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Abstract

This research aimed to find out about development and improvement intensity measurements of coffee
beans to separate roasted coffee quality. In the analysis process, the histogram was carried out to look at pixels of
coffee bean images to determine coffee bean's level of color intensity. Experts looked at coffee beans in color
grading in the traditional production way, which took too much time. Therefore, the color intensity of coffee beans
system was developed. Colors of roasted coffee beans were compared to determine the intensity that matched
the standard color values in light, medium,and dark levels. Lights would appear when the beans matched the
colors.

The histogram results showed the color intensity of coffee beans at various levels of the coffee beans.
The mean of the RGB color standard was H. The light color level of the coffee beans was H = 76.513, the medium
color level was H = 57.966, and the dark level was H = 41.420. The color intensity of roasted beans became lighter

subsequentially during the roasting process. When coffee beans had stand colors and the process was finished, the
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signals would come on. The error system has been determined error value in light color level was 0.502, the error

medium color level was 0.344, and the dark level of error value was 0.043

Keywords: Coffee Beans, Image Processing, Color Level of Roasted Coffee Beans, Roasting Coffee
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Figure 1 Graph RGB value of roasted coffee beans
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Figure 2 Equipment and systems control for color

level detection of roasting coffee
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Figure 3 Camera detection function diagram of

roasting coffee
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Figure 4 Working chart of controller control
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Table 1 RGB Image conversion of light roast from the

histogram definition
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mMstuiinnmnismsydunansnsulasanfinealdanade
56.607, 60.471, 62.921 uag 67.084 AUATIFU 3 Table 2
IGAnadesin 61.77 wazldviniswseufieuiuafinea
veusaranuawemassli nsrvasnides 25 watt i
Afiniea 60.471 FaagluinasivesAiadosiu waznis
Tuiinnmnismseiudiunisudas

Table 2 RGB Image conversion of medium roast from

the histogram definition

Picture coffee ) Value
source Histogram
beans (H)
LED 10 watt 56.607
Incandescent
lamp 60.471
25 watt
Incandescent
lamp 62.921
40 watt
Incandescent
lamp 67.084
100 watt
average 61.77

Picture Value Table 3 RGB Image conversion of dark roast from the
source
coffee beans (H) histogram definition
XL % Picture coffee ) Value
source Histogram
LED 10 watt 65.032 beans (H
Incandesce LED 10 watt 38.65
nt
79.486
lamp
Incandescent
25 watt
lamp 44.233
Incandesce
25 watt
nt
l 82.165
amp Incandescent
40 watt lamp 48.702
Incandesce 40 watt
nt
89.49
lamp Incandescent
100 watt lamp 52.217
average 79.043 100 watt
average 45.95
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Wnla 73.514, 74.218, 78.834, 76.018, 79.918 uaz lavin
nmsmaadeiioAdinasguAnuIivesssfusou
og#l 76,513 1ilolfilunnsgiuvesseduaudalunig
Wisuileuiunszuiunsfmdeu ¢ Table 4

Table 4 Standard color, Light Roast

Value
(H)

Picture Histogram

73.514

74.218

78.834

76.018

79.981

average 76.513

910 Table 5 Wag Figure 5 N1SRIATAILAY
wmsguanduseaunadlaafinega  56.276, 54.097,
58.051, 64.089, 57.319 uaglavinn1suiAadeiiieniand
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wnsgruaAduvesTERunavedn 57.966 ieldidu
WnsgruvesseAuadnlunsIsuisuiunssuuns
AINANS

Table 5 Standard color, Medium Roast

) ) Value
Picture Histogram
(H)
56.276
54.097
58.051
64.089
57.319
average 57.966
H Standard color, Medium Roast
70
65
4.089
60 6e.08 57.966
> 56.276 28051 57.319
50 54.097
a5
1 2 3 4 5
Medium Roast Average

