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New anti-jamming technology and verification of infraed

touch screen receiver unit
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Technology of China,Chengdu 610054, China)

Abstract: Infrared touch screen works through transmitting and receiving infrared light, which is sen-
sitive in the change of environmental illumination factors. Infrared touch screen will be disturbed in the
external strong light environment,leading that the infrared receiving tube receives light intensity ab-
normally and it may cause malfunction. First, high frequency infrared light transmission and reception
is used to filter band component of sunlight interference by the method of lock-in amplifier. Second,
the method of the direct exposure of sunlight anti-interference has been realized and its result is
proved. In addition, the filter circuit which traditional amplification after stage haves is removed by im-
proving the demodulation algorithm of the lock-in amplifier. This algorithm makes the circuit more
simple and reliable. The hardware platform of the actual experiment indicates that frequency selection
Qs 145.985,and it can work in the 50 000 I1x light environment availably. It proves that the algorithm
can achieve good frequency selection,and meet the requirement of anti-glare effect and anti-jamming.

Key words: infrared touch screen;anti-glare;lock-in amplifier;select receiver

s HH#A:2013-09-16; 1&1iT H#A: 2013-10-15.
* W5 B & N\, E-mail: zghuang@188. com



3

252 1

RSN

5% 29 &

|

uu\«

ZLAI b B ARAE g — TP A WL AE B T5 5k R =
A0S RN W e o L A s IR £
TR AU R ) DR B AR RE L S TR T
PUAE e Pk Tz B TR RS fi 45 5 1 B
B

FIHIT A £ 4N fid 455 5 1) A i 32 i 158y ) I
R 25N S Sh A8 AN W 6 A7 31 4 i S 20 A1 D X Y
LLAMBWCE B WA B L0 AP . A R, 20
SN FECE 1 D' i 23 e R AR AR AR R A DG
et v g S Y L S L 2 R AR AR A AT R
fl S O AL B BR T WA I E R A, e
AR 198 5 2 RE R A E BE L 2L SR I % 2
PSR FEAB AT R B e 7 55 IXRE H R A s
A A5 21 1 SR AF A L 05 237 A R 5 K 1 Ml
28 . P ECLLAMub A5 5% J0 1% 18 H Y I8 il 455007 L 5
ELLHNE R ERAT . R R DL P A58 2
di 5006 AL R B 2 R S A B T
FR S, LA K BH G 1 20 858 A fi T 200 41 fk 455 57 A
y 1 BLBH O P 42 Wi B 50 Y [, 5kt 2 R AL
M #5570 35 18 FHAE = S IR 0 SN . DR g b 23
Gl TR e TP H A KB ER K FDE R T, SEB
PR CA 55 1 H Y.

IR BT 58 ' 18 R W W B AR R o
FEV 248 b S BT ' 1 Wy B X ' A7 A 1
R B b S BT e O B A B O

TEW)BR BT 6 T3 T, g 1 4R v £ A ik 45 5 9 L
56 0 TP RE 25K IR W 9 A1 5O X 2141 12 0
RZIA DRI T DR £T AN 2 IR i 28 2 XA A
J7 1 SR HE BV IE . A A OL AT I
A A I AR WO TR B2 A R
=3 R

XF TG A LA R LA R DL J7 5

TR i HR I s 8Ol H A A R AR T R
o ) A WA ' P B L B S BR B IR T,
PERT T S AR IR 45 04 R A 5 IR 2 17 it 1 1 [T A7
WA AR N ) TG TR A A 38 I 5 1) TS VL 2007 2 7 A
HH S i R AR Ay ] AR B9 T 52 A S T AR
RES2HIER. TEAREREEA S QH
{1 98 I R AT AL A2 PR T IR 09 A AR A
kHz il Bt I+ A5 32.768 kHz —Fh, Joik R I %

BRI %

DB I 3 T FH R 3 U e RN S 2L K 7 g
TH B K BH ' T3 40 8 A1 AR & S 400 23 G Al 3t B 14 45
S IR T IR A R L H Q E AR, I H Bk
B MBS, TEUEBOE Y RaE LA LC
TR A WA A L B, BB 08 T B A T
FVI G A F B A K, 2 185 n 422 U Fl B A AR AR
AH T ZHWE L0 e it .

