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BES AT YIRE R &t 2 s Al - ieE R B AL d%Eklzs Arduino »



2 ERZEUHIZE TCS3200 2 EfZMA (CIMCU () TCS3200 it - [&H &y E 1T
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High | High 100% High | High 4kt
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1. BEMHR Z B aket
(1) Arduino IEHYRER %t

Arduino Yfrrﬁlél’ﬁiﬁﬁ}ﬂa—xﬁ{lkﬁﬁ > setup() BRI EEIE FAEIIAEEE - 1)
I LERYIIR ~ ERBLECE Arduino HYELIEERT - loop() pRECAIERETREERT
@H“%ﬁi.ﬁ%ﬁﬂﬁ@ XBARHIERE - ENEFE R B B0 F LB H
e FAFIELET A 2.5 PV S — IR R B CAR N B M 4L~ &t
EE@ RS 05 B o (RIS 0.5 b - ANRRFSHV B EE B S IRE
(EEE RS - WLTEER (B L - E B Im SRR TR R 1Y
.&LJ%JL RS I — T RREMMEL Arduino Ui T | -

&% sketch_jan15a | Arduino 1.6.13 - O X
EE #E =ERE IE =H

sketch_jan15a

#include <TimexOne h= [l

£ TeR3200

#define 30 8

#define 31 9

#define 52 10

#define 53 11

#define OUT 2 // interrupt wwmber int. 0 on MO hoard is pin 2
#define LED 4

{f DigitalWWrite for LED control
#define LEDL 5
#define LEDZ B
#define LEDZ 7

long _count = 0; #F count the frequecy
long _array[4]; /f store the RGEC walue
long _flag = 0; // filter of RGBT queue
char commandChar;
Strimg tmpEtring;

Arduino/Genuino Uno * COM3

&l 6-1 {#F Arduino IDE Bf&% Uno #r_ERYEFEHFES
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LR SRR - T Save Fdl

HITETH TextBox YRS ZRITEAL

SR - DU AR R 5

I - T R TR

ST -

Save

6-2 EEEHL Arduino HYEREATHAFZ
(3) BE AR EESEE
TEEL e rh s AZR8/KI% > B ETT TRV E IR  BHEH T 7T 3

[E S - BB S HETT 300 KAVEGEEZEM - Sel SRR
RIS 30 738 - STTIHERAER O ERZ ST - A NYIRTHE EAEE
fate

Bl (Bl R (E N x, LT 8 x AR RS | X, — x| 2 P4y
8 7™ x, — x|/ 300 i/ INERAT  FRAEEHIAT R B - R B B
HIRETITRABE -
© S 3 [EEETHES o 3 NP AR A N » FREX
BN - IS TE (R IETRE e A » B — MRS -
2. Y ER R TCS3200 AR TR
AETEEATEE 2 Lt AR E NS, - H e LED Seif il R i 5
TCS3200 (L8 (HERANATHIE 4 Fim) - H1F TCS3200 H(f F R Ze4E o1
(SMD - Surface Mount Devices ) » #&E/ N Zyak I AR B 28 &S
ELRHB]E » ()% LED HyB RS HOE 7 Frr -



7 BE{FZELEEt AR R E

TR MR REE REAR Y=g 3 > =(EBl& 2 @B EEn FaE E ot
#5 0.0204% > = [m[ & H AN EFEEZERTE /7 EE Ry 0.0219% o = (& [m] &Ml
ZEFALHEH TSR ELE 8 AR > AR MTA R C A NHE BUER bR EE -
BIVEHE EHE S B AR & 300 ZEHIATEEaME - Bl x, / x > EHEtEBASE
CE Rl (R (B B P (E P Y EE BIRR 5 - 1T ELALA AP E AR N — 282
I

FEGEREH - B O TN R R RRERY > = (=& 300 ZREY{EHNE
P PEEERY £0.1% 2

E= HH R G B I Jz14
300 KAEHE-T{E 2306.1 2238.9 7216.1 2826.2
E1EE B R EE 0.44 0.46 1.71 1.11
G E E 0.0192% | 0.0206% | 0.0237% | 0.0392% | 0.0257%
300 KAEHEI{E 2306.7 2239.1 7216.8 2826.4
gE20OE G ME 0.41 0.34 0.96 0.71
R EME E T 0.0177% | 0.0151% | 0.0133% | 0.0252% | 0.0178%
300 AEHIFEE1E 2305.6 2238.3 7214.1 2825.1
E3OE G ME 0.49 0.43 0.62 0.62
G ME E 0.0211% | 0.0193% | 0.0086% | 0.0218% | 0.0177%
={EEE Z 4R AR T E 0.45 0.41 1.10 0.81
={EE S 2 RS R EEE 4R | 0.0193% | 0.0183% | 0.0152% | 0.0288% | 0.0204%
= A& EREEEREE 2306.1 2238.8 7215.7 2825.9
= el E R (A R RE A 2 0.58 0.41 1.43 0.68
=FEIE A E EEE T E ot 0.0254% | 0.0183% | 0.0199% | 0.0240% | 0.0219%

