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Research on the equal card force competition system of
competitive two against one game

LI Shugin'?, CHEN Zipeng'?’, ZHENG Lanzhou™’, MENG Kun'’

(1. School of Computer Science, Beijing Information Science & Technology University, Beijing 100101, China; 2. Sensing & Com-
putational Intelligence Joint Lab, Beijing Information Science & Technology University, Beijing 100101, China; 3. WEIZHIYU
(Beijing) Technology co., LTd., Beijing 100101, China)

Abstract: The General Administration of Sport of China launched a new project that uses a double competition system,
namely, the National Competitive Doudizhu (Two-on-One) Poker Tournament; however, this system does not eliminate
online cheating. As a remedy, the idea of using the equal card force competition system to replace the double competi-
tion system has been proposed. This paper focuses mainly on how to judge and select the initial hand with equal card
force, suggesting the evaluation index of grade difficulty as a method of measuring the difficulty of the initial hand. This
system offers a way to select cards of equal card force. Cards of similar grade difficulty in the initial hand are con-
sidered to have equal card force. To ensure the reliability of the resultant evaluation of a deck of cards, this paper pro-
poses an innovative “Doudizhu Al program” with different levels as an alternative. The validity of this method is veri-
fied by experiments. It is feasible to apply this method in competitions.

Keywords: computer game; competitive two against one game; the equal card force; grade difficulty; poker champion-
ship; cards in hand; neural network; artificial intelligence
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R &1 &2 &3

Centerl 0.950 0.950 0.809
Center2 0.971 0.971 0.824
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Center4 0.736 0.677 0.618
Center5 1.000 1.000 1.000
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551 IR IR TR0 R Ry 3 9K, HLi
F T 6789TT 8i#4 56789TJ Ja & ¥ 4Kk R F
FRPFHL, #4 BRBKEA S, HE0E & —F
/N BALRE B 3 /NN, DU b T B % R SO i R
KL 1 Rl 86 T A5 A Center HYXEE .

B2 B AT s B A RN 3 9k, B
2 FAR Rkt £, SHGE 3B /N E, GBS
MR FE S I A, A 2 Bl 4G T AT &
Center HXESE .

55 3 RIwI UG TR b B R RO, iR
£ AR AAA B0 QQ, MM = 1Y KKK X A%
B K, M BE A R SR K I A, DR R
3 AIWIER AT A Center [IMERE

5 4 RIRI LR TR R REEA B KR X7, B
FREFATH T, R A EH A EE )1, H i
F/MR L, (HEH E A KKKAAA2D KR A
YL, BN MR A, (5 0 B 2 5 T 3 W

55 EIAIGRF . b A 34 3 Tk A
1ANKESR, 2 ANXF 1, 3 0 e S ), T
Jiad R R, BREER 5 R UG T A R £F A Center
A MEFE

S uG gk FAR B, AR IS AS TR 90 1 F-h GDL{E Y
FHAE AR B, et e WP 2 it 5L A ) 45 R ) 1 vk
ATATHY .

SLUG 3 BOUE [ AE R ) B T E R R Rl AT

ALk T 5 5 DDZAL Sk %, 25X
FE | BEAL A REPE RN [R) 45 R ) B ) L BE 7 BB O
20, — 7 L BRI R B B Bl 5. 10, 20, HEHR
[A] &% B i) 90 4R F LB, % B Center MERE N
GDI1=(0.96,0.91,0.79), & MY HU{E 53 51 1% & 4 0.15.

