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Sequential Longest Section Color Winning Algorithm for Car
Paint Sequencing Problem
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Abstract This paper deals with the car paint sequencing problem (CPSP) that the entrance sequence is
to same colored group with maximum sequenced cars for the buffer arriving cars from the body shop.
This problem classified by NP-complete problem because of the exact solution has not obtained within
polynomial time. CPSP is aim to minimum pugging number that each pugging must be performs at color
changing time in order to entirely cleaning the remaining previous color. To be obtain the minimum
number of moving distance with window concept and minimum number of pugging, this paper sorts
same color and arriving sequence. Then we basically decide the maximum length section color time to
winner team using stage race method. For the case of the loser team with no more racing or yield to
loser team and more longer stage in upcoming racing, the winner team give way to loser team. As a
result, all cars(runners) are winner in any stage without fail. For n cars, the proposed algorithm has a
advantage of simple and fast with O(nlogn)polynomial time complexity, this algorithm can be get the
minimum number of moving distance and purging for all of experimental data.
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Table 1. Example of CPSP(P, problem)

Body
Assembly] #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10
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Pattern

Possible|1,2,3,(1,2,3,{1.2.3,
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7 8 9 |10 0
possible 3-position moving(w=3)

6,7.8,(7.8.9,
9,10| 10
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Assembly Order #1 #2 #3 #4 #5 #6 #7 #8 #9
Color Pattern Blue(1) Blue(2) Red(3) Yellow(4) Black(5) Green(6) Red(7) Blue(8) Blue(9)
Possible Location| 1,23,4 1.23.4.5 123456 | 1234567 | 2345678 | 3456789 | 456789 5.6,7.8.9 6,789

possible 3-position moving(w=3)

Blue(1)-Blue(2)-Red(3)-Yellow(4)-Black(5)-Green(6)-Red(7)-Blue(8)-Blue(9)

|
Blue(1)-Blue(2)-Red(3)-Red(7)-Yellow(4)-Black(5)-Green(6)-Blue(8)-Blue(9)
5-purging, d:0-0-0-3-1-1-1-0-0=6

(a) Pr_; problem

Assembly Order #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12

Color Pattern | Yellow Red Red Red Red Yellow Green Blue Blue Red Green Green
Possible Location 1.2,3.4 |1.2.3.4.5(1.23456(1.2345067(2345067.8(345067.89|4.567.8910(567.891011(67.8910.11,12| 7.89,10,11,12{89,1011,129,10,11,12

possible 3-position moving (3 point blocks, w=3)

Y(1)-R(2)-R(3)-R(4)-R(5)-Y(6)-G(7)-B(8)-B(9)-R(10)-G(11)-G(12)
!

R(2)-R(3)-Y(1)-Y(6)-R(4)-R(5)-R(10)-B(8)-B(9)-G(7)-G(11)-G(12)
4-purging, d:1-1-2-2-1-1-3-0-0-3-0-0-14

(b) P3 problem

Assembly Order| #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 | #11 #12 | #13 | #14 | #15 | #16 | #17 | #18
Color Pattern | Black | White | Black | Black | White | Black | Black | White | Black | Black | White | Black | Black | White | Black | Black | White | Black

Lozsz;'ile (1L.7) | (18] | (1,9) | (1,10] | (1,11) | (1,12) i1, 13) (2.14] | [3.15) | [4,16) | [5,17) | [6,18] | [7,18] | [8,18] | [9,18] |[10,181|[11,18]|[12.18]
possible 6-position moving (6 point blocks, w=6)
B(1)-W(2)-B(3)-B(4)-W(5)-B(6)-B(7)-W(8)-B(9)-B(10)-W(11)-B(12)-B(13)-W(14)-B(15)-B(16)-W(17)-B(18)
|
B(1)-B(4)-B(6)-B(7)-B(10)-B(12)-B(3)-W(2)-W(5)-W(8)-W(11)-W(14)-W(17)-B(9)-B(15)-B(13)-B(16)-B(18)
2-purging, d:0-2-3-3-5-6-4-6-4-2-0-2-4-5-0-3-1-0=50
(¢) P, problem
ésrzee?bly #1| #2| #3| 24| #5| #6| #7| #8| #o|#10 #11| #12) #13| #14] #15| #16) #17] #18| #19] #20| #21| #22| #23| #24) #25| #26| #27| #28) #29| #30
Color | gl gl 8| | B|R| R|R|R|R|R|R|R|B|R|B|R|B|B|B|B|B|B|B|B|R|B|R|EB|R

