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Testing and Analysis of Dynamic Response Characteristics
of Color Sensors Based on Phase Method

YAO Shang—jin, CAI Jin—da
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: This paper studied the dynamic response characteristics of color sensor. The phase method was used to test
and analyze the dynamic response characteristics of color sensor. A testing device was set with the embedded industrial
touch screen as the controlling core in combination with the color sensor, the Fuji servo motor, the servo drive and the
encoder to indirectly test the dynamic response time. The MATLAB software was used to process experimental data to
analyze its dynamic characteristics. The dynamic response time was measured to be 2 ms according to the phase method
based on touch screen in the dynamic response time, and its system was a first order system. The measurement method was
simple and reliable, and the dynamic response time can be measured in a variety of sensors and can determine the system
characteristics.
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Fig.1 Schematic diagram of testing device

3 MIXEERFE

3.1 MhiK[EE

K HIEET ARMO S3C2416 fAb BEES A7 A fili 455 e 2
il 5 AL 325, WK £ b A% Jtis 110 20 285 Wi 1o Fsf 1), A
(VA7 Rl N VAR (= H P = 2P U A R~ S il |4
FESE AR AL DA Tl 85 58 S 3 il e | b5t
I A 0 S R 4 R AR IR 2, DA T4 i
U™, fildbise n] Dh4as il B HL e R B, For,
[k wp ) Z2 AR SR AL 3k 1) 1 BE RN B, AR R
MR AL, 03— HLIk B 5] 3, kb
(/) 22 /] DA FE IS R] o 33k B 3 ok 00 45 2 285 i) o7 s
(] PR A [ 2 ST T IOk i 3, Al B A JEeti 1 s 25

Wi 4k . T ARMO 8 Tl fis 45657 79 1/0 43 B 15 O
DL 2, AT U ke B A% O 552 Tl il o7 5 1
LD TR R PO B DN R SRR AN (o S R
] i 2 A g 257 Dk A5 5 i th A5 ARl R LK
PRECF K b7 1)

DT R
AR LB R Bk =] x| Y,
MLz S = X, Y, [l

Fl2 1045
Fig.2 I/O allocation

3.2 MikA=*

bR AL R Sl 2 PR B KB LK 3, (8
PRI LE L S 2 (R 5 (215 5 ) b, AL i 23
152455 1E_EJ7  RIEORME R i i Z (55
PRTE ] — 7 B o Tl il 45 B i 1 11 42 i ok v 45 4]
i 3% s i , 9% 3 o 9K Bh £ Al L BIL L — 3 PR B NV 5%
gy, RN DLIET 3 AL BN R R i s L koA £
5, BV 5% 09 X, VA R IR A, IR 55 B2 rh
PRI B s AR IR % 5 S LRI, (2 Ias 2l
B, o TSl AT — 5 B ], Rk 4 L AL A
kbR Bt s, s e A A E S . M0k
PRI A (5 I, b f5 57 1 X, A TR BT A 7 TP B
I 55 v 1 R LR B b B T A AR Bl
AW LI ) ¢ — 5 , 4 L MLEL 33 N AR, Bk o &l P AN
[] , XA AT AR A R RN N Y P33 P-N T,
LA B sh 25 i W

4 ZERSH

BT O 5 U IBCT 8, A 5% 3l 15, 30,
45,60,75,90, 105, 120, 135, 150, 165, 180 r/min (il
ARG ) B ke E i 1,2,3,4,5,6,7,8,
9,10,11,12 4, I MATLAB & B4 | i 4 N—P &l
UL 4,

MATALB %if4 :

N=[500,1000, 1500,2000,2500,3000, 3500,4000,
4500,5000, 5500, 6000];

P=[1,2,3,4,5,6,7,8,9,10,11,12];

Y=polyfit(N, P, 1) ; %o—IXRZIWAXIUA

Pi=polyval(Y,N); % plot JUUAEHE . — A <k

plot(N,P,"*’ \N,P,,” . ) %K



H36k 134

i <8 55 < HE T AR OLEE Y (ARG I 5

Sf 2SR RIS A 103

W R 12
10
A/@ﬁ‘ <: 8 :
Q, ¥
' R 6
T
% 4 .
2 ¥
0

i 2 34 5 6
3 (x 10%/(r + min™)

K3 R
Fig.3 Schematic diagram

K4 SR Kb SE AR
Fig.4 The relationship graph of

of testing principle frequency and pulse

xlabel ("W N') 5 % x 11 ylabel ('K ih P') 5 %
y e

HF N-P EUE LR, vl E H e 3h 245 7 B[R] Y
Jik wp b 7 ML 3R A5 (R G (R 36 , AT A5 bR A% R
PSR B 2 ms, H L RS2 250,