HLEEEER VCC © 4.43V

LED JEHEEER : 2.81V ~ 2.84V ~ 2.79V

FERHFERARE © 1.62V ~ 1.59V ~ 1.64V

HEEER ] 14.70mA (4.91mA ~ 4.82mA ~ 4.97mA)

F% 3 SR ERHERIES TCS3200 8~ F8E MM BdE
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(B[] & ST 4 2 22 (ST B4 T 50 Eh By 0.0100% » == [6 & (IS 855 st e e
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. BHR | 00 510 390 330 300 200 | TCS3200
iLEEERE VCC 442V 439V 438V 437V 436V 431V 4.43V
281V
LED JIg =) 25 & 2.86V 2.94V 2.98V 3.02V 3.03V 3.10V 2.84V
2. 79V
1.62V
[ H B BRfE 1.56V 1.45V 1.40V 1.35V 1.33V 1.21V 1.59V
1.64V
HLEER I 14.18mA | 28.43mA | 3590mA | 4091mA | 44.33mA | 60.50mA | 14.70mA
=A@ e & g4 0.0230% 0.0158% 0.0161% 0.0121% 0.0100% 0.0156% | 0.0204%
RS @) (4) (5) (2) (D (3) (6)
- R: 2194.0 | R: 3856.7 | R: 4563.4 | R: 5028.1| R: 5399.8| R: 6642.3 | Rz 2306.1
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ST B: 6929.8 | B:12258.8 | B:14551.2 | B:16013.9 | B:17264.9| B:21326.8 | B: 7215.7
I1: 2729.2 | 1: 4896.1 | 1: 5838.5 | 1: 6459.5| 1: 6986.5] 1: 8688.6| 1: 2825.9
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Ttk 4 LLEsTHIRREMENEERE (CREFRATERH)



11 SR Arduino VCC BEEEFRIMEEI 30 Q Z IEM LR HIE AT 4R E

4. HFE AR E MR
BERGEETERT AN SR > HoE s FEREIIRE R & 7] LGREL (et
FEEFALH EFIREDE ? i HEEEEES - i EEg s S
We ? FMHEE e LED HyzZZlni 7 —(E/ NEAAGETHIE > BRaREANlE 12 fr

7N e

12 {EIE&RRIEL Ca 4R E

frr

ETENERFREET A ERES 1uF - [gEER 0.22uF - MEF &7 0.47uF
PPN ZE7% 0.47uF ~ $HE &R 1uF ~ BEER 1uF > HEAFTEHYBER A 5 Fr

10
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/5 0.0185% > H = {&[ml & I Z AT HHE A TR Bl 4TE 13 Fror o

B C HE BAFES | WX ES |MEF &% | PPN &85 | HEHES | HEES
THE 1uF 022uF | 047uF | 047uF 1uF 1uF
EEINE

={HE &4 0.0108% | 0.0112% | 0.0148% | 0.0191% | 0.0134% | 0.0093% | 0.0147%
BRI E (2) (3) (6) (7) (4) (1) (5)

— - R: 5134.8 | R: 5134.2 | R: 5138.6 | R: 5122.1 | R: 5127.8 | R: 5129.7| R: 5128.6
= e & {E G: 5000.5 | G: 4999.8 | G: 5003.9 | G: 4988.0 | G: 4993.5| 6: 4995.6| G: 4994.5
T B:16408.4 | B:16407.2 | B:16420.3 | B:16366.3 | B:16386.7 | B:16392.0 | B:16387.4
I: 6615.0 | I: 6613.4 | 1: 6618.0 | 1: 6596.5 | I1: 6604.9 | 1: 6608.5| I: 6605.6
=& 0.0194% 0.0242% 0.0239% 0.0086% 0.0206% 0.0185% 0.0216%
(R (3) (1) (6) (1) (4) () (5)

T8 S tbtatHIRREMENEEE (B FERIES)
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FEET REET
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M Port M Port
=g =S

00000 00000 3178 G:3091 B:10169 |:4097
EREEE EREEE

G: B 1: Detect
—] ] N — Al

14-1 EetoatEdk 14-2 Z2 A EE T 14-3 HEEREHEEM

h ~ REMAREHYSEX,
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HATAT LA AR P Y B RE A F ORI n [ 25 TR ek B - ZRR A 2ot 218
AR M EACR G S AR B > PATETT 2 FEAY IR R R 1] - =40