Pattern

possible 2-position moving (w=2)

B(1)-R(2)-B3)-R(4)-B(5)-R(6)-R(7)-R(8)-R(9)-R(10)-R(11)-R(12)-R(13)-B(14)-R(15)-B(16)-R(1 7)-B(18)-B(19)-B(20)
-B(21)-B(22)-B(23)-B(24)-B(25)-R(26)-B(27)-R(28)-B(29)-R(30)

BNy
B(1)-B(3)-B(5)-R(2)-R(4)-R(6)-R(7)-R(8)-R(9)-R(10)-R(11)-R(12)-R(13)-R(15)-R(17)-B(14)-B(16)-B(18)-B(19)-B(20)
-B(21)-B(22)-B(23)-B(24)-B(25)-B(27)-B(29)-R(26)-R (28)-R(30)
3-purging. d: 0-1-2-2-1-0-0-0-0—0~0-0—0—1-2-2-1-0—0-0-0-0-0—0-0-1-2-2-1-0= 18

@ 5

% problem

Assembly Order | #1 #2 #3 #4 #5 #6 #7 #3 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18

Color Pattern G R G R G R R B R B R B B G B G B G

Assembly Order | #19 | #20 | #21 | #22 | #23 | #24 | #25 | #26 | #27 | #28 #29 #30 #31 #32 #33 #34 #35 #36

Color Pattern G R G R G R R B R B R B B G B G B G
possible 2-position moving (w=2)

G(1)-R(2)-G(3)-R(4)-G(5)-R(6)-R(7)-B(8)-R(9)-B(10)-R(11)-B(12)-R(13)-G(14)-B(15)-G(16)-B(1 7)-G(18)-G(19)-R(20)
-G(21)-R(22)-G(23)-R(24)-R(25)-B(26)-R (27)-B(28)-R (29)-B(30)-B(31)-G(32)-B(33)-G(34)-B(35)-G(36)
L

G(1)-G(3)-G(5)-R(2)-RM)-R(6)-R(T)R(O)-R(11)}-B(8)-B(10)-B(12)-B(13)-B(15)-B(17)-G(14)-G(16)-G(18)-G(19)-G(21)
-G(23)-R(20)-R(22)-R(24)-R(25)-R(27)-R(29)-B(26)-B(28)-B(30)-B(31)-B(33)-B(35)-G(32)-G(34)-G(36)
6-purging, d:0-1-2-2-1-0-0-1-2-2-1-0-0-1-2-2-1-0-0-1-2-2-1-0-0-1-2-2-1-0-0-1-2-2-1-0=36

(e) Pb problem

-182 -
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Assembly Order #2| #3| #4| #5| #6| #7| #8| #9 #11| #12| #13

#14]

#15| #10| #17| #18| #19 #20| #21 #23| #24] #27| #28| #29

Color Pattern Pl R|W

P

R| G| P

Assembly Order #32| #33| #34| #35| #36| #37| #38| #39 #41| #42| #43)

#44]

#45| #40| #47 #48| #49| #50 #51 #53| #54| #57| #58| #59|

Color Pattern W| P| R

G

P R|IG

possible 4-position moving (w=4)

(0 P, problem

Assembly Order #2| #3| #4| #5| #6| #7| #8| #9| #10| #11| #12| #13

#14|

#17| #18| #19| #20| #21| #22| #23| #24| #25| #26| #27| #28| #29| #30

Color Pattern w W[l P|R|W

P

P

Assembly Order! #32| #33| #34] #35| #30| #37| #38 #39| #40| #41| #42| #43|

#44

#47| #48| #49| #50| #51| #52| #53| #54| #55| #50| #57| #58| #59| #60

Color Pattern R|W| P|R

G

G|Y

possible 4-position moving (w=4)

T(1)-B2)-T(3)-W(4)-B(5)-T(6)-W(7)-P(8)-T(9)-W(10)-P(11)-R (12)-W(13)-P(14)-R(15)-G(16)-P(17)-R(18)-G(19)-Y(20)
“R(21)-G(22)-Y(23)-B(24)-G(25)-Y (26)-B(27)-T(28)-Y (29)-B(30)-T(3 1)-W(32)-B(33)-T(34)-W(35)-P(36)-T(37)
-W(38)-P(39)-R(40)-W(41)-P(42)-R(43)-G(44)-P(45)-R(46)-G(47)-Y(48)-R(49)-G(50)-Y(51)-B(52)-G(53)-Y(54)

