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Design of the adaptive-sample-size X control chart(1/3)
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Table 1. Control limits and threshold limits for an adaptive sample size control chart,
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Design of the adaptive-sample-size Xcontrol chart(2/3)
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Design of the adaptive—sample—size X control chart(3/3)

'F»L’f' AT iom A B Mo (§=0)> ¥ TiofAdkcin,
P WHBcE N Ja e

E[aJlCL=Z; < UCL; §=0]=ny, j=1,2 n,<n,<n,

PILCL<Z; < —wnlLCL<Z; rz_'UfL] Pl—weZ <wnlCL<Z -::I'_n“:L]

" PLCL<Z,<UCL] ™ '_'F['Lc‘w:r: <UCL]

i Plw=Z,<UCLnLCL<Z, =UCL]
: P[LCL<Z,<UCL] =

ﬂ_.— w)— @ LCL) Pw)— b P — MUCL)~- 'ﬂwl

"Srewcn—o0s) T Mewcrn) - {}5]+ AMUCL)-05]

IB(UCLNnG —ny)+(n; —ny)
El[n, —14)

w=g °

N F = F ﬁ"‘ifi F1 %1 ﬁiﬁ?;w i
% 57 4B 9 5% % System Reliability Lab.




e

r e

ARL(8) of an adaptive control chart(3)
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ARL(8)of an adaptive control chart/3)
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ARL(d) of an adaptive control chart/3)

23 T ARL(S)=B(I-Qs)"'1
bi

b2

where 1= and B =

s.t bi+b2=1= bini+b2n2 =no

Notation : b &b, 4 %] 5 & 430 5L 0 B
i % {4 state] ¥ state2 ik 4% B R L

-— T\

SIS =7 |
WA 4 527 4B 9 % % System Reliability Lew.

AN S, EE 2 ) S\ " %5
\/aL W v 2 ‘% i—l- ﬁ ¥ J_ 5 j_ ﬁi_?? ? I_a—_"_ Table 2. Values of the threshokl lemit w and initial starting probabilities &, and B, Fvr various

combanations of ndaptive sample sizes

}’

71

| o

EREL
=0
=10

140
. |
25
i)
-4y
50
(HEL)
070
075
(HED

LR L
I-5 047
I-5 4f
I-5 x5l
I-5 52
1-% 55
1-5 L1
1-3 (FET
1-5 [ 3
i-3 C-HE
i-5 (s
i-5 FE
] 06T
0 (KEnd|
20 O ThH
20 {+TH
240 k2
2 L35 1
24 (kG
24 140
24 119
20 127
H 37
540 27
50 [-32
540 1-37
40 1 -4
4 1-43
540 1-30
=L 1-3%
54 1-6X
i) -7
St 1-87
51 -9
131 143
LRAI] I-&H
10 1-73
FLERT] 175
k0 178
10 1-R4
R0 142
10+ 240
IOH 210
FOH} 318
103 23

H63
HhT
7]
p7T?
{51
FR3

-HO
KX
R}
&4
%35
&7
L=
ko]
23
iFiad
{35

LU L]
a9l
043
LR
a3
-5
95
LL
57
LUl
L

a7
IHed
LRl
(i
k58
55
(F50
44
H3g
033
024

Lk Sb
47
e
43
LS|
[ ES
033
2%
21
Or20
017

020
1k
S
ik
k5
13
(AR N
M
T
0
03

10
L
L1
=
g} <
OHh
ks
LHH
OHES
03
02




. il L s . T b — B N s - - -"! “_if,. .". &
=~ Bt — "; T e e e~

" = - e
e = =

Properties of the adaptive-sample size X control chart
(1/3)