M'=c,+c,R+c,G+c,B+c,l +c.RG+c,RB+cC,RI +¢,GB +¢,Gl +¢,,Bl +

T
¢,,R?* +¢,G? +¢;B? +¢,, 12
USRI Y

M'=1 R G B I RG RB RI

GB GI BI R? G°> B® 12]|“

HIFHZ 7 2 8RR AT A SRS A R e L

M,
M = M
M‘S sx1

1 R G B I, RG RB, RI, GB Gl Bl R G* B I}
p_[1 R G B, I, RG, RB, Rl, GB, G,l, B, RZ G? B I
1 R, G, B, I, RG, RB, RI, GB, G]l, Bl R’ G’ B 17| .
..
c-|
_Cl4 15x1
M ~ PC
AR TR (A I e B A B P
c=(PTP)'P"M
DAEHEAHGIVEIRACE - U4 n P2 0E=U S I B AT E S PR HY + H ) +
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HC2+C)+Ci=157H; n=30F » HIFCS +CJ+C; +C2=351F -
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7~ CuSO« B RV EEE I E B
1. BEEERE 0B
(1) EEr B
o fic#d 18 fER [E R BE AR 0 % 100ml -
- K E BIL T R T2 ORI, -
. EHREE SRS ALREE - &Y
- BEEEER A BRIEEGE T > W FEORE -
« DIBETTEEEIAZ G0 ME PRS- AR EAR BB -
- B EESE LS T EI Y o BVt -
« RS EEE IR B AR T EN] > R _EACDER > HE 18 FER[E
TR AR BE S AR S SE R & -
- K EfTEE RN IEE © RS RIFHE -

(2) EhgsCe%

FEFE (M) R G B I JEFE (M) R G B I

0.5000 0.321905 | 0.773024 | 0.689247 | 0.862367 0.1250 0.608254 | 0.874918 | 0.822839 | 0.899926
0.4500 0.323492 | 0.780536 | 0.699194 | 0.873487 0.1000 0.665714 | 0.900065 | 0.854173 | 0.921176
0.4000 0.357143 | 0.799804 | 0.718094 | 0.881394 0.0875 0.704444 | 0.920314 | 0.879439 | 0.939708
0.3500 0.395238 | 0.826911 | 0.746245 | 0.900667 0.0750 0.744127 | 0.939582 | 0.905103 | 0.958982
0.3000 0451111 | 0.866754 | 0.790908 | 0.935014 0.0625 0.756190 | 0.926845 | 0.895056 | 0.940944
0.2500 0.495873 | 0.886022 | 0.811400 | 0.938967 0.0500 0.790794 | 0.934357 | 0.908187 | 0.946627
0.2000 0555873 | 0.909210 | 0.841639 | 0.952805 0.0313 0.847937 | 0.946440 | 0.929275 | 0.954781
0.1750 0551429 | 0.870999 | 0.808614 | 0.908821 0.0125 0.936508 | 0.983997 | 0.976425 | 0.990363
0.1500 0572698 | 0.870346 | 0.813389 | 0.903385 0.0050 0.923810 | 0.942521 | 0.939023 | 0.943909

g 6 SRS RS NIE
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2. CuSO- B HRHI B AL HIKEL
FIABTT

SRR (B 15) A G

A ERRGER  TTDEM R R
RSE AR T - S I R 5

ﬁ%mﬁﬂ

'_‘_"Eﬁa

r,\,\E/}F

FEFIHFAS

SRR AR IR 7-2
%T 0] DA I L A 8

R HIRE

f,(R,G,B,1)=—6.105337 x10* +5.657205x R +

1.231387 x10" x G — 2.658432x10' x B +

8.656363x |

f,(R,G,B, 1)=—3.837654x10~° +1.195951x 10" xR +

3.533276x10" x G —4.863890x10" x B +
2.258947 x | —5.985871x10° x RG +
6.440552x10% x RB +6.246528 x10" x Rl +
2.469060 x10° x GB —5.639375x10? x Gl +

2.952478x10" x BI

—6.152268x10" xR? —

6.834009x10° x G* —1.537499x10° x B* +

2.388791x10° x I?

sl TCS3200 Estimating Function - O

BEREZENE

18,0.005,0 52281,0 042521,0.933022,0.04 2000 ~
17,0.0125,0926502,0 022007,0 A76425,0 090362
16,0.031,0.847027,0 04644,0 0202750254781
15,0.05,0.790734,0 024 257,0,802127,0, 946627
14,0.06250.75619,0 926345,0 835056,0 340944

13,0.075,0 744127,0.929582,0 9051 03,0 355952

12 0 08?5 0. ?04444 . 920314 0, 8?9439 0923702

11, i 1,0, 665?14 0. QDDDES ik 8541'?3 002117

ID 01250, 608254 il 8?4918 . 822839 0209026

5,0, 15,0. 5?2698 0. 8?0346 0. 813389 0 503385

8,0.175,0. 551429 . 8?0999 0. 808614 09053521
7,0.2,0.555873,0. 90921 0. 841639 11954805

6,0 ot 0. 4958?3 0. 886022 021 14 [1.933067

5030451111, il H66754, i ?QDQDE 0025014

4,0.35,0. 395238 0. 826911 0. '?46245 0900667 v

BAER

R G

-0.0000000038 37654
1135951 3744732700
35.2337550250438800
48628300836 194600
2.258946616 509660
-508 5871420098 55000
644 055175658850000
2. 465280263229000
2469 059776242000000
-562.037475325113000
20 524777491866200
-61 52267640121 3400
-682.4009232621 12000
-15327.400357222000000
238 8790025 21657000

