26 % 44 w oM 5 B R Vol. 26, No. 4
2011 4 8 A Chinese Journal of Liquid Crystals and Displays Aug. ,2011

XEHES.1007-2780(2011)04-0516-07

BLIATHLABLEE B &R SEry e v 9

37 1 1.2 Nl
BEE.E E'E OH
(L EBHEBE KE GBI S Y EME T 5 Ak K% 130033, E-mail : xiujihong0809 @ yahoo. com. cn;
2. P E B BE BT AEBE LR 100039)

M OF R PN B 0 s AR R AU a5 R R B T LI AR FLI AP B R S
A GRS DSP Fl FPGA Py [ £ i A48 5, S8 T[] 00t 2 s B e S B 38 PR 0 B 1R 4% 1T i3t TR IR T &
GEAT 55 ZEOR VECRE AR B0t B i B AR BT AR b A R R R XTSRRI R AT
SR AT I R TR DY AR R T SR A T T A S R BEAT AR AL AR AR R i 05 i . i & AT IR
B RGT AR AT R AT UL AT B A RO L R G ZOR, O AN R G BT R A T AT A

EX
X 8 O BIAPL; AP E RS RA8835; FPGA; TMS320F2812
hESES: TN27 XHERFRIRAD: A DOI: 10.3788/YJYXS20112604. 0516

Design and Realization of Man-Machine Interactive System for

Aerial Mapping Camera

XIU Ji-hong', LI Jun'?, HUANG Pu'
(1. Changchun Institute of Optics s Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China, E-mail : xiujihong0809 @yahoo. com. cn;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Using LCD module embedded microcontroller and mechanically contacted metal
keyboard, a kind of man-machine interactive system for aerial mapping camera was designed.
Based on the mode of DSP cooperating with FPGA, the interfaces of hardware and software
are realized for LCD module and keyboard. The task requirement, the construction thought
and the questions considered emphatically are described in detail. The cause that ‘snow’
phenomena of LCD is analyzed and the resolution is presented. Furthermore, the design of
custom character library is introduced. The experiments on ground and in air show that the
system is reliable, and its visibility and operability are satisfying. The requirements for
system are achieved, and it provides a kind of referenced design concept for other man-
machine interactive system.
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Fig.1 Block diagram of aerial mapping camera
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Table 1 Interactive information and requirement for Man-machine Interactive System
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Fig. 2 Functional block diagram of man-machine interac-

tive system
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Fig. 3 Top-level logic diagram of keyboard interface using FPGA

BRI D THE Quartus 11 7.0 A4 B4
B WME 4 Fra, BESUE S RAT
PRFERT A FE 1 13 ms A 0T 0 1 o B 4 v R

ERCRPZEINPOE S ZUSSH NN P Y 2R A T E i1}
A IE B BOATS AN 22 B0 B 475 FL T2 2 W B 2
IR HE BT RGEEOR

0.0 ms 55.24 ns 60.43 ns 85.73 ms

70.97 ns

821 ms 81.48 ns 8.7 s 1.8 ns aTigns |

ocooc |
Eey H 0111 1110 1101 1011 o111
Key L 111110 110111 111011 111111

EIEREE

Key_INT

| R

Eey ¥alue 11111111 11000001

11111111

B 4 FPGA rpit & # O 5 JE B

Fig. 4 Simulation waveform about keyboard interface in FPGA



520 i3

% 26 &

1AM E RS W T

BEEORERT
1T 2 40 [R] B A A R e 1 B 3R B
FPGA S22, (At F2812 w5 T4 4845 170 19
BRAE Bt P T R e e P T R T LA

A A
PR IR

4.1

i CPLD
4 Y S AE

B 4 i (A
W % £ 2 1)

BT R 5 B . FIER bR R
i [ SRS AT R o L S 522 R o At v DB R )
N7 o DR 0 B 25 v T P P R A R K 1 1 )
o1 AR A0 B 218 1] 18 R I P 4 BRE AR S O B A
PR AR R Y 95 A7 i T I R AT TR 40 3 e
F s T AE FLA AR Y i oo B A P AR I v

B AT
il

B AT fE
AR

Kl 5

Fig. 5

B SR AR S B PN A SR BT AR N Y B A
4.2 WBEFEOREET

VR S s B R YR Y RA8S35 I i 42 Tl 7%
ATy RE AR R, R 13 45464 B 2808 2 #R
A4 TASHC TR0 BCE DLk B 2OR 1 B oR 5
fiE o B0 S 7R Tl BE AR 9 4T 545 6 A0 45 R 18 -
SRS I N B A A LSS T A LR A &
5 TARRES OB (5 8 . it 72 b, R
P bR 555K B S A IR R S AT AL A S
BN WA B LR A RV B R TAE S BT L
PERZS VTRl e 5 B A8 21 B 8 ORI

