVIIEENFE T, MMOBEIHRIIZEITEZ N WREEH D,
LIFUIEAHAWS NS, 5.38ITT AN LA YDOFER, 54 i CaMiifKoFzEEs
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53 TAMAAIZTLAY

AWZED ET2 BIMITEEH TV T) AL B ATV ORHELTHY, *
WIZIZHWBES L 725 AT — YV OFHIEZ EH B BEDH D, TDZDIZIEAT—
VEHBI T VA TEAI T LA VYRR EIIRS, 3BETHRARIZE DT, TDOAI TV
AYRHHEE TAI6 L] L1 LT Nhne, AT —YDHLI L%
BEYNZFHiTE R W, ATV A Y2 AMS UK IREEOLDE A RITENPEL I X
ERFGENRD O Z B, KHETIZ23HTHN LIS T4 577 (25, 72
Ly TR Z 2% S 2 Big M) T2 <#EEZZE LR W] %
BT 27200 HEE2EATAZLI2T 5.

5.3.1 HEAXHART7ILIY XA

NS LEDEODTRIZFI2HTHERS & LT, T IFFEAKLESEIZON
THHT A, AI7VAYHRFHETAZZLOTEA ANERIE, @EOAB T LA
YERIUED, ZEZIFUTOLDTH 5.

o HREDMERE, RE (HHALSH), BOI17

o HAINIZHDMDNT A—2D 5L, HfllveeRe D (HBAE, HE &
e &)

o [HTH NIZ & % DR D IE

o 77— LBHIR S DRI H]

ZDIHWL DPREBICIIFHI NG, BEERI L LT, F—LAKKE Al
TUAVERIUIVE2—R -BHUTR T I LTHNTWS EIFWZ, TAM TV
A XVIZEDPSBVIETOT =X FIZIERHEDED/NT A =X, HHE LT
WAHHIDESHDIL— b (K425 2L, Al7VA VITIERIHEI R,

INSOEREHNT, ALV AYVIE, 7L =0T 212, DF b HERNEE
MCTHADDITEZ DD Z 212705, AIZETIEE T AKITMZ B2 720V EIZ
U728, TN EFEAGRIO+RHEDO ImO HB I itk 5.

HARKZ TN TV XML, KEn 70 —L%FETD [£TOED 5 217810
AEbYE] DED 9HEDIZOVWT, fFRkEFHIL, HRHEEFEUWRERIZELS &S
BEAD1 7V —ADDFHZER, LWS5EHEDTH5S. 2 AT —LDEART LT
) X L0 minmax ETH D DIZHAN, ZHIFEHSOFEIE T 2RO VDT
WHIE max HETH S, 2037 NT) XLTIE, BOOTE2kDEE LT
ZTDGEDRKDPFHTE LI EWEHEE RS, STG DGE, WA FREMADOH =
LD, EREBHEUZD, ZREAHZFE T 50 DB & > TFHl
MIEHEIZIZIT AW, ULRALEZLKDABTLAIYIX, ZOLE5RZ2RH50E
LW e o TRRZ S RIGI» S XN ED T RIZE > T, FHIOAIE
HEMEIZ R L TWn 5.
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WD 25E ZEEFIRIAEL TEL OPRTFHOANEMEICHIGL TLEETH
HY, FLANEOSULLBHDL., INS2TFHEMNIELDD e, MEE LTI
NOFIHTITE 2 ED 5.

1. 7L —24, BHIngEREEEZSEZ 5N 5.
2. H UHHEIZHCRH N WD TH L, [ROLEDZHIZ, [HiE 9z A h

IITEZENT 5.
3. HOAPFET 2B ENPEBEE D EVDO THIIL, R H I [
AN

4. WP FET DR ZTNNEEL D EWGEIE, B2 HH T 5 AHERH 5
DT, TOFZE ¥ EDH478%2EINT 5.

5. TNUMNDGE, THROLLECHAEKOE IZH2HE1E, FkFillz L
T, HEDO-ODOITEIZES. BARKIZIX, 9" @D ODITEIOMAEDLED S
AL — N EERL, YORVDITEINRD ZLIRBIZEL DA% H
NTENZENT 5.