B R ET . )R LA B R R 3R A £
Hb R WCHL B 21 A0 R SR i O O B 21 AR
SN 52 HE 5 T YU A B, &0t
R P AT IR . X 7 B R A 3 A sk
H AR 55 AAF S R AR T R T A S ek T
TEEIERR T QM.

ARSI AT A L EA OGS T A PR T — Rl
MBI CR Bk, i — PRk miRE 1 S Q1.
FEAE S W68 FH v 280 100 A8 42 5F- 55 % B0 i AT Ab 2R
TERARTI R JG A B B s 915 00 T 23S Q
(B 1 3 50 2 0, SR BT RRE TR H Y .

2 HiEoMAiE

2.1 PIHEMKRERE L

BAMIR R FEA G E 1 frn . PSD A i
ARG 000 28 2 B R R A 118 A 0 5 4 AR A B A G SRR
HUA Y WA [R50 10 = F R BS54 T P 22t Ui
P B T A5 3 B I (E S I 5% B AR X SR L
TS [RIATT 23 1) = £ PR ESUAT 5 A 3 P 28 3 R R4
Ji BE T8 53 i 2 1A (i R 3k R ) MR R, I A8 5 IR
0 U i U R B RN A3 o, HLX AN T IR T
A5 903 43 B2 305 1 TP A5 5 J0 13 3 i D 1Y
J7 IR L 2 1 B8 WK [R) 000 36 110 25 45 4y |00, v
% QAW AL . JIr LB A ik K 4% H gl i LPF 11
Ak S E I,

BEEE pa— r(t) v () @
N —

F1 AR R A 5 4 TR

Fig. 1 Basic frame diagram of lock-in amplifier
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Fig. 3 Logic flow of analog circuit

Amplitude of vottage/V

64 128 256 512 1024 2048 40068 192 16 384 32 768
fIHz

P4 RSP AR 4 i) i 2 2R R
Fig.4 Test results figure of analog receiver fre-

quency selection

MEAE7E 999. 63 Hz 5 1 000. 33 Hz 2 M %



3

254 1

RSN

5% 29 &

Be b DN e 0 Q (e AT iy P 4 7551

a1 _ 1 000. 1
Af 1000 33— 999. 63

I 4 T RAF o 455400 A B8 A A NG
NG HERR DL S AG 5 LR a7 AR AR Y 2 K R
B 2L 1 kHz {5 5 IF A 52 fe K@ H B 3 /9 93
RIfE S WA BRIIEE . T PSS 217
5 B R ELAT D 25 S B 1 kHz BURAL #9155
ANJE B A — AR W IR AR A BT P S A iR
(B (EL 0 fEAR N A A8 DR UE AR A5 35 K 9 TE WREL, JF HL
PN TE S IS By €5 Y IR L N 3 T N
PR AULAE F R e BB AR A0l id SR IR i B
HNTCIE R WIE (4 0 (E 2E — 20 Ak B, i DL 25
WA E B I AD B e 17 BUY i I 0 {5
Frab B,

By 7o o 3 238 Al matlab X {5 5 it
AT RBEATT LSR5 X RAE S5 0 Bl AT I8 S AR 7
i 1o B C8) W il A S R I B 5 (R
T W= wl BN, wCo AR SRR A R
DT IO RS w(o W — Ao LA
ATREANBERRAT wCo) M e K e /NI (E ., F BUE S %
5 BT B0 AR A 2 Y B O Y W (L 52 T S
ROR . D SR S B SR RO 2 L AR A 1Y
QEMEAK ., K5 MM ERAEBRT 7208
5 DMSEAFES AW 600 EUE Al 2 R A 50
A JEH] 6 000 ASEdE B9 X5 LI, AT LA H R AR 50
AT Q ETE R S MBCR T4,

