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Optimization Research on Dart Throwing Strategies for the
Elderly Based on Markov Decision Process

Abstract

Dart throwing can potentially enhance the quality of life for the elderly. However,
lack of effective throwing strategy guidance, excessively difficult competitions, and
insufficient training due to physical limitations can hinder their experience and
participation in this beneficial activity. To address the issues, this paper innovatively
formalizes the dart throwing process as a Markov Decision Process (MDP). By
leveraging this theoretical framework, we design a scientific'dart'throwing strategy
aimed at lowering the learning barrier. Furthermore, this research proposes.two
simplified dart competition rules tailored to the elderly, with the objective of
enhancing the inclusivity of the sport. Additionally;.we have developed an efficient
and adaptable training program designed to assist the.elderly-in.achieving optimal
training outcomes within limited timeframes.

Keywords : Markov decision process, healthy aging, dart'sports, nearest neighbor method
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T16 sD8 0.02 8 0.1629
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# SQliteStudio (3.4.4) - [QC: ERFFEY BUIHEBA (101darts)]
Database Structure View Tools Help

F 82 R E BB 8 o G AR % 7 U y
Databases B X Query Data  Triggers  DDL
Grid view Form view
v Z IDidarts (SOlite3) B B8 B a D 0 = |
v [ Tables (3) >
e i s2 DEuc DManh v3
> 1] expert
> B robots 6 8.8 0.41586146731814 20558 40
> B sample 64 92 0.41627895695074 20201 40
v £ Views (9) 66 86 0.41703375163169, 2.0255 40
> B 6.2 7.6 0.41721638270806 2061 40
> [ DL FBuid ZE IR AL 28 A AMAT206 ) i 68 9 0.41725578486104  2.0051 40

> [ 0242 8l s L 88 A BUR
> B U3A ANBREREA MR AR
> [ DA EFEAHLEE NBEHET20A15 4 #A B B2 HE 5
> B IGEWETA KIMEA B iz R85 S
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Michael V. Gerwen EBH Michael V. Gerwen [ E1j1)]

RAES | BiR% E_min SRR E_in RS | BOLAE Emin | WLAR E_min
501 T20 145142 SC16 71.0457 a3 SD17 27579 SC19 39,8197
500-204 T20 SC16 32 D16 17776 D16 37.8634
500~123 | T19-T20 - 5C16 - 31 SC19 27522 5C19 39.7845
122-82 T17-T20 L 5C16 y 30 D15 19661 D15 38.3577
82~60 T14~T20 SC16,8C11 29 sD17 27687 sC3 39.7002
59 SD19 30692 5C19 409379 28 D14 1742 D14 382068
58 sD18 3.045 8C13 40.9237 27 SD15 27775 SC19 39.6264

57 SD17, 30747 5C19 409379 2% D13 18292 D13 37.71
56 5D20 29762 T8 40.774 25 iE] 27668 T3 39.7535
55 SD19 30247 sc17 407332 24 D12 19073 D12 317735
54 T14 29863 i1 405589 23 SD7 2.762 T19 39.6309
5 D17 30109 ) 405500 2 D11 17791 D11 37,6871

52 SD20 28067 SC14 403622 21 S05 27679 13 39.34
51 5019 28563 SC15 205869 20 DiO 506 i SU5009
50 SD18 218348 5C1L 40.0891 ig SDD; 22_705;6 TDl; 233222

49 SD17 28547 5C15 404432

17 sD1 27522 5C13 40.1004
48 5D20 27801 5C14 401702 5 o o oE ]
47 SD19 28207 SC15 403254 s <03 27767 <7 10182
46 SD18 28062 T14 40.0954 T o7 2995 0 387079
45 SD1T 2.8275 5C16 40.2549 e o1 27701 509 304608
44 SD16 27749 T14 39.9323 2 06 16912 06 359405

43 SD15 2.8259 SC19 40.0193 11 D3 29032 T19 40207
42 SD10 28213 T6 39.9147 0 o5 23478 D5 394909
41 SD13 2.8368 DB 39.9786 9 SD1 29058 T20 40.4486
v D20 2.019 D20 38.4819 8 D4 1.8261 D4 349834
N sC19 28037 SC19 39.9811 7 SD3 3.0708 SC5 415591
D19 22728 D19 38.725 6 D3 24361 D3 38.7618
37 sD9 28208 SC16 39.9076 5 sDL 3.055 Tl 42,0595
PEED D18 19579 D18 37.8867 4 D2 19856 D2 34.1859
35 5C19 27263 5C7 39.8345 3 SD1 31537 T1 43.7396
34 D17 22717 D17 38,592 2 D1 20751 D1 344826
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