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Narumon Chomboonmee 2010: Raw Material Characteristic Prediction for Packing Media Preparation
in Canned Pineapple Production Line. Master of Science (Agro-Industrial Technology Management),
Major Field: Agro-Industrial Technology Management, Department of Agro-Industrial Technology.

Thesis Advisor: Assistant Professor Parthana Parthanadee, Ph.D. 134 pages.

Packing medium (PM) preparation is an important process in canned pineapple production lines, as the
cut-out strengths of the canned pineapple products depend on the strength of the PM filled in the cans, the total
soluble solids (TSS) of the raw material (RM) juice, and the ratio of RM to PM. The TSS, measured as degree
Brix, is an estimate of sugar content in the fruit juice, which greatly depends on the ripeness and succulence of the
fruits. The PM, which matches with the degree Brix of the RM, needs to be prepared in advance in order to reduce
the delay in the production process. The accurate RM degree Brix prediction would support this advance PM
preparation greatly. This research presented the developments of RM degree Brix prediction models and a simple
decision support system (DSS) for PM degree Brix preparation for canned pineapple production lines of the Malee
Sampran PCL plant. The models considered consisted of multiple regression models, artificial neural network
(ANN) models and decision trees models, including the classification and regression tree (CART) and Chi-square
Automatic Iteration Detector (CHAID). The results showed that the ANN model with Month (indicating the season
of cultivation), Color grade of the pineapples (indicating the pineapple ripeness), Amphoe and Supplier of raw
materials (indicating the pineapple source) input as independent variables was found to be the best prediction
model. However, there were no significant differences among the prediction errors obtained from all considered
models. The DSS was therefore developed to present all the predicted RM degree Brix values from all models. To
enhance the program ability in predicting the values from any other data inputs, the prediction reliability was
classified into five levels. The very high and high reliability levels were resulted from the inputs of the
independent variables that matched with the data sets used to construct the prediction models, hence yielding high
prediction accuracy. The medium reliability level was resulted from the data inputs in which the Amphoe and
Supplier variables were alternated from those presented in the actual data. The low and very low reliability levels
were presented when raw materials were supplied from new sources, hence giving high prediction error values.
This developed DSS program also showed the best prediction value and other important statistics, along with the

required PM degree Brix calculation, to support the users’ decisions.

Student’s signature Thesis Advisor’s signature
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Raw Material Characteristic Prediction for Packing Media Preparation in

Canned Pineapple Production Line
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Y
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a d a a
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4
[

I A AR a J Y = v o o A
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@ @ £ Y 9 = [ £ A YR~ ) 1 @ ~ =
Alsaamig IﬂEJGlclfﬂ'lsU?NGllf]3J‘ua’ﬂfWI'JﬁuqcﬁﬁﬂﬁaWﬂﬂjlﬂuﬂTﬂﬁlu']ﬂﬂﬁl audsnaulafinm
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o lynadansmanuaaiandouguueuuiiass Avelimsuanuaanuulnduiaigiu
1 { g J : @ a 1
uaunaetluguatazianulsilsiunan (gi ~ N(O,O'Z)) HazmnUA Ll soasznnI 1
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a 9 =) v o Jo . . . &
Fdmlsvaszdoq lulianduiusiu (Multicollinearity) (N@a&1, 2549)

a 4 § o a U a 4 1
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AN 9 21591 NMsDAneeL Y Ina Iuiiea (Polynomial Regression) (1a81, 2549; N3IA3,

2548)
1.1 uuudeesmsonnessFuduoenadie (Simple Linear Regression Model)
Aa 9 1 I Ao @ =\ v o Jd
sluvumsasuruduuuVDeilugluuns uadunlsamiiauauiuS

a Y ¥ W a ~ o = ¥ o a Y 4
Fuauasanuaulsoaseinesalsne) mmmuﬁmmmamwuﬂugﬂﬁumnmmu%

A9dUNI5N (6)

Y; =By +B.X; +& ;i=12,..n )
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X dumvesdunlsoasen i

=

I { ] o 0911
B, Hugaiidumsnaneodaunu Y n3egadaunua
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[~ 1 % @ A
B, HumanuFuveuduasa(Slope) LAAIBATINITHINHTOAAVDY
o A o A A = ' A A
aualsan Y iwemvesanalsaasy X iMuvtianuie 1iesen
4
mMaulszansnmsnnnee (Regression Coefficient)
I A ' 1w ~ .
Hunnuaaanaeugy (Random Error) Y03mdunad i Tuuuy

1004
1.2 LL‘iJ‘iJﬁ”IﬁﬂQﬂ”l'iﬂﬂﬂ’f)fJ@ﬂW‘V! (Multiple Regression Model)

a 9 a 4 d‘ =V d‘ d' Y
gﬂ!L‘U‘Uﬂﬁﬂ@mﬁlEJL‘]NLE‘T‘L!Iﬂﬂﬂﬁﬁmﬁg‘ﬂﬂﬁﬂﬂﬂ@ﬂ Walldusninevesvaie