0.20,0.25, B T4 DDZAL RIGHEA 1~5 1)
MER AN 3 Fis .
*®3 ERXREF S/ DDZAI KEBR 5 BHE=XR

Table 3 Probability of each DDZAI winning the first five
places in a duplicate tournament

gk ) HAFEh
DDZAI 581 %52 %53 %4 455 DDZAI
K

ZIK

0 0.70 020 0 0 005 1

1 0.05 075 0.15 0 0.05 2

5 2 0 005 070 020 0.05 3
3 010 0 0.0 070 0.10 4

4 0.05 0.05 0.05 0.10 0.75 5

0 0.71 020 0.04 0 0.05 1

1 0.05 075 0.15 0 0.05 2

10 2 0 0.04 071 020 0.05 3
3 010 0 0.10 0.70 0.10 4

4 0.05 010 0 0.10 0.75 5

0 070 025 0 0 0.05 1

1 0.05 075 015 0 0.05 2

20 2 0 005 070 020 0.05 3
3 010 0 0.0 070 0.10 4

4 0.05 0.05 0.05 0.10 0.75 5

BEHL & 1952554 DDZAT 5 HE4 1~5 [
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Table 4 Probability of each DDZAI winning the first five
places in a random licensing tournament

. BB it
i DDZAI #51 %2 3 %4 %5 FFHDDZAI
EAIS
0 048 011 016 0.15 0.15 1
1 0.11 027 0.16 0.05 0.45 5
5 2 015 026 022 026 0.16 —
3 0.05 031 041 0.13 0.16 3
4 026 0.10 0.11 0.46 0.13 4

0 032 021 026 0.15 0.11 —

1 0.27 021 0.31 021 0.06 —

10 2 026 0.16 0.16 0.11 0.35 —

3 0.10 0.21 0.11 0.31 0.31 —

4 0.11 0.27 021 0.26 0.21 —

ZEMEE, S SR AT U b R B T A <471 »
gkS
I EE ]
DDZAI #B1 %52 #H3 44 455 FEDDZAI
441K
0 049 026 025 0 0.05 —
1 0.05 035 0.15 0.40 0.10 —
020 5 2 0.15 020 0.40 0.20 0.10 —
3025 005 0 030 045 —
4 010 020 025 0.15 0.35 —
0 040 035 020 0 0.05 —
1 005 035 0.10 0.40 0.10 —
025 5 2 0.0 025 035 0.20 0.10 —
3025 005 0 030 0.40 —
4 010 020 020 0.10 0.40 —

0 0.16 023 0.31 0.11 0.30 —
1 053 024 0.12 022 0 —
20 2 031 021 023 023 0.13 —
3 0 022 023 043 023 —

4 0.11 021 0.22 0.12 045 —

K5 BAEMAERE DDZAIREGH 5 ZHIHE
Table 5 Probability of each DDZAI winning the first five
places in the equal card force

eft M3 IR
- . DDZAI %1 %2 %3 %4 455 FEDDZAI
B R

U/

0 050 040 0.05 0.05 0 1

1 020050 030 0 0 2

5 2 010 0 0.58 0.26 0.06 3

3 0.1 0.05 0.06 0.58 0.20 4

4 0.05 0.05 0.05 0.10 0.75 5

0 055 020 020 0 0.10 1

1 0.5 044 020 0.15 0.10 2

0.15 10 2 010 0.15 0.49 0.20 0.10 3

3 0.5 0.15 0.05 0.54 0.15 4

4 010 0.10 0.10 0.25 0.50 5

0 057 033 0.10 0.10 0 1

1 030 040 020 020 0 2

200 2 0.1 0.10 0.51 0.18 0.20 3

3001 020 0.10 0.59 0.10 4

4 010 0.10 020 0.20 0.50 5
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A2, VAT [RISERE ) A2 B B AT 5 5 2) A
FATLIFE M, Y e HKET, DDZARIR RS 441K
1) M 238 43 A7 R 2 4, TEAR Y AT 44 YK 1R B2 K,
e<0.15 & A8 W BUE, BT DL e MYk £ 30 L
) XL 3. 4.5, WLIE Y ¢ e i, B L E
BRI, DDZAT 3R A5 B4 44 Uk B A =50 A 1
BARAL, PRGN B 5 AR 2 R AIG TR) 45 i ) 2%
TEAR AT 2 IR I MEFE .
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