O -z ® ZI=

BETE

[ 15 RS ek B (R EE T E AR

HERE M) 0.5000 | 0.4500 | 0.4000 | 0.3500 | 0.3000 | 0.2500 | 0.2000 | 0.1750 | 0.1500
—P& f,(R,G,B,1 ) {5 HIERE | 0.4812 | 0.4145 | 0.4081 | 0.3759 | 0.2926 | 0.2725 | 0.2134 | 0.2149 | 0.1532
P& £,(R,G,B, 1 ) {#: AR | 0.4995 | 0.4501 | 0.3992 | 0.3531 | 0.2991 | 0.2467 | 0.2029 | 0.1743 | 0.1496
HEEE M 0.1250 | 0.1000 | 0.0875 | 0.0750 | 0.0625 | 0.0500 | 0.0313 | 0.0125 | 0.0050
—p& f,(R,G,B,1 ) {i {2 | 0.1295 | 0.1152 | 0.0724 | 0.0187 | 0.0411 | 0.0294 | 0.0115 | 0.0296 | 0.0392
P& f,(R,G,B,1 ) {# AR | 0.1258 | 0.1003 | 0.0874 | 0.0753 | 0.0607 | 0.0499 | 0.0320 | 0.0122 | 0.0051
A& 11 PSR (SR
AT AR o )
. SEIgdE R FHRAGECE T
N P& TE=
n=1 0.021050 0.97354
n=2 0.000956 0.99991

FAE 7-2 VULEN FE AL HI R BRI HIBE T
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Q.50

0.40

R*= 087354

0.20

0.20

Q.10

0.00

0.20 0.20 0.40 0.50

16-1 — PSR By (e MR B EL T R L AR A (RHBR (B~ 7 0.97354)

0.50

0.40

R?= 099991 e

0.30

0.20

0.10

0.00

0.00

0.10 0.20 0.20 0.40 0.50

16-2 PR Al AR By Al MRS BLEC B R R AR RA M CHHRA (A7 75 0.99991 )

3. FREEAG B H R TERE
SIINICRE T 5 TR [RIRFE AR SR - A1 = R S P (S M ek B T
> HPREEE SRR 8 For - SPIIRRE 2.75% » TRk B HAL
e b R SRR A AT DASREREEY A58

17 FETERENEURAY 5 TA FR R AR

16



HEREM) 0.3900 0.2300 0.1600 0.0700 0.0300

IR M) 0.3966 0.2257 0.1556 0.0669 0.0309

HHFE(%) 1.70% 1.89% 2.72% 4.47% 2.94%
FAE 8 (MBI (A B RS AR E CPTRRE R 2.75% )

£~ FeSCN" BEFAMRHVRE R EER
1. EERIEE DB,

(1) EEr B
- Bo#d 18 fE A [EREHIM S EEE AR - % 100ml -

FeSCN > (M) il #8455 3k

0.00070000 0.00140000M Fe(NO,); S0ml E# 0.2M KSCN S0ml J&#&
0.00062500 0.00125000M Fe(NO,), S0ml E& 0.2M KSCN S0ml JE&
0.00050000 0.00100000M Fe(NO,), S0ml &1 0.2M KSCN S0ml JE&r
0.00044000 0.00088000M Fe(NO,), SOml Ei 0.2M KSCN S0ml jE#&
0.00035000 0.00070000M Fe(NO,), S0ml B1 02M KSCN 50ml Jiir
0.00031250 0.00062500M Fe(NO,); S0ml E# 0.2M KSCN S0ml J&&
000025000 0.00050000M Fe(NO,); 50ml B 02M KSCN S0ml jiés
0.00022000 0.00044000M Fe(NO,), SOml E& 0.2M KSCN S0ml &
0.00017500 0.00035000M Fe(NO,), S0ml £ 02M KSCN SOml J&&
0.00015625 0.00031250M Fe(NO,), S0ml E# 0.2M KSCN S0ml J&&
0.00012500 0.00025000M Fe(NO,), S0ml E& 0.2M KSCN S0ml JE#
0.00011000 0.00022000M Fe(NO,), S0ml E& 0.2M KSCN S0ml JE&
0.00008750 0.00017500M Fe(NO,), S0ml B 0.2M KSCN SOml ;&
0.00007813 0.00015626M Fe(NO,), S0ml B1 02M KSCN 50ml Jiir
0.00007000 0.00014000M Fe(NO,); S0ml B# 0.2M KSCN S0ml J&&
0.00004375 0.00008750M Fe(NO,); S0ml E# 0.2M KSCN SOml j&é
0.00003906 0.00007812M Fe(NO,), S0ml B 0.2M KSCN SOml &
0.00002750 0.00005500M Fe(NO,), 50ml B1 02M KSCN 50ml Jir

-+ BRI A TR HNO, » SEARMERIIRTE - PRS-
- HERFEbBLHHE b -
- MHBETEEIEADIE - RERGEREE -

(2) EBRECER

R (M) R G B I TS (M) R G B

0.00070000 | 0.387861 | 0.057981 | 0.133935 | 0.057330 | 0.00015625 | 0.717624 | 0.308564 | 0.378282

0.212472

0.00062500 | 0.375527 | 0.054982 | 0.128156 | 0.054564 | 0.00012500 | 0.785381 | 0.362140 | 0.436554