%

dautls smualddusuiadudulsa drududsounionswanedudsamniuga

ulsdasedmau k@ uaasegluguuudiasamsoaneaFuduFany deaumsi (7)
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Yi=L, + B X+ X, + .+ B X +&  ;i=12,.n (7)
{ < o
JETT Y. WHudwalsam
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1.3 uuudaesmsnnnoeuy Tna Iuiiea (Polynomial Regression Model)
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J v g A 1 9 A = g’ Y .
AND (Output Layer) Mﬂ?ﬁlﬂf@ﬂiﬂ\iﬂulﬂumﬁﬂﬂﬂﬂ LWIﬁglﬁl‘lﬂ'ﬁlsﬁflﬂiﬂxﬁlgﬂu'}'ﬂUﬂ (Weight)
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1311: Page et al (1993)
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A ' P
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v
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301: Fausett (1994)
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] 9
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Input units Hidden units Cutput units
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NN: Fausett (1994)
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Y v A 1 d‘ ~ 9 1Y 1Y 4 Y] 1 g} v 4’
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NN: Fausett (1994)

2.4 1n3evelszamiounuuditietoyadound (Back-Propagation Neural

Network)
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fonlFnniganazudlszinamuuuanalumangys (Theoretic Universal

Approximator) (Funahashi, 1989; Hornik ef al., 1989) #n3nlddmiumsdiaodoya (Data
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IagnNIsg ﬁ]ﬂ’ﬁig )y (Pattern Recognition) (Hassoun, 1995)
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Aw, (n+1)=716,,0,; + aAw; (n) (9)
Tﬂﬂﬁ n Ao 993113 Gﬂui} (The Learning Rate Parameter)
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MSIWUINN N3 (71D)

iﬁ’mmﬁaﬁmﬁ'ﬂqau ﬁnmﬁﬂgn J3wsamIngau
29 lonasy farmsamiagauii 20
$30 nuoailse farmswiagaui 18
S31 iy fansamingauii s
$32 Wiy faansawiagauid 8
$33 Wiy farusawiagaui 11
s34 Wity fsrusamingavd 12
$35 Wiy fsrusamingaud 22
$36 awiooven fsrusamiagauii 24
$37 awiooson farusawSagaud o
$38 awdovuon fsrwsamiagavd 13
$39 thu'ls A5 ingavd 1
S40 hu'ls A3 ingaud 24
S41 wide fansmingauii 6
42 uee farusamiagauii 24
S43 ety fsrwsamingavd 6
44 Tt fsrusamingaud 24
45 ERLETN farnsawiagaud o
S46 ERLETN faansmiagauii 19
847 Wesu farmsmiagauii 24
S48 * VLY fsrwsaniagavd 17
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d‘ v ' A Ao
MINNHWHINT N4 muﬂmumaumu

[ a

I

Q

Tunuudrasunsevislszaniew

sWmAeuRiuTagiu ml m2 m3 m4
Jan 0 1 1 0
Feb 0 1 0 0
Mar 0 0 1 0
Apr 0 1 1 1
May 0 1 0 1
Jun 1 0 1 1
Jul 1 0 0 1
Aug 1 1 1 0
Oct 1 1 0 0
Nov 1 0 1 0
Dec 1 0 0 0
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ATNNUINN NS G]’JLL“lJ51@1!Eﬂlﬂﬁ]‘ﬂ‘ﬂQﬂ']ﬁQﬂﬂiﬂl!‘ﬂ‘]ﬁﬂﬁﬂ\i!ﬂiﬁ]ﬂl'lﬂﬂizﬁ'ﬁ/lmleI

INAOUND al a2 a3 a4 a5
Al 0 0 0 0 1
A2 0 0 0 1 1
A3 0 0 1 0 1
A4 0 1 0 0 1
A5 0 1 0 1 1
A6 0 1 1 0 1
A7 0 1 1 1 1
A8 1 0 0 0 0
A9 1 0 0 1 0
A10 1 0 1 0 0
All 1 0 1 1 0
Al2 1 1 0 0 0
Al3 1 1 0 1 0
Al4 1 1 1 0 0
Al5 1 1 1 1 0
Al6 0 0 0 1 0
Al7 0 0 1 1 1
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ATTNNUINN N6 G]’JLLIJTV!Hlﬂi’J‘]Ji’JlI’NIQ@UIULL‘U‘U%1aﬂﬂlﬂiﬁlﬂ]18ﬂ§$ﬁ1‘ﬂmEJlI