Figure 5 Comparison of standard color for medium

roast

970 Figure 5 wansAtdSsuliisusenineaiiniga
Alganmsmaannduvesdiudaniunlunsmszdunans
LazANAYLIATFILTBIMNTNTEAUNAN 99N Table 6
N1SMIAIFIATLINTFINANULTUSEA U LAAIiNLYa
41.568, 38.983, 43.609, 45.837, 37.105 kaglaviin1911
AtedsiiomArdunsgiuAtauuvesseduidueg
41.420 ileldiduninsgiuresszduaudulunis
Wisuifuiunszuaunmsdady
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Table 6 Standard color, Dark Roast

Value
(H)

Picture Histogram

41.568

38.983

43.609

45.837

37.105

average 41.42
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AunsEiusaunlaitnIsAnasauadausananslana
Table 7

Moisture removing

Start roasting &

0 min

Roasting Compare H Value

») Finished

20 rnin

»() >}
A A

11 min 15 min

Time Period of roasting

Figure 6 Time period of light roasting

Table 7 Determining H value of light roasting for

respectively color matching in 15 seconds
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A1SNAARINITA2TEAUTDU
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= a 1 v a a W
WguwiguAAauYeed Tulan 15:15 w1l sananaly
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16

time Value
) Picture Histogram

(min) (H)
1 15:15 158.960
2 15:30 149.696
3 15:45 147.504
4 16:00 139.524
5 16:15 123.069
6 16:30 118.514
7 16:45 102.502
8 17:00 100.291
9 17:15 97.379
10 17:30 95.102
11 17:45 86.729
12 18:00 83.869
13 18:15 80.771
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Table 7 Determining H value of light roasting for

respectively color matching in 15 seconds. (Continue)

a
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Compare H Value
»O »(O Finished
23 min

Moisture removing Roasting

Start roasting O

0 min

11 min 17 min

Figure 7 Time period of medium roasting

Table 8 Determining H value of medium roast for

respectively color matching in 24 seconds

time . ) Value
. Picture Histogram
(min) (H)
14 18:30 80.471
15 18:45 77503
16 19:00 77.032
76.011
17 19:15
(Alert)
18 1930 74610

(Check Again)
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11 Wit fednadanszuaunislamnuiy (azifadowenis
wanvednn unASad 1, first crack) 2912877 11 wadl
qufis 15 Wil Aenszuiumsmuiiesedumeunisidieudio
A Hrandl 15 ufeanUszanas 20 Wit Aenszuiunis
WisuifsuAaanuduvesdindaniun lnoudazdaaagyi
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ANuSoUTENMIAY INANTIT 7 AIUSTEZIIAINTSAALSUT
00:00 Wit vn1sSeuisumanuduve wuEan LA
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3wt mudeu TaAnadesuantly n15197 7 wagldvihng
WisuilgufuAduasguresmdaniundsefuseu i
AnsgIuRgfl 76.513 Wevnisiusuiiisulunisns
pua1R UL ALY 519°1’U31J17i 17 {ien 76.011 Fafienditon
i uazeglunusivesszduanuiduvesdiudnniuniozdl
msuduiou (Alert) wEadunsyuaunisisluseiudou uas
lavinsasiaaeuAdvesudnniun lnensidaadlnlaan
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ATUIAINNLYATDIAIA LT UV ILUAANTUH
sedunae sreziaatlun1sAaseaudl 2 Tnesuranag
Wiguiguatanutuvesd luian 17:24 w1 auansly

Figure 7
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time ) ) Value
) Picture Histogram
(min) (H)
1 17:24 69.122
2 17:48 68.842
3 18:12 68.209
4 18:36 67.921
5 19:00 67.701
6 19:24 65.514
7 19:48 65.335
8 20:12 64.811
9 20:36 63.402
10 21:00 61.259
11 21:24 60.523
12 21:48 60.332
57.622
13 22:12
(Alert)
14 2236 56.895