N— MDZEIIZOWTIE, BEEMIZIE, [TORIDITEIZ2EA G, n
TUV—LEEFTHEEENZ V- M@ D H B0 ZHWD Z & & U7z, ERIZIE
n=3&U7%M, ZOHE, 9@ DEHDITEZNZNIZDOVNT 8@ DIL—
"NRHBZ LD, Bz, FTEAL L 1@ TRTCTELENTRESD, 1TH)
B2 20@0 DNV — bTIREHTE LS50 7r =225, (TEIADIES> NI VE
ERTLLUTERIEIND.
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5.3.2 AELSLWTEOD/ZHDIXK

531HITIRELETILITY XLZHWE AL 7L 1 Y, D EWEERE
MEIZFHIL CTIRDITE) 2 BRI E DTS, ERIZEFH 2R TAS L, MOHZ D
HORERPESTHSEDEDTHIEL 2D, WAL ITIIE L 7 L — LA THl
PLIBELTENZ BT B XS BREBER RSN, 7272, (FESBREHELTWS
E51Z, ZHEAT LA YOBRHP T LA Z XAV L iEhk b B s 25, AR
LAYV, BEZEMzIaY b=l U0 E O 2 FEC R - 7~
DTBHIEVERIZIETERV—FT, kbbb 5>2EMEFHL TLEE DR
HHEANDBREEL 7D, HreHe Of#Z2 R0 2> THBHL7Z 0 & \Wo 72178
BEIZHAOND, £/, 228 TRALEZEOWMIZE[19) 2B WTH, AT LIV %
aVT VY OMBEHTIZHVBERIZI, ALl 7L A VI KRN AN 217
LEHENDHEIENBRSNT NS,

T Z TR T, AES ULWEEHOWTIZ#EY 2T AN VA 2EET 57
DIz, EESOFEESEIZ, UMFD3 2D T avi2 Al LA VIicHEE 5
Z &zl

(AT varvl: o UEFHARI > LZ781%2175 )

ANEIZEIEED EFEEZRNTIE, 17V — LB THEIZ/NIAIZEZ S Z 2%
TER\W., £ZT, 107V —210/], RAUTEIZIO&TEA T a vzt
ZDESIT B THPRFEIHMNTERLLRBDT, TLAVIZE>TIEKE
mEfIE s, THITIMAT, REFHS 10 7LV —LxEX 2E TS5 2L
2. BULFA—=TI1220 7 L —L0FTHREL LS L TNX 920D/ — RDRBEIZ
2D BERTIZARWD, 107 —L45%%29 /=K, 207 L —L4%%81 / — NEER
TEOTHNEBERIAMIRELL RV, 72770, 5 7L —4%EP 13 7L —L4%
HECTEZNOGETZEDE LT, MleDLZDHELTIIT-oTWE. 25
FTHZEIizk, TIEMEETIER WD, X EHTKRERZR] AR S LWEHIEZ1T
52 &7,

(A7 a2 - BoM - EEOI» S D% ZRIZANS)

5.3.1 TEtlH U723 IR E &5 0 2 A9 5 57K (a) T, HAATWVWSEEPH L
D ZEA S & UTHBEDHEE O E TEWEED 5, T I THEZ Uikl 3
ZEDALUIXUIER S NS. ZHIEARIO STGHILEIZS X< HB I TlEdH 5,
DU EELTWL & THEEfTEI 2702 WEHE TS U A BRI 72O, B[EET
HIXEEAR—=Z 2D T VHRRTIZWBIEIBRLEF LWV T2 %2FAT
WL F7z, A (a) TIREBERICL D ERBLZRDREIE S H U 2FER, ot
a7 &% ZR LU THERHP S H VN WTEIZ2EBIRT 22 03B 5. @HE,
ANE TV A YR & W 72 Gl O o I3FEEE 2 HS & D IZEEE2 35 Z
EN W=D, TOLIBITEIIAEHRIZRZS. £IZT, 207V —L%ETE
BRUZBICE TRERER 7200850 2RO TR LT, M- Mo -
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Mfivi7» & DO BR/ME] ZF5HHEL, ThARBRELL LD L5V — FEESR
el

(A7 a v 3 Zebolhskt)
STGRRVAREDT I aryr—ATlE, B2z TZovikiiz Z
MOEZZETHMAETSE) Ze2EHRTS, UDHELIEENSEE,LH S, @
HIFEAEYHECEME N, EAEPHER L MNns L, Z0 2 D0Wkik
EU 7z 2 flEsh, BMEEKROIX, BEO I 7R bEZ LiZhsb. ATV
1Y, 1 Ky NN CTHBECHZZ#TES0DT, 1 Ky NEANTORGES AJE
ThHdH. ZD7=H, HEBOEOENLIREZHES X512 L THEEY 572 & D17
FHXLIEVIER NS, U2UAB T LA YIRKIFED EEHETRVWED Z ik
AERETH L5720, HEIBREOT—IV v 2 >THERITS. THIFHEMLAIC
BIIHOMHEERETHERONSBERBRITEHTHS. £ZT, 32DDA TV ayv
CUT, THDDUZDHED 25025 DE UTHEREZITD] WO HD%E
AL