a

sHagsIuTININgAY ql q2 Q3 q4 q5
Ql 0 0 1 1 0
Q2 0 0 1 1 1
Q3 0 0 1 0 0
Q4 0 0 0 0 1
Q5 0 1 0 1 0
Q6 0 1 0 1 1
Q7 1 1 1 0 0
Q8 1 1 1 0 1
Q9 1 0 1 1 0
Q10 1 0 0 1 1
Q11 1 0 0 0 0
Q12 1 0 0 0 1
Q13 0 1 1 1 0
Q14 0 1 1 1 1
Q15 0 1 1 0 0
Q16 0 1 0 0 1
Q17 0 0 0 1 0
Q18 0 0 0 1 1
Q19 1 0 1 0 0
Q20 1 0 1 0 1
Q21 1 1 1 1 0
Q22 1 1 0 1 1
Q23 1 1 0 0 0
Q24 1 1 0 0 1
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M3WUINH 07 dalsuurasiuvesiagau lunuuiaeunieeissaniion

staumasnuIng

a

31 sl s2 s3 s4 s5 s6
S1 1 1 0 0 1 1
S2 1 1 0 0 1 0
S3 1 1 0 0 0 1
S4 1 1 0 1 0 0
S5 1 1 0 1 1 1
S6 1 1 0 1 1 0
S7 1 1 1 0 0 1
S8 1 1 1 0 0 0
S9 1 1 1 0 1 1
S10 1 1 1 1 1 0
S11 1 1 1 1 0 1
S12 1 1 1 1 0 0
S13 1 0 0 0 1 1
S14 1 0 0 0 1 0
S15 1 0 0 0 0 1
S16 1 0 0 1 0 0
S17 1 0 0 1 1 1
S18 1 0 0 1 1 0
S19 1 0 1 0 0 1
520 1 0 1 0 0 0
S21 1 0 1 0 1 1
S22 1 0 1 1 1 0
S23 1 0 1 1 0 1
S24 1 0 1 1 0 0
S25 0 1 0 0 1 1
S26 0 1 0 0 1 0
S27 0 1 0 0 0 1
S28 0 1 0 1 0 0
S29 0 1 0 1 1 1

105



MS1INUINN N7 (91D)
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staundafianingiu s1 ) $3 s4 s5 $6
$30 0 1 0 1 1 0
$31 0 1 1 0 0 1
$32 0 1 1 0 0 0
S33 0 1 1 0 1 1
$34 0 1 1 1 1 0
$35 0 1 1 1 0 1
S36 0 1 1 1 0 0
837 0 0 0 0 1 1
S38 0 0 0 0 1 0
S39 0 0 0 0 0 1
S40 0 0 0 1 0 0
S41 0 0 0 1 1 1
S42 0 0 0 1 1 0
S43 0 0 1 0 0 1
S44 0 0 1 0 0 0
$45 0 0 1 0 1 1
S46 0 0 1 1 1 0
S47 0 0 1 1 0 1
S48 0 0 1 1 0 0
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M3 19WUINA ¥ Msuiangudeyansiiuienuus1aes MC (Month/Color) Tag3% CART

ngu sTAUNIAT 1neuNSuIngAY mMaNu¥NY (CBrix)

1 2 May, Jun, Aug 15.49
2 3 May, Jun, Aug 15.13
3 2 Mar, Apr, Jul 14.76
4 3 Mar, Apr, Jul 14.20
5 2,3 Feb, Dec 14.05
6 4 May 13.99
7 2,3 Jan 13.64
8 2 Oct, Nov 13.58
9 4 Jun 13.37
10 4 Mar, Apr, Jul 12.99
11 3 Oct, Nov 12.75
12 4 Feb, Aug, Dec 12.51
13 4 Jan, Oct 12.20
14 4 Nov 11.78
15 5 Apr, May 10.29
16 5 Mar 10.20
17 5 Feb, Dec 9.96

18 5, Jan 9.87

19 5 Jul 9.82

20 5 Jun, Aug 9.71

21 5 Nov 9.21

22 5 Oct 9.10
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MIHUINT 42 Msuangudoyamsiiueanuiaed A (Month/Color/Amphoe)

19873 CART

, 52AU “ 4o o . ANNUHIY
nqu - INDUNIVINGAD dunanilgn o
nIiag (" Brix)
1 2,3 Mar, Apr, May, Jun, Jul, Aug Al, A6, A9, Al4, Al6 16.03
2 2,3 May, Jun, Aug A2, A3, A4, A5, A7, A8, AlO, 15.05
All, A12, Al13, AlS5, A17
3 2,3 Mar, Apr, Jul A2, A3, A4, A5, AT, A8, A10, 14.37
All, A12, Al13, AlS5, A17
4 2,3 Jan, Feb, Oct, Nov, Dec - 13.58
5 4 Mar, Apr, May, Jun, Jul - 13.22
6 4 Jan, Feb, Aug, Oct, Nov, Dec - 12.18
7 5 Mar, Apr, May, Jul, Aug A4, A5, A7, A8, A9, A10 10.76
8 3 Jan, Feb, Jun, Dec A4, A7, A10, Al4, Al6, A17 10.17
9 5 Mar, Apr, May, Jul, Aug A2, A6, Al3, Al4, A17 10.05
10 5 Jan, Feb, Jun, Dec A2, A5, A6, A8, A12, A13 9.60
11 5 May, Jul, Aug, Dec Al, A3, All, ALS 9.49
12 5 Oct, Nov s 9.18
13 5 Jan, Feb, Mar, Apr, Jun Al, A3, All, Al5 8.11
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M3 19WUINA U3 Msuiangudeyan1siiuieauu$1aes Q (Month/Color/Quota)