HY 43 AT 245 S T 0, 8 Sl A e L B[] N LML
ST AT, DUAS 4 K BB A | 3% 5 S BRI G AH T
QOMﬁm%%%&ﬁ%%?mewmmaﬂu
P U152 o € 7 St B L At A% JER A8 1) 3 25 i i
HWﬂﬁﬁ%Kﬁ%@ﬁ%%?@@ﬂ% LRGSR
H—Br RSt A, X Lok B 2R = 0 B shiE
%Miumﬁ@ﬁ%@%mmum@wm¢ﬁmm

B3

(1] #75 . b ORGSR AT S B[] A% Tll, 2013
(10):84.
YANG Qing—yan. Photoelectric Color Sensors and Application
[J]. Packaging Industry,2013 (10) : 84.

2] M, ETUL ARSI E AL R BT ). EREAR
GRS 1 1996(12) : 7—9.
YE Zi-jie, WANG Zi—jiang. Study Color Detection Photoelec—
tric Sensor{J]. Instrument Technique and Sensor, 1996 (12):
7—9.

(3] BEJT. bR AN R Y 8 (T, BRI %5, 2009(7) :
42—44.
XUE Ren. Selection of Color and Color Sensors [J]. Print
Magazine, 2009 (7) :42—44.

(4] 2T % Bk A RISEAL. B RE T bR % B i . %X
iR A 5 ALFE, 2008,23(3) :61—63.

LI Wan—jun, YANG Yong—cai, Liu Li-li. Development of
Intelligent Color Sensor{J]. Data Acquisition and Processing,
2008,23(3):61—63.

[5] KNIPP D, HERZOG P G, HELMUT
Silicon Color Sensors[J]. Electron Devices, 2002 (1) : 170—
176.

[6] JEEVA B,BABU J R S,CHITRA M. Study of Inter—Integrat—
ed Circuit Color Sensor with Microcontroller[J]. ICETEEEM,
2012(12):1—5.

(71 B, BRI, Ber e @ AR AR BT IR 2A AT
A:211,2003(2) :45—53.

LU Wei—chou, CHEN Xu. Digital Color Sensor{J]. Zhongshan
University Graduate School Journal ,2003(2) : 45—53.

(8] E R, 2. (bR L ES TAR R BRI ] =04
2008(6) :28—30.

WANG Liang, LI Hong. Color Sensors Preliminary works[J].
Chinese Mineral Salt,2008(0) : 28—30.

[9] KEY P F, LAZZARA A R. Color Mark Detector: United
States ,4101784[P] . 2002—-04-02.

[10] @Z%EF FcHR , 1. AL Sh MR M 22 W 2650 R 52 7

J] AL FE ,2004(5) : 593—596.
DAI Xian-zhong, YIN Ming, WANG Qin. Neural Network
Inverse Dynamic Compensation of Sensor Systems Approach
[J]. Instrumentation, 2004 (5) : 593—596.

(1] JaEok. brfe /)] A H, 2012(11) 11,

ZHOU Yu-lai. Color sensors[J]. Life Physics,2012(11) : 11.

IRBHAL AL A Sh AR Y S IR ST 5 i M), A AE :

B R A, 1999.

XU Ke—jun. Using Research Methods Sensor Dynamics[M].

Hefei: China University of Technology Press, 1999.

[13] ZEHI, B, 3 TR ATl b #5057 A 42 AE RS 42 1l 2%

Gl SCRHAR SRS, 2014(8) : 70—73.

CAI Jin—da, HUANG Shuai. Based Embedded Industrial

Touch Screen Jacquard Traverse Control System[J]. Instru—

ment Technique and Sensor,2014 (8):70—73.

BRARIR N R BESTAE. W] R R SR TE BR O A R D)

WAL RN A SRS, 2001(5) :36—38.

CAI Jin—da, LIU Jing-ran, CUI Shou-xiang. Programmable

Logic Controller in CNC Cutting Plastic Pipe Production Line

S. Stacked Amorphous

[2

—

[14

—

Applications[J]. Naturalized and Instrumentation, 2001 (5) :
36—38.

[15] #5015, FFARIT, 5L, ST ARMO BRI AR P A Rkt
AR AL R4, 2013,34(10) : 2198—2204.
CAI Jin—da, QI Jian—hong, GU Hao. Research and Develop—
ment of Roller Biochip Microarrayer Based on ARMO9[J]. Chi-
nese Journal of Scientific Instrument, 2013, 34 (10) : 2198—
2204.