= 1428.714. (9)

L4
12 038
1

038
E 0.6| E
5 04 5 02

0.2

0.2 “ 2

0.4/

% 2000 4000 6000 8000 10000 g 2000 4000 6000 8000 10000
Hz

B 5 RN [R]SRAE R X L

Fig.5 Comparison chart of different sample period

3 B EIRIE

A7 58 BEE R 2L A fab A5 B B 9O T P AR
et A7 3 1o 8 20 A0 82 08 B2l 30 {5 5 Sl
T AGE R UL JEBR KB TP R R L. 2
KR e R b RS0 7 PSOCS g i 38 U 4%

ZIEHIE R BAE S i B A B, L B R
A G BRI R B B 1 U B O R B
THAF S FEWCE A RE 5 W e (E, 2L AE
SRR RS AH L FE A, R A A K R AR AR F
149 55 4 A% % 2] PC i, ) A matlab #1317 J5 22
EReZ LB

PSOC5 P HEBHRHEH SAR_ADC ¥ A4 &
FKAEAFIIRE . N T AE AD REERL fad 72 b 34
AR B AR A B R R AR BE L A PSOCS 4
BER RAE PRSP PR R R A 5 . 45 R
i fuh &% B I 100 KHZ , 7E I 80 [ IS % RE AR
R ABE  AE T R AR

P38 o R AR RE IS 15 538 8 PSOCS
ADC #17 8 fi ) AD %4, % 1§ %] PSCO5 N #
Fif% 2% SRAM 2y 64 KB, 7] LAFEAE 65 546 bit 1Y
B . WRIEAT 8 bit mALEER AD ik, 2
I LIFEf# 8 192 AN RFERL., A & X T AR R 10
kHz I Z ZF 5, B RFE B F K E N 600 000
SPS, i Z W] L4172 %55 50 A R I R AF
AR5 oREE 1 500 ESE 8 bit B4l . WX F
RAE R BE 2 BT AR 25 I KO . A5 5 IR E
TN AR (R B 3 D T 25 W AR 2% L SR ARG B AN
9175 23 3 B2 YRR R 3] 0 {1 B 30 A ) P9 4, DR ke
TN R RER B 5 B 12 bit HEITRAE, 2T
PSOC5ADC ¥ ¥tk fE . i A3 K& 32 ADC &
PERBEFNT —1.024 V LLUF B9 670 H T 08 18
I BN i AE 5 AT o AL B,

XiF R A B SR AR HnT DAE i B B A A 2
BALAH . DR B AR A 25 5 8500 3R v i B e
BB HE 1w A% AT G A —ME SRR
BN A8, B A A0 S8 BCHE =z w6 22
360°/ N, 38 i B A8 B4 Mo hik 1 fm B2 50 Mgk BE 3R
1% 360°" M/ N A 22 1945 5 . PR — A Ji 1R
FERO 2, F A 2505 B R =

BT X B SRAEAE 5 RS BE 0] % &, S AE
— TR SR AE T 22 ORS00 A LA S 2 )R
IR HEE, PSOCS 9 SRAM JC i 77 i #8 1t 64 KB
M8 . K 2 % (5 5 FE A S 5 KR 1T
AD SRFEFECF R A, 8 i UART &5 3] PC i
i MATLAB [ #4742 AN R 45 SR RERG JEE
W RE Ty {58 Ak 5 4 J5 i Rl . PSOCS 8 14 F, it
JRERE A 6