19873 CART

o szav A de o - ) oo ANNUHNY
nau “ A UNIVINGAD NIIVIININGAD °
nIag (" Brix)
1 2,3 May, Jun, Jul, Aug Q2,Q7,Q13, Q18, Q24 15.60
2 2,3 Apr, May, Jun, Aug Q1,Q3, Q4, Q5, Q6, Q8, Q9, Q12, 14.80
Q14,Q15,Q16,Q17,Q19
3 2,3 Mar, Apr Q2,Q7,Q13, Q18, Q24 14.58
4 2,3 Jan, Feb, Dec Q1,Q2, Q3, Q4, Q5, Q6, Q9, Q10, 14.17
Q17,Q18,Q19, Q24
5 2,3 Mar, Jul Q1,Q3, Q4, Q5, Q6, Q8, Q9, Q12, 14.15
Ql14,Q15,Q16,Q17,Q19
6 2 Oct, Nov = 13.58
7 2,3 Jan, Feb, Dec Q7,Q8,Q11, Q12,Q13,Q14, Ql15, 13.23
Q21,Q22,Q23
8 4 Mar, Apr, May, Jun, Jul 2 13.22
9 4 Jan, Feb, Aug, Dec Q1,Q2, Q3, Q4, Q5,Q7, Q8, Q9, 12.81
Q12,Q17,Q18, Q19, Q20, Q22,
Q23, Q24
10 3 Oct, Nov = 12.75
11 4 Oct, Nov Q1,Q2, Q3, Q4, Q5,Q7, Q8, Q9, 12.03
Q12,Q17,Q18, Q19, Q20, Q22,
Q23, Q24
12 4 Jan, Feb, Aug, Oct, Nov, Dec Q6 11.86
13 4 Jan, Feb, Aug, Oct, Nov, Dec Q10,Q11,Q13,Q14, Q15, Q21 11.34
14 5 Jan, Feb, Mar, Apr, May, Jul, Oct | Q4, Q10, Q12, Q15, Q18, Q21 11.00
15 5 Mar, Apr, May, Jul, Oct Q5,Q6,Q8,Q11,Q13,Q17 10.69
16 5 Feb, Mar, May, Aug Q1,Q7,Q9,Q14, Ql6, Q24 10.28
17 5 Jun, Nov, Dec Q13,Q17 10.28
18 5 Jan, Feb Q5,Q6,Q8,Q11,Q13,Q17 9.88




MIINUINN U3 (9D)

111

' - e - ) Lo MANHNY
nau A UNIVINGAD NIIVIININGAY °
nIaa (" Brix)

19 5 Apr, Jun, Sep, Dec Q1,Q7,Q9, Q14, Q16, Q24 9.62

20 5 Jan, Oct, Nov Q1,Q3,Q9,Q14,Q19, Q22, Q23 9.31

21 5 Feb, Mar, Apr, May, Jun, Jul, Q2, Q3, Q19 9.18

Aug, Dec
22 5 Jun, Nov, Dec Q5, Q6,Q15,Q18 8.86
23 5 Jan, Oct, Nov Q2, Q7, Q20, Q24 8.75
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M3 19WUINA ¥4 Msiangudeyan1siiuienuu$1aed AQ (Month/Color/Amphoe/Quota)

19873 CART

AMANNTNY

ngu b iAeuiisuTagau suneign A5 Ingay
Y ised : : ? : (®Brix)
1 2,3 Mar, Apr, May, Jun, | Al, A6, A9, Al4, - 16.03
Jul, Aug Al6
2 2,3 Mar, Apr, May, Jun, | A2, A3, A4, A5, A7, | Q2,Q7,Q13,Q18 15.47
Jul, Aug A8, A10, All, Al2,
Al3, Al5, Al7
3 2,3 Mar, Apr, May, Jun, | A2, A3, A4 A5, A7, | Q1,Q3, Q4, Q5, Q6, Q8, 14.42
Jul, Aug A8, A10, All, A12, | Q9,Q12,Q14,Ql15,Ql16
Al3, Al5, Al7 Q17,Q19, Q24
4 2,3 Jan, Feb, Oct, Nov, - - 13.58
Dec
5 4 Mar, Apr, May, Jun, | - = 13.22
Jul
6 4 Jan, Feb, Aug, Oct, > Q1,Q2,Q3, Q4,Q5, Q7, 12.45
Nov, Dec Q8,Q9,Q12,Q17,Q18,
Q19, Q20, Q22, Q23, Q24,
7 4 Jan, Feb, Aug, Oct, 2 Q6 11.86
Nov, Dec
8 4 Jan, Feb, Aug, Oct, > Q10,Q11,Q13,Q14, Q15, 11.34
Nov, Dec Q21
9 5 Feb, Mar, Apr, May, | A2, A5, A6, A8, Q1,Q7 10.53
Jun, Jul, Aug, Dec All, Al12, A13,
Al4, Al6, Al7
10 5 Jan, Feb, Mar, Apr, | - Q2, Q4, Q5, Q6, Q8, Q10, 10.51
May, Jul, Oct Q11,Q12 Q13 Q15 Q17
Q18
11 5 Jun, Nov, Dec Al4, A17 Q4, Q5,Q6,Q8,Q10,Q11, 10.28