EEHEHRDE S 9 5 BEITHE L TH 5 5 i BRE RO RIS 1, K
WZA T a v 1 BB THEMIEL Z e nhotz. A7V arv1z2A0nnigs
DGR 1.29 77 57 DIZR L, HWEEIF421 THoTz. AT a v 212D
WTIHREICAE R RIIBONT, A7V a v3 o0z LARENR
EMESNTLUE o720, EBRAET>EZIEFOBRT, 6 ETOERIZLTOL
TravERWEEDIZRoTWAS,

NE, AT arvITOEHNPALAHRIZAZAZHEABEE ULTIX, BHSMIZEIT AR
CTHRWVWEIRRETH BRI ZZ 2% ond. ZHid 7z 0 HENMEE W
S DHWRIG IR R E TS - 72 Z EDRA 1 E Lz,
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5.4 FH{MEEEK

GA TAT—=V%ZBREALT HBUTIE, ARIZT VTV X LHMEN T\ T i
PHEE LS &H, ZTOFMBEEKDY HEIZBEWEDZ2EHbALEHIHMiTE 5] &
ICEF T TV ARITIERS W, 31ETEMLZE S, EFLnwATF—Y
ik, ITD6DD0EEZNRDOND LEZ .

o (a) HELWKME S L WKEMRELTWS.
(b) &Rk& LT, #llE 32232 ) 7IEWRETH 5.
o (c) B UZXMH &t U7z XEARIEL TWaB.
(
(

o () BIkE LT, FECRVEREADS.
o () HAHIZ IE— RN D 5.

)
o (f) BEMIZIZEHTHS.

ZD55 (e) & (f)I22WTI, FHlEBEKTIZZAL, 5128 TR TN D
TATTICE>THEETHI LIZ LTz, H5.1(a) BHDIEEHT EL AT VT
HBDIZXL, K51(b) IFHAHNTIE D EHENIZIIFH—ER DD, HNOELT
HEAT—VIIFIFEERVWEHREND D, BBAA, HELEEREORITE
BAT=UNEBINTUEIZLEHD7ZA5M, TIZIESHEIEEFER LW
EIZU7=.

()~ () IZ2WVWTIE, BAT—Y 2 T&Z, AITVIYICLET AN T LA %
IV, FHEREEME f(2) 251H T 52 81 U7z. AT —VERIZTA N T L1 O
RSN DD DGR {5} PWERTES. ZOZNTHIL (a)~(d) DWTHde
WBEET 28I ETH - T, [ ZDHiEIE s; 1&, #PH [min;, max;] ITA->TBHNE
Thb] LWHHMEHH2EEINS., ZOMHBHFELS®HL TWBIEE, *
DFED 2 TIZEHA w; 2 0T 7D FHHEEBUE R SIRAE S 5.

o | —wi(si —max)*  (s; > max;)
f(x) = Z —w;(s; —ming)?  (s; < miny)

= 1o (otherwise)

HlZ L, EANR2DH LM EN 1005 20 DHIPITHAIRELDIZTTHo7-
o lE, FOES TOFAMMEIE -18 72 5.
PLRIZ, #EEDY A M2 T 5.

o 71 78 LifeNum: 7 A M T LA LDV TH D, Zk(b) ICEET 5.
INAKRETENETLHRICERTE, NTENELERICHELTE 5.

e b ¥ U HiyariCount : 7 A N 7L A KT, #E7ZISMAEEDY D HED
55N (EBED R DORE X L REEOHPHN) Z@-o7RE, DX
e v e URE] THY, (d)* (b) IZBET 5.
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o =7 I A NearmissCount : HiyariCount & [FIFRIZ, 24 D HED 2 5N %
W 7z mE. BHERT L NV D=T I A% BRI LZEETH > T, (d)* (b)
(AE S o

o MEATHIHE NoMoveRatio : 7 A N LA BT, (F1LE2BAZEHOE L. F
Z(A) IEET B, B TEVE WD Z EITERDRWVIREETH B L0
S3TLTHD. TNARETENTEMITGRETH D, NS T SR~
LI EDLARAT—VUTHS.

o I AGEAGFMATEIE MaxNoMoveCount : 7 A b 7L 1 KfZ, kL TEIEL
TWEERRT7 V=L FIT (c) % (d) IZRE T 5. NoMoveRatio 721 T,
[ERA) 70 Y0 DRGNS 1L U TW Ay, W30 %IEd > LBWTWe] EWwok
M7 6 D 2K G LIZ KW, ZD728, WERKENEEFNTVWENE
2% ZOfiEETHIS.