¥ PSOC5AD §44t J5 19 £ 48 3l i UART



552 AR A A LA il AR B A S BR OT BT T PR R R S S IE 255
UARTI SampleHold 1 _ADC_I G (E e 4 oy R S R B 2= L 1R 8
v ]| Ony metig PPOR B A AT 2 AR
vin, (1] ¢ sar N )
. ‘; = oul xR 1 EFEEMRERR
o T jsclk ool it Tab.1 Results of frequency selection receiver test
100KHz Sample Hold_2 ADC 2 Hi % /Hz LR IR A/ V
Pinl [} sample&Hold ADC_SAR
Pin2 [0 vin W < sar_| 500 0. 44
in n
mip——— | [T 900 0.53
Pina [ ol O fs-vit
990 1. 56
K6 PSOCS fifi {1 R it Jt 2 ] 995 5 25
Fig. 6 Schematic of PSOC5 hardware circuit
997.51 3. 74
HH MATLAB $cfF #E 47 #: 0. Mt f A (S 999 5.1
Sl oy e WWEE S 0. 75 V., AD ¥4k B2 12 1k 5. 24
A BT A0 4 AR5 AL PRI SR A — YR A 1Y L ool 73
BAE R 16 7. WIS H EZESMERE N
o — 1 002 4.95
1 kHz 0 F 1 kHz 00 TF 305 5 84 J8 01 R 78 ’
VL HEGERAE 20 DA SMIRE AL S HIE S R h 00458 5 8
A AR PR AL IR 5 R RS S %5 5 M. K 1005 2.73
7 ONTE 150 1x DI B9 IE O MR R SR AE SCE 1025 1.49
VOB BN S 1050 0.72
2k 0. 96
5k 0.63
= 10k 0.52
=
_ 6-
2
?‘) E
800 % 4
0 200 400 600 800 1000 12001400 1600 >
. S 21
B 7150 Ix RALJG A 5 £
a
Fig. 7 Quantified input signal in 150 Ix E o

V82 A 30 19 5 bl 3 o B TR A7 AR
SRV TEAT R IR 57 55 A 5 4R A+ 3T 5 A s g5 S R AR
A5 00 B0HE 4T B80T O 17 SR R AT SRR
AP, 3R A5 1 1

H R BH O A B 25 S 0B I AT A8 L R
AE DA 25431 B 1 e P e g Pl o 1) A B £ 5 B B
o, R b HL A R A 1 25 0 42 0 e ) R b Ot TR
1 —A EZAE bR .

FI A 5 e A B8 7= e A TR0 2R 1Y) BAAT 455 1F 5%
WA5 5 A5 & A v o 5 PSOCS 15 S5 A
Uity 1 AHE , DI ASE 40U [R5 .
F5 RN 12 V. 3R 1 N Lt M s B I

16 32 64 128 256 512 1024 2048 4096 8192
f/Hz
B8 ol e s R 45 R
Fig. 8 Results of light intensity frequency se-

lection receiver test

AR QMEN

a— I 1 000
Af  1004.36—0997.51

= 145. 985.

(10)

MNFR 1A 8 v LIFE Y, i 33 046 A1 e 4k 1

J5 BB S IR Gy 1 1 AR L H R TR AR R
PR ER 22 A e 2 B F



256 BTN 55 29 %
WA T7 A T4 F LA B 0§
- BT R A1 T3 3o 5 1 KT A4 A B IGK J
3 3 R 7E AR R BRS04 2 o T W A e TR
s 0% 1 K 4 AJIAE R YK S 205 AT 7 A )
gg BT 1 285 BRI AL S5 1 135 S W 1
ey e K9 L 4r BINHR T/ 0.150.5 000,50 000
“u | | | L TR 150 SR K 7 58 1 03O8 B J7 L 7
P otpor- W DL A RS 0 0 0
B0 KRG R B T (5 S o SOEERAE A GEBT ROr R A A R A
Fig. 9 Amplitude figure of digital lock-in amplified out- H B0 58t fiE
put signal in the different light intensity
4 %