Q12,Q13,Q15,Q17, Q18,
Q21




MSNUINN V4 (91D)
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AMANNTNY

ngu iumi iAeuiisuinghu suneiilgn H305ININQAY o
mnaa (" Brix)
12 5 | Feb, Mar, Apr, May, | A2, AS, A6, A8, | Q2,Q3,Q9, Q14,Q16, Q24 9.78
Jun, Jul, Aug, Dec All, Al12, A13,
Al4, Al6, Al17
13 5 Jan, Oct, Nov - Q1,Q2,Q3,Q7,Q9,Q14, 9.16
Q16, Q19, Q20, Q22, Q23,
Q4
14 5 | Feb, Mar, Apr, May, | Al, A3, A15 Q1,Q2, Q3,Q7,Q9, Q14, 8.97
Jun, Jul, Aug, Dec Q16, Q19, Q20, Q22, Q23,
Q24
15 5 Jun, Nov, Dec A4, A8, A10, A13 | Q4,Q5,Q6, Q8, Q10,Q11, 8.78

Q12,Q13,Q15,Q17, Q18,
Q21
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MIHUINT 45 MsuangudeyamstienmuUsIass S (Month/Color/Source)

19873 CART

AMANNTNY

.| sz A dy oo o PP VPN
EY 1D UNIVINOAD uyuaInNINgay

: nsag : : (®Brix)

1 2,3 May, Jun, Aug S3, S6, S20, S44, S47 17.14

2 2,3 Mar, Apr, Jul S1, S8, S16, S19, S24, S25, S28, S30, S45 15.59

3 2,3 May, Jun, Aug S1, s4, S5, S7, S8, S9, S10, S13, S14, S16, 14.96
S19, S24, S36, S40, S41, S42, S43, S46, S48

4 2,3 Jan, Feb, Dec S1, S2, S3, S4, S6, S7, S8, S12, S14, S19, S21, 14.19
S22, 823, S27, S28, S31, S40, S46, S48

5 2,3 Mar, Apr, Jul S2, 83, S4, 87, 89, S12, S13, S14, S15, S21, 14.16
S23, S32, S34, S36, S46, S48

6 4 May 5 13.99

7 2,3 Oct, Nov - 13.17

8 2,3 Jan, Feb, Dec S9, S11, S13, S17, S18, S24, S26, S32, S33, 13.12
S34, S35, S38

9 4 Mar, Apr, Jun, Jul, - 13.09

10 4 Jan, Feb, Aug, Oct, Dec | S2, S3, S4, S6, S7, S18, S19, S21, S24, S26, 12.91
S28, S31, S32, S34, S36, S40, S46, S48

11 4 Nov > 11.78

12 4 Jan, Feb, Aug, Oct, Dec | S1, S8, S9, S11, S12, S13, S14, S17, S23, S27, 11.62
S33, S35, 837, S38

13 5 Mar, Apr, May S4, S8, S12, S14, S16, S24, S33 11.34

14 5 Jan, Feb, Dec S4, 87, S11, S12, S13, S21, S26, S27, S32, 10.62
S34, S46, S48

15 5 Mar, Apr, May S2,S13, S21, S23, S34 10.54

16 5 Jun, Jul, Aug S2, 83, S6, S7, S8, S9, S10, S48, S14, S20, 10.27

S28, 830, S32, S36, S42, S43, S47




MIINUINN U5 (9D)

115

AMANNTNY

.| sz A dy oo o P VPN
nau eunsuingay urigannIngau
T | nsad ) ) (°Brix)
17 5 | Oct, Nov S3, 85, S19, S48 9.88
18 5 | Mar, Apr, May S1, 86,7, S9, S15, S19, S25, S36, S42, S44, 9.42
S46
19 5 | Jan, Feb, Dec S1, 82, 83, S6, S8, S9, S14, S17, S18, S19, 9.31
S23, 824, 828, S31, $33, $35, S38, S40
20 5 | Jun, Jul, Aug S1, 84, S5, S41, S46 9.03
21 5 | Oct, Nov S2, 84, S6, S7, S9, S13, S14, S22, S23, S24, 8.88