o XHERAMEN EnemyNum : ERIZIX 11 IRTDMEHETH B, EAT—TD
7L — L% 11 EILZBIZ, Z0ZNENOKEIIEWT, NHEH LK
KR DEP GG UTr) #RTEDTHS. (a) ¥ (c) ¥ (f) IZBHEL TV
5. BARBIZIE, “B#IIRRT RO K 5 i, i\ TAREPZREN, IR
MEPWT, REBMUWEHNIES” b \Wvwofz, AR—U =22 UNYD
HBEAT—VEAEDT-DDHERTH 5.

o [XHIEKHEEL BulletNum : SEFXICIZ Tt DREETH 5. EnemyNum &
FIEFARROERZ D, ThETNORMIZEWT THHE EiKW < DORH)
BH LU0 2RTHDTHS. EnemyNum 721 TIIHEZ 3> huo—JL
TERVWOTEHALLZEDTHS.

ZTNENOHPHE, EAIZODWTIIRDESLIZE LDz, Ts DIHIFEED
AT X > CEBIZEDZHDTH 5. KEBRAHE L #EUL, WD E)
CBEIREDNSIRE D, BAPED LS ER 2T, REBICEL <H# LW, fr
HIIARY IV ARIRETKR T T2E5ICEMLTOZ e THD. MBDKMED
DL DL B LHNDEZ2FT>TWBEDIE, BHIZMAHET25DTH 57
&, EEADHEEE MY < FIHE L X 23T EBIE < BT 2 B EIX R VO
TEBWNrEEZ2T-OTHD. 72, RELREEZEDDIIZHT-D, KT SR
T—YORME (RBIZEST 2O HBRRED X607 (3600 7L —24) &35
Zr L7
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5S4 T8 2 3 500
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ATENR 0.4 0.6 50000
BRAHEAGATEIE | 60 150 5
X [ e K
0000-0059f] 0 0 5
0060-0599f] 6 10 5
0600-0779f] 0 2 5
0780-1379]f] 9 15 5
1380-1559]f] 0 2 5
1560-2159[f] 8 12 5
2160-2339]f] 0 2 5
2340-2939]f] 12 18 5
2940-3119[f] 3 7 5
3120-3419]f] 10 14 5
3420-4799f] 16 24 5
X [ 5 K A
0000-0119]f] 00 00 3
0120-0779f] 05 15 3
0780-1559]f] 15 25 3
1560-2339]f] 10 20 3
2340-3119[f] 20 30 3
3120-3419][f] 15 25 3
3420-4799f] 30 50 3
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X, AF—VF =D 1EHEZEZWMOBNL L, ThE ABSLWILEEZBEAA
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U7 AT — Y DFHI D 72 1247 - 72 (i A g ER S EERIZ DO W TR R B

6.1 B - =

KETHRRBZEBHROEHMNIL, 318 TERUZUTO 32D LEE L VWAT—
VORI AR o - AT — VR ERTAIETH B, FDEDH, 5.2 TR EE
K7L a) XA LzZHAWTERELTSZ2I2LD, T4 2.

o M
o0 HUWKEE S U WK REIDNELE
voucETAE0D, 7)) TARER, IZFXRVWEEYE

o BRI
Iom o BOH U 72X &t U 72 X R ADNRAE
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o ZRRME
70 - T-EETHEBINZFE KO D 5 XL RICEE
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BERT7LI) ZLIZEWTEAE UTHEDS Z & e 2T —=V0F, ZTOH/N
WEEZSIMCIRELVEZBMOBNE T DI Uiz, 2z kb, SR FE %
FRNAT.

BRI TV TY) LTI, ORI ZFHET 20 ENH 5 (9. D7D, 5.3
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o it 10 7 L — LA - A—17H)
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o WM, HiHIVG & DBR/NEMEARKE D KD TEI 2R
o ERIFIIY D HEY A X2 2fZ LTy Ial—Yay

MR TIE, SAMITIRELEZLISIZTANMAI I LAVIZE B LA HEREN
SUTO#ABZEEL, FREHVWTAT VO E2EHTEZ & & L.
BARRNZIE, POREDTH WA HEHEOMAFEH D S OifEz 2/ LZH D
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o I KGHGIEATENE MaxNoMoveCount : 7 A b 7L A Bz, e U TEILL
TWEmAK7 V=L

o XMFABIN EnemyNum : A7 —Y2ED 7 L —LKZ % 11 2E L, h
THOXMENZEWT, THHE L IZHRRAEOEDBES U] 2K 111R0T
DiaTE

o XHHRAHE BulletNum : EnemyNum & IZIXFERIZ, ZTNZFNOXEIZE
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