0.263882

0.00050000 | 0443591 | 0.074417 | 0.159791 | 0.068241 | 0.00011000 | 0.812750 | 0.431070 | 0.491384

0.325376

0.00044000 | 0481308 | 0.085734 | 0.176084 | 0.072133 | 0.00008750 | 0.842259 | 0.545818 | 0.585015

0.443299

0.00035000 | 0.549497 | 0.124958 | 0.216668 | 0.087503 | 0.00007813 | 0.843233 | 0.582806 | 0.613809

0.483782

0.00031250 | 0.567997 | 0.136954 | 0.229038 | 0.093538 | 0.00007000 | 0.874020 | 0.579572 | 0.620085

0.479148

0.00025000 | 0.614486 | 0.160494 | 0.255875 | 0.108459 | 0.00004375 | 0.933788 | 0.792403 | 0.803609

0.723912

0.00022000 | 0.649866 | 0.198217 | 0.288251 | 0.130514 | 0.00003906 | 0.918208 | 0.781406 | 0.792152

0.716118

0.00017500 | 0.694255 | 0.274242 | 0349285 | 0.184310 | 0.00002750 | 0.954940 | 0.843621 | 0.852846

0.792164

FAE O SR E R B SEE AR R U E

17




2. FeSCN™ B T MR R R A pRr 8
FIFBTEEENERX ([E18) SAGF
B EERGER - v EH SR
FEEIEHIPRE AT - & PSR BT &
FH AR A Ak R R B L R TS I A R AR
10-1 > S H5 48 ¥ 30 22 ROMH B MR 20 3R A%
10-2 Fow > A DA H P 0 (i e B
AR RIRE

f(R,G,B,l)=9.066677x10"" +1.798648x107* xR+

2.811345x107° xG —6.971823x107° x B +
2.346425x107% x |

f,(R,G,B,l) = 3.389000x10** +4.168884x10 " xR+

7.569237x10™ x G —1.687888x B +
5.058949x107" x | —1.904719x10" x RG +
4490276 x10" x RB —1.421238x 10" x Rl +
7.111005x10" x GB — 2.282976 x 10" x GI +
5.364932x10" x Bl —5.945116x R* —
1.486529%10" x G* —8.430116 x 10" x B2 —
8.453928 x |2

a5l TC53200 Estimating Function - O X

ERELENE

18,0.0000275,0 05404,0 84 2621,0.852846,0 702164 A
17,0.00002906,0 918208,0. 781 406,0 7921 52,0 716118

16,0.00004375,0 923788,0.792403,0.803609,0 723912
15,0.00007,0.874020,0 579572,0 620085,0.473145
14,0.0000781 3,084 3232,0.592006,0.61 3809,0 483732
13,0.0000375,0 842250,0 545818,0. 58501 5,0 44 2200
12,0.00011,0.81275,0.42107,0 491 284,0. 225376
11,0.000125,0.785281,0 36214,0 426554,0 263852
10,0.00015625,0.7176324,0.3208564,0. 375282,0. 212472

9

8.0

7,0.00025,0.614486,0.160404,0 255875,0.1034 59
6,0.0003125,0 567997,0.1 36954,0 229038,0 093528
5,0.00035,0.549497,0.124358,0 216668,0. 087503
4,0.00044,0.481308,0.085734,0.176024,0.072133 v

SABE

HREE G

0.000000000003339
0.416888204257212
0.756022704155500
-1.687587573957970
0.505894397858360
-19.047185164222200
44 002757625661 500
-14 212378024 245300
71.110050053868300
-22.829764803362800
53 64021 5480065400
-5.045116254187370
-14 865280226727200
-84 301158027960400
-0.453928191833670

Ok @k | G848

BEEE

18 JREA ek B ARG TR

HEEE M 0.00070000 | 0.00062500 | 0.00050000 | 0.00044000 | 0.00035000 | 0.00031250
—B& f,(R,G,B, 1) {5 HlRErE 0.00061041 | 0.00064145 | 0.00053040 | 0.00048345 | 0.00034585 | 0.00029583
P& £,(R,G,B, 1) {3 0.00067616 | 0.00063982 | 0.00052339 | 0.00042176 | 0.00035319 | 0.00030999
EEEE (M) 0.00025000 | 0.00022000 | 0.00017500 | 0.00015625 | 0.00012500 | 0.00011000
—F& f,(R,G,B, 1 ) {5 Hl R 000027343 | 0.00023062 | 0.00017287 | 0.00019641 | 0.00006789 | 0.00011635
[ f,(R,G,B, 1) {3 R 000025808 | 0.00021471 | 000018432 | 000014717 | 000011682 | 0.00012287
EHEERE (M) 0.00008750 | 0.00007813 | 0.00007000 | 0.00004375 | 0.00003906 | 0.00002750
—p& f,(R,G,B, 1) {5 HlEe s 000011123 | 0.00011065 | 0.00002602 | 0.00003553 | 0.00006156 | 0.00002547
[ £,(R,G,B, 1) R 000007594 | 0.00008383 | 0.00007262 | 0.00004268 | 0.00003982 | 0.00002758
FHE 10-1 PSRRI AN E
A BRI
AR R TERRAECE T
N PEZ5IEZ
n=1 0.0000265634 0.97138
n=2 0.0000088577 0.99666