529, S36, S39, S40, S46
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M3 19WUINA V6 M3iangudeyansiiuieaLU$1aee MC (Month/Color) Ing3% CHAID

ngu FTAUNIAR nﬁauﬁ”u“ﬂqau MANNHNY (CBrix)
1 2,3 May, Jun, Aug 15.32
2 2 Mar, Apr, Jul 14.76
3 2 Feb, Dec 14.25
4 3 Mar, Apr, Jul 14.20
5 4 May 13.99
6 3 Feb, Dec 13.86
7 2,3 Jan 13.64
8 2 Oct, Nov 13.58
9 4 Mar, Apr, Jun, Jul 13.09
10 3 Oct, Nov 12.75
11 4 Jan, Feb, Aug, Oct, Dec 12.35
12 4 Nov 11.78
13 5 Mar, Apr, May 10.26
14 5 Jan, Feb, Jun, Sep, Aug, Dec 9.86
15 5 Oct, Nov 9.18




MIHUINT 47 Msuangudoyamsiiueauiaes A (Month/Color/Amphoe)

19873 CHAID

117

MANNTNY

. 32U 4 de o - L
nqu - INPUNIVINGAD dunanilgn o
mnag (" Brix)
1 2,3 May, Jun, Aug A2, A6, A8, All, Al4, Al6 16.53
2 2,3 May, Jun, Aug Al, A3, A4, AS, Al12, Al13, Al5, 15.00
Al7
3 2,3 Feb, Dec A2, A6, Al12, A15 14.92
4 2 Mar, Apr, Jul = 14.76
5 2 Dec Al, AS, A7, All, A17 14.65
6 3 Mar, Apr, Jul = 14.20
7 4 May 3 13.99
8 3 Dec Al A5 A7 All A17 13.90
9 2,3 Jan - 13.64
10 2,3 Feb, Dec A4, A8, A10 13.62
11 2 Oct, Nov - 13.58
12 2,3 Feb Al, AS, A7, All, A17 13.54
13 3 Oct, Nov A3, A4, AS, A15, A17 13.32
14 4 Jan, Feb, Aug, Oct, Dec A2, A7, Al12, A15 13.09
15 4 Mar, Apr, Jun, Jul = 13.09
16 3 Oct, Nov A2, A6, A8, All, Al2 12.32
17 4 Jan, Feb, Aug, Oct, Dec AS, A6, A8, A10, A17 12.29
18 4 Nov - 11.78
19 4 Jan, Feb, Aug, Oct, Dec Al, A4, All 11.39
20 5 Mar, Apr, May A2, A4, A5, A7, A8, A10 10.75
21 5 Jan, Feb, Jun, Jul, Aug, Dec | A4, A7, A9, A10, Al4, Al6, A17 10.23
22 5 Jan, Feb, Jun, Jul, Aug, Dec A2, A5, A6, A8, Al12, Al3 9.67
23 5 Mar, Apr, May Al, A6, All, Al3, Al4, Al5, 9.64
Al7
24 5 Oct, Nov - 9.18
25 5 Jan, Feb, Jun, Jul, Aug, Dec Al, A3, All, A15 9.06
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M3 19WUINN U8 Msiangudeyan1siiuieauu$1aes Q (Month/Color/Quota)

19873 CHAID

' 3R e o - . Lo AANUHNY
EY D UNIVINYAD NIIUIININYAD
: nsaa : * 0 (®Brix)
1 2,3 May, Jun, Aug Q2,Q3,Q7,Q14, Q24 15.83
2 2,3 May, Jun, Aug Q1, Q6,Q9,Q13,Q15,Q16,Q17, Q19 14.83
3 2 Mar, Apr, Jul - 14.76
4 2,3 Jan Q2,Q3,0Q4, Q6 14.78
5 2,3 Feb, Dec Q1,Q3,Q4,Q9,Q18,Q19, Q24 14.62
6 2 Feb, Dec Q5,Q10,Q17 14.37
7 3 Mar, Apr, Jul 3 14.20
8 2,3 Jan Q1,Q5 14.14
9 4 May - 13.99
10 3 Feb, Dec Q5,Q10,Q17 13.69
11 2 Oct, Nov = 13.58
12 2,3 Jan Q9, Q13,Q15, Q17 13.54
13 2,3 Feb, Dec Q6,Q7,Ql1, Q12,Q13,Q14, Q15 13.44
14 4 Mar, Apr, Jun, Jul - 13.09
15 4 Jan, Feb, Aug, Oct, Dec Q2,Q3,04,Q7,0Q8,Q9,Q12,Q17, 12.96
Q18,Q19,Q23
16 2,3 Jan Q7,Q8,Ql11, Q14, Q21, Q22, Q23, Q24 12.92
17 3 Oct, Nov . 12.75
18 4 Jan, Feb, Aug, Oct, Dec Q1, Q5, Q6, Q22, Q24 12.27
19 4 Nov - 11.78
20 4 Jan, Feb, Aug, Oct, Dec Q10,Q11,Q13, Q14, Q15,Q21 11.36
21 5 Apr Q4,Q5,Q6,Q8,Q10,Q11,Q12, Q13, 11.21
Q15,Q17,Q18, Q21
22 5 Jun, Dec Q17 10.83