M, . W d=0 =025 =030 =075 5=10 F=210

————

Shewhart X chart

37043 18426 &0-70 22-48 9-TT 1-47

Adaptive sample size Xchart

| 4 0-43 370-41 17986 S2TR 0 1716 TH) i-47

1 5 067 3704 17593 46-46 13-65 549 &ED
I 8 106 370-47 16601 33ES 0 554 85 1-73

I 10 1-22 3704 16039 2B-60 7-15 361 1-83
1 12 1-33 37041 15527 2482 64% 1-61 102

1 15 1-46 370-4 14833 2092 604 202

1 20 1-61 370-420 13816 1725 @ 425 215

1 15 1-72 37042 12937 1550 664 4-76 226
2 4 0-67 170-42] 18088 5397 1760 T3 1-44

2 5 0-96 370042 17518 4585  14-41 S-68 :

2 8 1-38 37042 17191 3842 949 397

2 10 1-52 370-42] 16842 3372 §40 365

2 12 1-63 370-42] 16525 3013 TR 3-56

2 15 1-75 7042 16084 2617 661

2 20 I-89 370-42] 15418 2206 648 300

2

3 1-99 (k4

14815 1984 GIB> 423

Table 3.  Comparison of ARLs for the adaptive and fixed sam pling schemes (n, = 3 and control
limits of + 3).
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Properties of the adaptive-sample size X control chart
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2 12 -3 FT0-42 11E-59 15933 441
2 15 1-19 37042 10-877 1 31k 323 : I -4&
2 20 1.38 370-42| 9548 1029 - @ 1-51
2 25 1-50) ATO-42 ET-51 = R % 2-TR I-54 {
3 B -84 IAT0-42 12703 2375 - 2-92 L-2
3 19 1 -0y AT-42 119-39 19-82 5-22 2-58
3 12 P-22 3TO-42 115-2% 1701 4-52 2-44 1-25
3 IS [-38 A0 2 Tre-88 1410 399 2-38 1-:27
3 20 1-55 3742 10218 18-30D é 1-29
3 25 I-68 37042 D562 Q-2 2- 1-30 §
4 g 1-15 IT0-42 1 2400 2514 T 76 208 ®
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Table 4. Comparison of ARLs for the adaptive and fixed sampling schemes (n, = 5 and control
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Properties of the adaptive-sample size X control chart

(3/3)
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Fast-initial-response feature(1/2)
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Fast-initial-response featurer,»)
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& = 0-50 & = 0-T5
", P W ARL(3)  ARLgld) ARL{S)  ARLg0d)
Shewhart ¥ chart
3341 — 10T =
Adaptive sample size X chart
1 ® 0O-506 22-61 22-01 628 S5-68
1 1oy L 23 PE-30 17-31 500 G-11
| 12 091 15-34 1 2a7 S R e 317
1 IS 1406 1245 10-52 4-02 233
| 20 1-25 o-BR o7 397 165
1 25 1-38 H-7d 5049 4-23 1-33
2 8 67 2306 22-43% h-34 573
2 10p 0-88 18-37 17-83 34 4-16
2 12 14033 1593 r4-51 4-41 3-20
2 ] 1-19 1300 1102 393 236
z 20 38 10-29 T-46 374 1-066
2 25 1-5iy DO 5-30 3-R5 34
3 H 0-E4 2375 2308 s 5-82
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3 12 1-22 1701 1 5-A5 4-52 329
3 15 1-38 14- 10y 12-(H) 399 242
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3 25 1-68 oO-B7 G5 37T 1-36
4 -3 1-15 2514 24-41 670 G077
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4 12 1-52 19-42 Pr-72 491 355
4 15 1-68 16-7H 14-33 4-37 262
A4 20 -85 1397 1022 4-017 1-#1
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All the three schemes piz. Shewhart X chart, adaptive scheme and adaptive scheme with FIR
feature have an ARL of 37042 when =0 and rn,=73.
Comparison of ARL5 for the adaptive scheme with FIR feature (n, =35 and control
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Comparison with a double-sampling procedure(1/2)
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Comparison with a double-sampling procedure(2/2)
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Conclusions and future research(1/2)
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Conclusions and future research(2/2)
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