Fet 10-2 Ve N e By £ HE
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0.0008
R*=0.07138
.
0.0006 .
N
» )
0.0004
el
0.0002 — e
=
9o ¥
-
0.0000 e . . . .
0.0000 0.0002 0.0004 0.0006 0.0008
19-1 — P& M err S5y Aok SHR B L B R A B M (AR5 By~ )7 0.97138)
0.0008
R*= 0.99666 .
e
0.0006 -
0.0004 -8
- --.--‘
.
.--'*’--
0.0002 —— -
I
-
0.0000 o . . . .
0.0000 0.0002 0.0004 0.0006 0.0008
19-2 P M Ry 5 Ak SHR B L B R A B M (A BRI 5By~ 7 0.99666 )

3. REEAE R B IRHERE

SN T 5 A ELR AR ST AR - AR SRy —PE R e Bk i
TTHIE - EERNEEEROFAE 11 For - PR 3.77%  FRorfElen s
AL AU Y B S s ARt T AR R A58

20 ARERETIEAFINY 5 R AT R T 5

19



HEREEM) 0.00052000 | 0.00030000 | 0.00017000 | 0.00006300 | 0.00004000
fEHLEEEM) 0.00053982 | 0.00029873 | 0.00018092 | 0.00005894 | 0.00004070
R (%) 3.81% 0.42% 6.42% 6.45% 1.76%
FAE 11 TR BN B B RS AR 2 (CEIRRE R 3.77% )
Y.
— ~ BREEEAENXEE
ﬁ’ﬂaﬁj/j VB.Net Eﬁg’ﬂz}\ i&é@;%g’fgjﬂﬁﬂ% sl TCS3200 Concentration Detect - O X
= BBAAVBTE AEAIE 21 Fror » £8EEL L
N PN N ., ALEEREE
e~ 22 HRIE R AR (R R B (B
% > ETIBEHEAT ORI (R R | S S
IS FERAE TextBox (SCFHE) -
=53
R:3199 G:3108 B:10202 |:4112 Get
EREEESR
| | Load
R:1868 G:2784 B:8526 |:3826

20

149228215 | | Clear | [ save

1,0.1610545904,0.583952,0,805753,0 835718,0.930447

21 ERRE IR




= - Y et 2 ERERES

1. HER
SELRIEEE SELRITEEE SELRIBIEEE
SEERIEEE Ky E

FRAFIEE FH~E R B fZemiles Arduino K E8%2 ElCHI RS TCS3200 Ay B B4Ry bR
gt #Ei USB 4 MHE BRIV EFAEHNE - B o] ZE @R R Y (HNE R 2
JRRE > (ERREARIETE (R - B ZOR6][7][8][Q1VAE B LLEREAK - BfGRF
7% » NREEAEFHEYMVEIREEE - RECsR BB R ETE TAE -
2. TEHERE

S ER6][7][8][915 & A A Ye B E I AR iy 2 FE s B AR At VA TR I R TS
EIRBE AR E E R DR R » fEN K H—M R B RN 704 > =
AR TR 2 fREEMER A/ NYERZE » FfIaV (iRl erE AL E - SR ~ BEf -
DRFELE 4 (EEEATAHR © bR T E AN SEB A RSN B R EER 2
FERH6][71B][O1LL e sk » FRAw N » AEMEERL S -

= - HERERE

TELMR S AR HESARFRE 2 1%  BREE A AR S EOR R E A 2.75%LL 5 3.77%HY
iz o Wl RN AE T FHERNE 2/ NBOR & =1 - 1 HAEREERAR T
T B EERER RN - HAMEHEAE 20CHUIRE T - Fia 2 Ak al b S
SPAITH IR > IR RS 2 g sl B B E RN — -

RE ~ &5am -
— ~ EESEERE 0 DL Arduino K TCS3200 FEEFT] DUHIE FIEREN A ROETE - T
R OEREE 2 B - BATEERSMIIE SIS - BRFEE > EERES
FAERE - (BaERFIERR HAUHERT -
T RNEBIEEEERTR o ERAE USB 1 E BB ERE - RETEAE M) 7R
B ISR - EIRALERS « —FHERSE > nJDUBREGERGE R WINPT o (]
MR o
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=~ BT {# LED G gsg - MBeE H R SER & Al & 30Q ;> mI {2
e AREE ERF HARENE - 1 A B b st Z R A IOk - FFEUBES
RESE © MHEN AN RS - 2B B 1 I ARSI e R -

MY~ ERAEHIRES T - FRFIREE Arduino K2 TCS3200 ZH#14: » TEEFIUEMIFTAE T 4
IR - DAz HHIEUHIE U E IO E R BIR IERL - ERAESSETH
EEpEE (% > BN 2 5 P FE 2 HASXENZ I EIRERE
o e o S (L > RE (oM B4 O B B A