MIINUIND U (AD)

119

ngn | sza Ui IngAy H3u3Ingay MANNHNY
nsaa (®Brix)

23 5 Jan, Feb, Mar, May, Jul, | Q4, Q5,Q6, Q8,Q10,Q11,Q12, Q13, 10.39
Oct Q15,Q17, Q18, Q21

24 5 Mar, May, Aug Q1,Q3,Q7,Q9, Q14,Q16,Q24 10.33

25 5 Feb, Jul, Dec Q1,Q3,Q7,Q9, Q14, Q16, Q24 9.77

26 5 Jan, Apr, Jun, Nov Q1, Q3,Q7,Q9, Q14, Q16, Q24 9.40

27 5 Jun, Dec Q5, Q6, Q13, Q15, Q18 9.32

28 5 Nov Q4,Q5,Q6,Q8,Q10,Q11, Q12, Q13, 9.21
Q15,Q17, Q18, Q21

29 5 - Q2,Q19, Q20, Q22, Q23 8.94

30 5 Oct Q1,Q3, Q7, Q9, Q14, Q16, Q24 8.82
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M3 19WUINA V9 Msiangudeyan1siiuienuu$1aee AQ (Month/Color/Amphoe/Quota)

19873 CHAID

AMANNTNY

ngu iy imeufisuinghu A35I03ININGAD suneiitgn o
mnIae (" Brix)
1 2,3 May, Jun, Aug - A2 A6 A8 All Al4 16.53
Al6

2 2,3 Feb, Dec Q1,Q3,0Q4,Q9, Q18,Q19, | A2 A6 A12 Al5 15.02
Q24 Al7

3 2,3 May, Jun, Aug - Al A3 A4 A5 Al12 15.00

Al13 A15 A17

4 2,3 | Jan Q2, Q3, Q4, Q6 - 14.78

5 2 Mar, Apr, Jul - - 14.76

6 2 Feb, Dec Q5,Q10, Q17 / 14.37

7 3 Mar, Apr, Jul - 5 14.20

8 2,3 | Jan Q1, Q5 f 14.14

9 4 May F 3 13.99

10 2,3 Feb, Dec Q1,Q3,0Q4,Q9, Q18,Q19, | A1 A5 A7 A8 13.94
Q24

1 3 Feb, Dec Q5,Q10, Q17 - 13.69

12 2 Oct, Nov s 3 13.58

13 2,3 | Jan Q9, Q13, Q15, Q17 . 13.54

14 2,3 Feb, Dec Q6,Q7,Q11,Q12, Q13, - 13.44
Ql4, Q15

15 3 Oct, Nov o A3 A4 A5 A15 AL7 13.32

16 4 Mar, Apr, Jun, Jul - - 13.09

17 4 Jan, Feb, Aug, Oct, | Q2, Q3, Q4, Q7, Q8, Q9, - 12.96

Dec Q12,Q17,Q18,Q19, Q23

18 2,3 | Jan Q7,Q8,Q11,Q14,Q21, | - 12.92
Q22,Q23, Q24

19 3 Oct, Nov - A2 A6 A8 All A12 12.32

20 4 Jan, Feb, Aug, Oct, | Q1, QS5, Q6, Q22, Q24 - 12.27

Dec
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ngu iy weufisuinghu A3I03ININGAD suneiign o
mnIae (" Brix)
21 4 Nov - - 11.78
22 4 Jan, Feb, Aug, Oct, | Q10,Q11,Q13,Q14,Q15, | - 11.36
Dec Q21

23 5 Apr Q4, Q5,Q6, Q8, Q10,Q11, | - 1121
Q12,Q13,Q15,Q17, Q18,
Q21

24 5 Apr, Jun, Dec Q4, Q5, Q6, Q8, Q10,Q11, | Al4, A17 10.50
Q12,Q13,Q15,Q17, Q18,
Q21

25 5 Jan, Feb, Mar, Q4, Q5, Q6, Q8, Q10, Q11, | - 10.39

May, Jul, Oct Q12,Q13,Q15, Q17, Q18,

Q21

26 5 Mar, May, Aug Q1,Q3,Q7,Q9, Q14, Q16, | - 10.33
Q24

27 5 Feb, Jul, Dec Q1,Q3,Q7, Q9, Q14,Ql16, | - 9.77
Q24

28 5 Jan, Apr, Jun, Nov | Q1, Q3,Q7,Q9, Q14, Q16, | - 9.40
Q24

29 5 Nov Q4, Q5, Q6, Q8, Q10, Q11, | - 9.21
Q12,Q13,Q15,Q17, Q18,
Q21

30 5 - Q2,Q19, Q20, Q22, Q23 - 8.94

31 5 Apr, Jun, Dec Q4, Q5,Q6,Q8,Q10,Q11, | A4, A8, A10, Al3 8.90
Q12,Q13, Q15, Q17, Q18,
Q21