RGBT, F2812 SR F A I 4h 4 29. 491 2
MHz, [ 4834 1, A M5 5 (0 # r An
AR T 8] Fg PR AT 3k F) 6. 68 ns. i JRD320240B
PR ko S E R /038 % 120 ns, WM F2812
i1 & W fE S et E O E. W F2812 A
JRD320240B 2 [a] iy 45 11 AR e 4 45 7] 4557 L AT
T RS B R

TEVEAT I 2 0 2% 4 O p BB 1R ST, B &
T8 432 RS BP0 2 11 A D JC 1) R, B2 A A i
P 3l I R A G F2812 AF Rf B[R] 1Y Oy
KSR FPGA 32 8 45 F2 1 07 X 2 K35 5 5

R TR AR O O AR

Flow chart of reading key value program

f g 7 RORFF I ] 25 SR B T A M o AR B

TR T P L B e BRI B F2812 P AF A7 AR 1

T 5 2 /5 R 7 3. F2812 [a) i i 45 th o 4

F# ZONE2 & 7 AWK 2, e & S e 5 Bk

PhEBE IR F) 190 ns, J gk i ] 3K ) 352 ns, A 5k

I 47 BT B[] A, W DAl L VR i 2 1) 8 ) B P K
2 P2 hiEXBEOSERMNEE

Table 2 Arrangement of relevant interface register in

F2812
WAT AR LIPSORER 0 A
XINTCNF2 XTIMCLK 1
CLKMODE 1
XTIMING2 XWRLEAD 3
XWRACTIVE 7
XWRTRIAL 3
XRDLEAD 3
XRDACTIVE 7
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Fig. 7 Man-machine interactive system



522 i3 B 5 1A VN %26 &

7 » il 45 5 VKR VL e 7 A i) £ B2 11 VT L
BT I A D T B DN R T AR R S AR B
AR Al 0 T AH AL X AL 2E B AR 55 20K, R S R SR R A E X R AT A AL
DSP 456 FPGA {77 A A il 4 AR FE N T am SR, mmikn & Tk e ik
SRR AT 1 C R S8R T DL RGBT 3 5o A 30 A R A
B FPGA S8 01 LAl nf SCRE R 3 DV BE g 507 2% 455 4 T AT A B TR A AR AT
T R F 7S BT Y B AN B A U0 K Lk A Mo T I ARHLTE A GE Bl R
ToRH CPU 47 8 5% 4 1 # l %) CPU 328 47 if W AMAE R G 4R i T A e %
o] YR 2% . 3 S AF SR SE B T s i DSP B

& % X #:

(1] ZE3CH. S (A2 A ALY B 48 (0 BF 52 5% 1T (D], K 45« v B AL # B G0 3 UL-S 4 B0 55 I 2008,

[ 2] Bk, TR, 2% 5T TMS320C6713 R A B /R B O BLT]. & &5 2 +,2009,24(2) :243-247.
(3] oAl R84, 3=+ DSPTMS320F2407 (¥ ff iR BB 0T, & fh b5 25 .2010,25(1) :99-104.

[ 47 A% VHDL 5 # 5 & 2% %3+ [M]. 650 B2 Ak, 2001:296-300.

[ 5 1 faf 3t v R O - BP0 . T fh SR PR /R R4 T L B BT S 9 [T ). & fh 5 B+ .2010,25(6) : 836-840.

P3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

3L E 4R A B IRE

ATRTHALFGEE . FH AXBEERFPEEEEARERFTE, ULA AR R X
FHTHRR-AKFHOLFRHT . AP AR AL F R (LIEERIRE)) BOE A EHE
RBREREFHBO B FIERALERELEGEA)) C(LFHFERRETRELELF(LIEMFHE.
BYRENZELFTLRSH T,

XFEHS B EFARER T R MR T AT HGAR RAMARE 20 HHFAR, 1L
2 XXXX-XXXX(YYYY)NN-PPPP-CC, # P XXXX-XXXX % X & Ff £ 81 7| 69 B Fr 4% £ F) 5
(ISSN), YYYY 24 ST B 42 49 T 69 i pa 4 NN 24 U B 2 B0 7 69 49K, PPPP A X5 4 RATE B F R
B, CCAHAXFRHK.“"HEFH., ZHFTELERCENLZLFHIE—FRR,

LFHITHEHBRLE, PALFTHTIRRARALFTLT . "R[(XFHT], . LFHT;
1007-2780(2003)02-0097-04 4 &K £ (%5 B7)2003 5% 2 % 97~100 W(3 4 W) LA AR &
TREGMEHTHGRARNEH HXEF)—LHLFRT,