(Check Again)
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Tu Figure 8

Roasting Compare H Value

»( Finished
25 min

Moisture removing
Start roasting O »O

0 min

»()
L

11 min 23 min

Figure 8 Time period of dark roasting
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TngUszunmd 25:00 uil Liugaessey mnq 12 Jund
puasu IeAade & Table 9 wagldvhnsuSeuiieuiu
MaAinsgIurealdnnundseduty Afawinsgiuogi
41.42 Jlovnsseuiiisulumsisnudiduas dadly
Srdugui 9 flen 41377 Fsdldfitfesnin uavegluinmsi
YoesEAUAITITe ELEan Az n1sud wiou waSe
dunszurumsisluseiud uarldvinisnsieseusdves
widanul Tnensiaa@lsldmtesnindunsgunads

Table 9

respectively color matching in 12 seconds

Determining H value of dark roast for

time ) ) Value
No. ) Picture Histogram
(min) (H)
1 23:12 55.498
2 23:24 54.676
3 23:36 54.424
4 23:48 54.188
5 24:00 54.046
6 24:12 53.948
7 24:24 47.838
8 24:36 47.268
41377
9 24:48
(Alert)
10 2500 38736

(Check Again)

4.4 Arprueaandeurasnisisuiisunis
AuEAN TN

INMITNABBINTTRANEAN VB IUABETZHUNTS
Fufiemaanuaainadouvesszuum idanaunis Tng
n1suinA1dunsgulun1suTeuisun1Immnae 193w
Fnsmasslavhnisiuaiildainnismeassileafiniga
Tunisfaduanastesnitaansgiuiinelifideasadu



NIATIMemansuazmalulag unnInenduauasivsntl UN 22 a

ASLUIUAITAMITEAUTUILLAAAIUARIALARBUVBINITIA
WaleuiuAdunsgiunanandly Table 10

Table 10 Measuring error of roasting coffee beans

Roasting standard  Experimental
error
level color color
light 76.513 76.011 0.502
medium 57.966 57.622 0.344
dark 41.42 41.377 0.043

v

nM3MvedufaysEAusiAAuAaaLAd oudsil
SEAUgeu 0.502 5¥AUNAT 0.344 wazseAuwdy 0.043 A
anuasaladeuduAfildannnisiAunsgusnauiuel
sefunIfvesusazsedulun1Tvaaes nsrUILUNIAITY
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AAuIAsgILYesTEAUNIMseuayfl 76.513 sziUN1Aa
nansegil 57.966 uarseAuMIALINT 41.420 Tnn1siden
sefunsfandunafindesmunsiieladanssuiunisi
sefideaiounaznaeninlyianiuy

5. d@suuaziduauus

IINNITNARBINIAIAIILARIALAG DUVDITEUY
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AmALADuBYT 0344 uarsyAuTuTiAAMRaNALAR B DY
71 0.043

INMSANBINTTUINNTAINEAN W HTinoet
Tnenisasifuiidrsranuiinssuiunismtui narnmane
szduresnuduvesdiudaniun Tnensiaduldiznas
Wevdanuduaienisiisunisaieaitazandulaann
UszaummﬁmmﬂwmagﬂLLUUTumiéﬁ Fafusufinnns
Wannszuuildlunsiieuiisumaanuduvesudaniu
Fu Tnonsszyanduinsgiunnudun sadiudaniudaus
azszduluaziimdanunioglufuneunszuiunisda
dundssuiisuiiiemaianuduvesdiudaniuningen
Anudueglndifesrndinasgulusyivdseu nans uazidy
neuidsanunsai luldousulssdnadaniunuazly
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Yasduannum

6. UaLAUBLUL

6.1 mstiminmatuagumgiinnuioulunisi
Tneldndoansraduaudou (thermal Sensor) Lilaniuny
Qmwgﬁlumiﬁ"amﬁﬂmuw

6.2 ¥in1saAs1gAinavesdiaaniunlu
JUWUU Lab Color wagyhmsiuSeuiieuriu RGB Color

6.3 Winmumslunisaadengdadlaeldsumisi
wansnsfuievuasana s adluniseumineaves
Auwdanul
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