-B(55)-T(56)-Y(57)-B(38)-T(59)-B(60)

=

B(2)-B(5)-T(1)-T(3)-T(6)-T(9)-W(4)-W(7)-W(10)-W(13)-P(8)-P(11)-P(14)-P(17)-R(12)-R(15)-R(18)-R(21)-G(16)-G(19)
-G(22)-G(25)-Y(20)-Y(23)-Y(26)-Y(29)-B(24)-B(27)-B(30)-B(33)-T(28)-T(3 1)-T(34)-T(37)-W(32)-W(35)-W(38)
“W(41)-P(36)-P(39)-P(42)-P(45)-R(40)-R(43)-R(46)-R(49)-G(44)-G(4 7)-G (5 0)-G(53)-Y(48)-Y (5 1)-Y(54)-Y(57)

-B(52)-B(55)-B(58)-B(60)-T(56)-T(59)

15-purging, 4:1-3-2-1-1-3-3-1-1-3-3-1-1-3-3-1-1-3-3-1-1-3-3-1-1-3-3-1-1-3-3-1-1-3-3-1-1-3-3-1-1-3-3-1
-1-3-3-1-1-3-3-1-1-3-3-1-1-2-3-1=118

(g) £ problem

a3 3. 4™ Ho|H
Fig. 3. Experimental data
|3t dak=

Aote MLCWAS % 19 P, Ao A

a9 29 Zrh (@)= RGBYY 44 &= 7 A5t
=2 WHs, g AERY maxlii-wl< P <

P

minli+w,n2 @8 $ & & 2759 7371t

1,2,--,n9] 107704 Jse, SH-L ‘1 F7to]
t}. (b)& R(OD- R(05), G(e), B(02), Y(04)= RN ¥
o] FA} 2& 7P Zdof 77t 1-2014 528, GB,Y
o] w2 o] A WA FAEL 0]F9] 377t o]Fom
29 = Qo] FFHo= 37t 1-291= ROD-RO5)E
AR AFEt (0F RODIT RO05) AHexts A9
ot 8ti9] AeAtE tAoE 37LtoA thA] Edehe
2718 APohe IS HolFn ok o7|AE 73t
3-4°] di3ll G(03)-G(07)2F B(02)- B(06)2] & Ho| &
2J5iH, ol5A7t BYste] olE F G BE U= 5
go= AHect (de 7%t 57914 B(02)-B(06)-B(10)°]
<8 "ol Fglou Y(04)7F 747t olFolle 2 & ¢l
o] B(02)-B(06)7} 67X7HA 2 2] 77+ ggstqict.
(e)= 7%t 7-891 Hi3f Y(04)-Y(08)°] EAl5te] 52 &
oz AAHAt. (Holre #2+ 9o dis) R(09)=
B(10)7} &A41eH, & & 2% 2 10714 2 5= 92
U R(09)7F Y&l §ixIol B} 77k9] Stz AAsH
on, (gollde mHAEte 2 ¢ B(10)S sEA= 23

stqich (holA: MLCWAS $35t= A 3<S #9t
J90= Hoja Qlr}. moA AjkE MLCWAR 43§
3t A7= RR BB} GG | YY }|R|BE & o|5A 12
oW, o]= Akrotirianakis et al.¥7} Fat & 20]4 9]
3 2,899 FYUg AFAS & & Utk
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2 oA Sokol®lollA Q18E 19 39 77 AY
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Q
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(]

5% JES ©f MEE I5S 9HND & UeS

=
=2
% Sl

1.