T~ EAALE ~ &k~ BLth -~ SEFVUREEANE - FEEC 2 T 2 IH R AR =,
R AR B - ] DR S R MR R (RS T L -

N E S DMEREROR ISR &Y - HEEEE N AT HEE 2 HAM A RO At A -

- SHEH
— ~ il P AT LA R A LR -
C REERE, “SForEiR N iEgsL, 2012 -
» #IH S, “ARDUINO fu{E AFTEE],” BlE&EH, 2014 -
« 2=, “Microsoft Visual Basic 2015 : f2 N EEETEFIZAR,” FEIERY, 2015 -
+ https://www.parallax.com/sites/default/files/downloads/28302-TCS3200-doc.pdf 23
EUHIES TCS3200 i #if&si =, PARALLAX 4k -
- AT BRI - BRIGEE - FRIESR, "R Kb —th e A E R VAT
KR, HERES 43 BT/ NEREEE G EFan, 2003 -
t - MEEE, "BESTEDCET 2 5 4 B ERIESHEE(E Mn, 2005
S\ TEET ~ P BRI - SRS, "HRREEN T A A ST EEE R
FER,” RERES 46 | T/ NEREEE G EIFan, 2006 -
JL~ BREES ~ BYPHEE,  “BaT - st - BTGBt e B e A R+
FEECEEE 46 e/ NERI R B a5 =44 {Fin, 2006 -

M E N

>t

il ~ BiFgk -
—  RREMEHIR Arduino HETRR AT

#include <TimerOne.h>

#define SO 8

#define S1 9

#define S2 10

#define S3 11

#define OUT 2 //interrupt number int.0 on UNO board is pin 2
#define LED 4 //TCS3200 LED pin

#define TRANSISTOR 6 //Transistor switch

long _count=0; //count the frequecy
long _array[4]; //store the RGBC value

22



long _flag=0; //filter of RGBC queue
char commandChar;
String tmpString;

1
void setup() {
pinMode(S0, OUTPUT);
pinMode(S1, OUTPUT);
pinMode(S2, OUTPUT);
pinMode(S3, OUTPUT);
pinMode(OUT, INPUT);
pinMode(LED, OUTPUT);
pinMode(TRANSISTOR, OUTPUT);
digitalWrite(SO, HIGH); //output frequency scaling 20%
digitalWrite(S1, LOW);
digitalWrite(LED, LOW); //TCS3200 LED off
digitalWrite(TRANSISTOR, LOW); //LED off
Serial.begin(9600);
}
void loop() {
if (Serial.available() > 0)
commandChar = Serial.read();
delay(100);
switch (commandChar)
case 'S //Stability_Test_Start
digitalWrite(LED, HIGH); //TCS3200 LED on
digitalWrite(TRANSISTOR, HIGH); //LED on
Timerl.attachInterrupt(TCS_Callback); //attaches callback() as a timer overflow interrupt
attachiInterrupt(0, TCS_Count, RISING); //interrupt number int.0 on UNO board is pin 2
Timerl.initialize(500000); //set a timer of length 500000 microseconds ( 0.5sec )
Timerl.setPeriod(500000); //set 0.5sec period
_flag=4; /Ndle
_count =0;
break;
case 'P':  //Stability_Test_Stop
digitalWrite(LED, LOW); // TCS3200 LED off
digitalWrite(TRANSISTOR, LOW); //LED off
Timerl.stop();
Timerl.detachinterrupt();
detachinterrupt(0); //Stability Test Stop !
break;
default:
tmpString = String(“'default : not a commandChar");
Serial.printIn(tmpString);
break;
}
}
}
1l

void TCS_Count()

_count ++;

}

void TCS_Callback()
switch (_flag)
case 0: /[ 1.0s, 3.5s, 6.0s, ...
_array[0] = _count, //4C8R4LE

_flag=1; //next step : Filter without Green
digitalWrite(S2, HIGH);
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digitalWrite(S3, HIGH);
Timerl.setPeriod(500000); //set 0.5sec period
_count=0;
break;

case 1: /[ 1.5s, 4.0s, 6.5s, ...
_array[1] = _count; //4C§R4%
_flag=2; //next step : Filter without Blue
digitalWrite(S2, LOW);
digitalWrite(S3, HIGH);
Timerl.setPeriod(500000); //set 0.5sec period
_count=0;
break;

case 2: /%5 2.0s, 4.5, 7.0s, ...
_array[2] = _count, //4 EREE R
_flag=3; //nextstep : Clear(no filter)
digitalWrite(S2, HIGH);
digitalWrite(S3, LOW);
Timerl.setPeriod(500000); //set 0.5sec period
_count=0;
break;

case 3: //ZF 2.5s,5.0s, 7.5s, ....
_array[3] = _count; //42§Een R
_flag=4; /Inextstep: Idle
Timerl.setPeriod(500000); //set 0.5sec period
_count =0;
tmpString = String();
tmpString = tmpString + _array[0] +',' + _array[1] +',' + _array[2] +',' + _array[3];
Serial.printin(tmpString); /it (R EUHI(E 21 55 7155
break;

case 4: /%5 0.5s, 3.0s, 5.55, ...
_flag=0; //next step : Filter without Red
digitalWrite(S2, LOW);
digitalWrite(S3, LOW);
Timerl.setPeriod(500000); //set 0.5sec period
_count=0;
break;