A IR LA L A A T 58 Ry A
SRBIATI K fE % SR I S5 IR A [a] B0 46 114 3o 41 4%
W, 75 BEAT i 20k R B 0 A D0 T BE S AR AT B
QIELAYIENT, SL BT T T fE . A LB 46 /Y
I BE A — € 2200, IR AE T2 BRT PSOCS 2R
FEAERE L 5 B 0 g Sl 301 5% A ORI SR A S 400 2T
AR i SRR L, AR A SR Q M, 35 B T 4 1Y

A SC N H AL Al BB A A A B T T
TCVEIEH TAEM M BE T R T — FlOBr 9 8l A0
AH OB X B AT T 90 0E, #2411 7 FFH PSOCS
SR A A 2 rL B SR BT T M 0 M T %L i e
IRIERA T A SCEE I 7 R AESROL T, RE S SC A
B ECHE BRI HLSE R Q 1 U8k

A H H . oL kBT RAFEP T H A
Z % X #:
(1] 3K 36 5. 3T ARM BZ0AM 2 S BR80T, s b 55 2 77 .2013.28(5) :698-702.

(2]

[3]

(4]

(6]

7]

(8]

Zhang W,Guo Y. The design of infrared multi-touch screen based on ARM [J]. Chinese Journal of Liquid Crystals
and Displays-2013.28(5) :698 -702. (in Chinese)

XA PR, BB BT AW OR B AN B FHAHT]. kS 2 5,2011,26(2):194-199.

Li W S,Deng C J,Lv Y. Interaction gesture analysis based on touch screen [J]. Chinese Journal of Liquid Crystals
and Displays,2011,26(2):194-199. (in Chinese)

AR BHEHE S BB A IR A AR LD AN R[], AR R 7. 2012, 13430,

The mixing matrix infrared technology which Standard technology put out [J]. Advanced Display,2012,134:30. (in
Chinese)

TRE A AR S PR LM B R B 5 IS IEL D S B AR ROR %, 200927,

Zhang H W. The design and verification of multi-touch and anti-light infrared screen [D]. Chengdu: University of E-
lectronic Science and Technology of China,2009:27. (in Chinese)

TREA. YOG T U0 Y R B L0 A5 B 5 SEEL D] B - B R RO HAE B A2 B . 2008 :23-24.

Zhang M. The design and implementation of anti-light high-precision infrared touch screen [D]. Chengdu: Universi-
ty of Electronic Science and Technology of China,2008:23-24. (in Chinese)

F 3. T RBUROLLLAM IS AT Y T 5 9L LD ] AR TR R, 2013:23-33.

Li Y. Design and implementation of scalable,anti-light interference infrared touch module [D]. Chengdu: University
of Electronic Science and Technology of China,2013:23-33. (in Chinese)

B AL, Ak ok 3 M. JEat T RHE . 1987 .488-501.

Feng Z L. Crystal Filter [ M]. Beijing: Yuhang Press,1987:488-501. (in Chinese)

F A& LLAMEIEN T AR BB 5 9L D], KA T AROEE, 2009 27-33.

Dong G T. Design and realization of electronic whiteboard based on infrared ray [ D]. Changchun: Jilin University.,



52 ZEAN A AL A R A RIS IT T 0B R R SR IE 257

2009:27-33. (in Chinese)
(9] e JE T BUMBORBOR IHTR G T L0 b H AR B OF5E D], A i PR 5%, 2011: 20-21.
Zhou Y. The research of anti-light infrared touch technology based on lock-in amplifier technology [D]. Chengdu:
University of Electronic Science and Technology of China,2011:20-21. (in Chinese)
[10] &F&. m3BEF4AMNM] a5 EREH R, 2002:161-162.
Gao J Z. Detection of Weak Signals [ M]. Beijing: Qinghua University Press,2002:161-162. (in Chinese)

EE B 2481987 =) 55 I MIN L B R 90 A, N2 TR LA 5 F AR s 7 W58 . E-mail: miku,

athome(@ hotmail. com