3 5 Oct Q1,Q3,Q7,Q9, Ql14, Q16, | - 8.82

Q24
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MIHUINT 410 Msutsngudoyansiineamuusass S (Month/Color/Source)

198733 CHAID

AMANNTNY

. AU VA o A A Lo o -
nau - HHANNUNINYAD A UNIVINGAD o
mnaa (" Brix)

1 2,3 S5, S6, S20, S25, S30, S43, S44, S47 16.21

2 2,3 S7,89, S12, S14, S23, S24, S27, S31, S34, | May, Aug 15.42
S36, S40, S48

3 2 S1, S3, S8, S10, S16, S21, S28, S41, S42, 15.14
S45, S46

4 2,3 S7, 89, S12, S14,S23, S24, S27, S31, S34, | Apr, Jun 14.72
S36, S40, S48

5 2,3 S2, 84, S13, S15, S18, S19, S33 Feb, May, Aug 14.62

6 3 S1, S3, S8, S10, S16, S21, S28, S41, S42, 14.49
S45, S46

7 4 S5, S6, S16, S20, S21, S28, S34, S41, S43, 14.23
S44, 547

8 2,3 S7, 89, S12, S14, S23, S24, S27, S31, S34, | Jan, Feb, Mar, Jul, Dec 14.00
S36, S40, S48

9 2,3 S2, S4, S13, S15, S18, S19, S33 Mar, Apr, Jul 13.99

10 2 S7, 89, S12, S14, S23, S24, S27, S31, S34, | Oct, Nov 13.57
S36, S40, S48

11 2,3 S2, 84, S13, S15, S18, S19, S33 Jan, Dec 13.49

12 4 S1, S2, S4, S9, S12,S13, S14, S19, S23, Apr, May 13.41
S29, S35

13 2 S2, 84, S13, S15, S18, S19, S33 Oct, Nov 13.22

14 4 S3, S7, S8, S10, S15, S18, S24, S25, S26, Feb, Mar, May, Jun, Jul, 13.22
S30, S31, S32, S36, S39, S40, S42, S46, Dec
S48

15 2 S11, S17, S22, S26, S29, S32, S35, S38, 13.05

S39
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ngw s imaafanngay iouisuinghy

: nIna : : (®Brix)

16 3 S7,S9, S12, S14, $23, S24, S27, S31, S34, | Oct, Nov 12.85
S36, S40, S48

17 3 S2, S4,S13, S15, S18, S19, S33 Oct, Nov 12.46

18 4 S1, 82,84, S9, S12, S13, S14, S19, S23, Jan, Feb, Mar, Jun, Jul, 12.26
S29, S35 Aug, Oct

19 4 S3, 7, S8, S10, S15, S18, S24, 25,26, | Jan, Aug, Oct, Nov 12.25
S30, S31, S32, S36, S39, S40, S42, S46,
S48

20 3 S11, S17, S22, S26, S29, S32, S35, S38, 12.12
S39

21 4 S1, S2, 84, 89, S12, S13, S14, S19, S23, Nov, Dec 11.54
S29, S35

22 5 S8, S12, S13, S14, S20, S23, S25, S26, Apr 11.41
S30, S32, S33, S42, S43, S44, S48

23 5 S11, S16, S21, S27, S34, S47 11.34

24 4 S11, S17, 822, 827, $33, S37, S38 11.27

25 5 S8, S12, S13, S14, S20, S23, S25, S26, 30, | Jan, Feb, Mar, May, 10.18
S32,S33, S42, S43, S44, S48 Jun, Jul, Dec

26 5 S2,S3, S84, S7, S9, S10, S15, S19, S24, Mar, May, Jul, Aug 10.12
S28, S36, S39, S41

27 5 S2,'S3, 84, 87, S9, S10, S15, S19, S24, Jan, Feb, Apr, Jun 9.61
S28, S36, S39, S41

28 5 S8, S12, S13 S14, S20, S23, S25, S26, Oct, Nov 9.29
S30, S32, S33, S42, S43, S44, S48

29 5 S1, S5, S6, S17, S18, S22, S29, S31, S35, 9.04
$38, S40, S46

30 5 S2, S3, S4, S7, S9, S10, S15, S19, S24, Oct, Nov, Dec 9.04

S28, S36, S39, S41
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Training Data at Color 2

Training Data at Color 3
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Actual Brix

Predicted Brix from ANN_AQ Model
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Testing Data at Color 2 Testing Data at Color 3
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Testing Data at Color 4 Testing Data at Color 5
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““““ Actual Brix Predicted Brix from ANN_AQ Model
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Validating Data at Color 2 Validating Data at Color 3
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Training Data at Color 2 Training Data at Color 3
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Testing Data at Color 2 Testing Data at Color 3
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Validating Data at Color 2 Validating Data at Color 3
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Training Data at Color 2 Training Data at Color 3
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Testing Data at Color 2 Testing Data at Celor 3
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Validating Data at Color 2

Validating Data at Color 3
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