}
}

=~ REMNH BRI EET

Imports System.l10
Imports System.lO.Ports

Public Class Form1

Dim COMport As String
Dim count, stopCount As Integer

Private Sub Form1_Load(sender As Object, e As EventArgs) Handles MyBase.Load 'f2=—Fa#A%h{ THS
COMport =""
For Each port As String In My.Computer.Ports.SerialPortNames
ComboBox.ltems.Add(port)
Next
btnConnect.Enabled = False
rad200.Enabled = False : rad300.Enabled = False : rad400.Enabled = False
btnSwitch.Enabled = False
btnSave.Enabled = False
TextBox. Text=""
End Sub

Private Sub ComboBox_SelectedindexChanged(sender As Object, e As EventArgs) Handles
If (ComboBox.Selectedltem <> "") Then
COMport = ComboBox.Selectedltem

btnConnect.Enabled = True
End If
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End Sub

Private Sub btnConnect_Click(sender As Object, e As EventArgs) Handles btnConnect.Click
If (btnConnect.Text = "Connect") Then '--- $% |~ Connect
If (COMport <>"") Then
If SerialPort.1sOpen Then
SerialPort.Close()
End If
Try
With SerialPort
.PortName = COMport
.BaudRate = 9600
.DataBits = 8
.Parity = System.lO.Ports.Parity.None
.StopBits = System.10.Ports.StopBits.One
.Handshake = System.lO.Ports.Handshake.None
.Encoding = System.Text.Encoding.Default
End With
SerialPort.Open()
btnConnect. Text = "disConnect"
rad200.Enabled = True : rad300.Enabled = True : rad400.Enabled = True
btnSwitch.Enabled = True
IblICount.Text = "0"
TextBox.Text =""
btnSave.Enabled = False
Catch ex As Exception
MessageBox.Show(ex.Message)
End Try
Else
MsgBox("'Select a COM port first 1)
End If
Else '--- %~ disConnect
btnConnect. Text = "Connect"
btnSwitch. Text = "Start"
btnSwitch.Enabled = False
rad200.Enabled = False : rad300.Enabled = False : rad400.Enabled = False
SerialPort.Write("P") 'Stability Test Stop
SerialPort.Close()
End If
End Sub

Private Sub btnSwitch_Click(sender As Object, e As EventArgs) Handles btnSwitch.Click
If (btnSwitch.Text = "Start") Then '--- %~ Start
If SerialPort.1sOpen Then
btnSwitch. Text = "Stop"
IbICount.Text = "0"
count=0
btnSave.Enabled = True
TextBox.Text ="
If rad200.Checked = True Then stopCount = 200
If rad300.Checked = True Then stopCount = 300
If rad400.Checked = True Then stopCount = 400
rad200.Enabled = False : rad300.Enabled = False : rad400.Enabled = False
SerialPort.Write("'S") 'Stability Test Start
Else
MsgBox("Open Serial port first I")
End If
Else '--- % |~ Stop
btnSwitch.Text = "Start"
rad200.Enabled = True : rad300.Enabled = True : rad400.Enabled = True
SerialPort.Write("P") 'Stability Test Stop
End If
End Sub

Private Sub SerialPort_DataReceived(sender As Object, e As SerialDataReceivedEventArgs) Handles
SerialPort.DataReceived “& S5 5I[IE R B E RS
Dim Incoming As String
Try
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Incoming = SerialPort.ReadLine()
Incoming = Incoming.Trim()
If Incoming Is Nothing Then
TextBox.Text &= "nothing" & vbCrLf
Else
count = count + 1
If count <= stopCount Then
IblCount.Text = count & "' / " & stopCount
TextBox.Text &= Incoming & vhbCrLf
Else
btnSwitch.Text = "Start"
rad200.Enabled = True : rad300.Enabled = True : rad400.Enabled = True
SerialPort.Write("P") 'Stability Test Stop
End If
End If
Catch ex As TimeoutException
TextBox.Text &= "Serial Port read error !" & vbCrLf
End Try
End Sub

Private Sub btnSave_Click(sender As Object, e As EventArgs) Handles btnSave.Click
SaveFileDialog.Filter = "txt files (*.txt)|*.txt|All files (*.*)[*.*"
SaveFileDialog.Title = "{EEF CF8"

SaveFileDialog.ShowDialog()

End Sub

Private Sub SaveFileDialog_FileOk(sender As Object, e As System.ComponentModel.CancelEventArgs)
Handles SaveFileDialog.FileOk
Dim FS As FileStream = SaveFileDialog.OpenFile
If FS IsNot Nothing Then
Dim SW As New StreamWriter(FS)
SW.Write(TextBox.Text. Trim())
SW.Close()
End If
FS.Close()
End Sub

Private Sub Form1_FormClosed(sender As Object, e As FormClosedEventArgs) Handles Me.FormClosed
If SerialPort.1sOpen Then
SerialPort.Close()
End If
End Sub

End Class
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