Blue(01)Blue(02) | R(03)R(07) | Y(4) | Black(05) | G(06)
| Blue(08)Blue(09)= 5-purging, Moving distance=6
(a) P, problem

R(2)R(3)R(4) 1 Y(1)Y(6) § R(5)R(10) | B(8)B(9) |
G(7)G(11)G(12) = 4-purging, Moving distance=14
(b) P, problem

B(l)B(3)B(4)B(6)B(7)B(9)B(10) L W(Q2)W(5)W
BW(11)WQ4HW(17)  B(12)B(13)B(15)B(16)B(18)
=2-purging, Moving distance=37

() P, problem

B(1)B(3)B(5) | R(2)R(4)R(6)R(7)R(8)R(9)R(10)
R(IDR(12)R(13) R(15)R(17) } B(14)B(16)B(18(B(19)B(20)
B(21)B(22)B(23)B(24)B(25) B(27)B(29) } R(26)R(28)R(30)
=3-purging, Moving distance=18

(d) P, problem

G(1)G(3)G(5) } R(2)R(4)R(6)R(7)R(9)R(11) }
B(8)B(10)B(12) B(13)B(15)B(17) | G(14)G(16)G(18)G(19)
G(1)G(23) | RROR22)R(24) R25RQ27)R(29) | B26)B(28)
B(30)BB1B(33)B(35) | G(32)G(34) G(36)=6-purging, Moving
distance=36

(e) P, problem

B(02)B(05)} Y(01){ T(03)T(06)T(09) |
W(O4)W(O7)W(10)W(13) } P(08)P(11)P(14)P(17) |
R(12)R(15)R(18)R(21) } G(16)G(19)G(22)G(25) |
Y(20)Y(23)Y(26)Y(29) | B(24)B(27)B(30)B(33) |
T(Q28)TTB4)T(37) | W(32)W(35)W(38)W(41) |
P(36)P(39)P(42)P(45) | R(40)R(43)R(46)R(49) |
G(44)G(47)G(50)G(53) } Y(48)Y(51)Y(54)Y(57) |
B(52)B(55)B(58) } T(56)T(59) | W(60)=17 Purging,
Moving distance=114
(f) P, problem

B(02)B(05) | T(01)T(03)T(06)T(o9) |
W(OHWO7)W(10)W(13) | P(08)P(11)P(14HP(17) |
R(12)R(15)R(18)R(21) } G(16)G(19)G(22)G(25) |
Y(20)Y(23)Y(26)Y(29) } B(24)B(27)B(30)B(33) |
TQ8)TB1)TB4T(B7) I W(32)W(35)W(38)W(41) |
P(36)P(39)P(42)P(45) | R(40)R(43)R(46)R(49) |
G(44)G(47)G(50)G(53) 1 Y(48)Y(51)Y(54)Y(57) |
B(52)B(55)B(58)B(60) } T(56)T(59)=15 Purging, Moving
distance=118
(g) P, problem

a3 4. 4 Hlo|gof &t MLCWA
Fig. 4. MLCWA for experimental data

At MLCWAS] 5-& v 43 Ayke= & 39
AA =] ek At MLCWAE LP, CLPS [WAE
o4t 8719] A9 dlojy Lo g 24 ol AR

34 WY ZE A4S ¢ Ue HHY] daEEde ¢

T = te T
2~

H 3. gu2E 45
Table 3. Performance of algorithms

=} A OEL-T'—Q%‘"
=4 85 T IpBAICLPB] | WA MLCWA
P 0|54 12 - 12
! 14 35 5 - 5
oA 6 - 6
i 4 3= 5 - 5
P ol5Ae - 14 14
3 14 35 - 4 4
P 0|54 - 50 37
4 54 3% - 2 2
P ol5AE - 18 18
AEFES - 3 3
P ol5Ag - 36 36
6 14 35 - 6 6
0|54 - - 114
7 o4 3= - - 17
P ol5AE - 118 118
8 04 35 - 15 15

ARk FFFL nei] AREAR] i = At
B =2t SAEE QS skt Ohlogn) 9
SYEATE 7]-x]tp] $AFA 0l HhHo g 17kS MEeE
AESATIEE On) 9] 438 JFJ} a7t gy
ARk %‘JZI“JES Olnlogn) 9] 3 EFES Zh= o
FARE LSRN E 75kl Ha olgAEet Ha
Hg Jeo] M| BXE 24T 5 e A A

AL X 4 Uk

il
it

E A A et

ROl ] ZHFHNA U AT ¥

5k AFAEE o TS G olF 7

B8 74 AEstel Hao oFA Hao W7

S Uk 4 39 43 £4E 2siach

ole} o] Hk oA et M 59| T 7HH| B
g5
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V= WA SeletEs 6}9&1:}

nel A5 A} e} AGHE LLLEE Olnlogn) Y
SRS w2, 919} o) et 59 ° 33 %ﬁ%
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