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A Real-time Infrared Image Acquisition System Based
on PCI Express and Its Interfacial Design
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Abstract: A real-time image acquisition and display system based on a HgCdTe short-wave infrared
staring camera is presented. The short-wave infrared staring camera uses a HgCdTe short-wave infrared
detector and a FPGA+DSP hardware. It has several functions including manual focusing, adjustable
integral time and increasable attenuators. Taking a Camera Link connection line as the transfer channel,
the real-time and fast acquisition and display of infrared images are realized by using a acquisition card
compatible with the PCI Express x4 technology. In the experiment, an image acquisition and display
interface is designed for the real-time control of the camera and the adjustment of the acquired images.
Also, an image storage software is designed for the checkout and post processing of stored images. The
experimental results show that the system is stable in performance. It has several functions such as
real-time image acquisition, display and storage. It is of great value to engineering projects.

Key words: real-time infrared image acquisition; PCI Expressbus; FPGA+DSP; interfacial design

e #5 B B: 2016-04-23
EEREAr: 0k (1990-), %, EMHA, BEHRLE, TEFHXFENHEEE R 4. E-mail: libing1990230@sina.com

INFRARED (MONTHLY)/VOL.37, N0.9, SEP 2016 http://journal.sitp.ac.cn/hw



3Tk, BN AN

A 9

0 3%

ZLAMRIN H AR BAR B, ST Hiae o,
JEREAh. Besh M LA B vT B TAE SRR A, I
Bz B T A R AR S, FEE SR
RE)CHE KRR, LLAMRI S H AR B .
ZLAHMR I A5 BB AN BT 3 K, 3115 7% B A% A
EE RO 2 ML, A TSRS
MMM E A TR HEFE, Life
ILLANEME R E S MM RFEC 2N T LR
I AR A B Y R

VE R # —ARH 1/0 M54, PCI Express j&
KRR FREENEMIER, ERH 7SS0
BATERE T My BERNEE . T
EEBEER T, HHEFE SRR
. 28R E 2 ] DAL R R — B AR T
PEfesr, W HEAN S KA, NiES 7 RS
Y e THRE 71, Ik, 3T PCI Express
SV ZL AP MR R 4R R G0 TT LA BE A A S B 4L
A SRR 5 B R R G R B B A SE I
Feu i A&

1 XERXAR T F
1.1 HFNSELEE

Tiff 48 R A4 BHAE 20 AR I 2% S5 B T2
B HEA KM EL R R R,
m, FELLAMEE B, Bl 4 R AR A AR 1 56 T
WK, T HAEAH R R AT, Bz RN KR
() BRI T 7 A Y I R AR /DN . R R £L 40
FRMBT L T/EAE 1~ 3 um . 3 ~5 pm Ml 8 ~ 12
um =MRAE A, ASCRHZTERE R 1
~ 3 wm Y T R SR I L AN I 25
1.2 fEHEHER

TR 5%t 0 D6 185 5 120 s, T H
F R R RN 258 TOu R BRI 2%, 752X
WA SHTHRR - BER, K5 HBET
R AL FE, X 28 T AR AR & i A B0 458 v ok 58
B .

2% SR 2 [ B AR 1A | A2 7 () AD9259
A B SA, CEA UG,

http://journal.sitp.ac.cn/hw

HAEZ MR ZEH 0.5 LSB, (FMEH A 73 dB,
FFEHE K 50.0 MSPS , AD9259 U A5 ¥y 54 He 4%
FLAG AT 4 B 1 I 4 0 308 A HE DA B AT 4 2 1) 4
FIRAA, X LBERPEA G I 1 H R G, T
HAEMRKREE LW/ T REHFE.

1.3 DSP+FPGA #3Hl#&EHR

TEBL WY B 1) 15 5 AL BE 4T, DSP+FPGA %%
WZE L SR T8, FEE 7T EM
M. ZEMEAN A RE. AR, ET
BEHAC BT, PR ARG, 5 F 4 m R R &
A, IR IS T SL e E S AL R,

2t DSP 5 FPGA 2 [Alfa fF, T LA se Bt
H AR AR T e Y 1 B R (S 5 00 A
EHR AL B DL RARNL RS ] SE 80, Horb, EBRAb 2
EIEEMR I BT E P A 8, R 2 5 T Ig 5%
Tl AL B HAE, 55— 07T, AHBLET LA IR i g
M E R, DSP+FPGA i & 43 AT LA 52 A
BB o], Hdn s BEA T H B AR, T
H, FEBIEEE—SEEMP SRR, XET
VE AR AR S i X — #7820 S8 i . AE AL ]
5 R AR 23 i8] (4 48 BAORT AR AL Y 1 £ 42 1) 55,
1.4 Camera Link ¥ 0O01@{Z1&Ek

Camera Link J& —FfdE T 38 [ E 5 2 FHE A
H] JF & ) Channel Link £ AT il &2 (4 18 T4 O 45
HE, BN S BBF Bl S R R Z 0%
R, WA 2B R AL 5 R 4R R 2 1) AR B4
A0 540 1 i 45 5 A B AL M5 5 09 1%
LB % i ] 3k 2.38 Gbps .

Camera Link Fr#E g S 8 OB, AHHLE
M5 5. o OECE ., R BOE AL E DL X5 4
F. BHERSAA T IREESE S EEE
iRy, LBl BAEN BIRS S Fs, R A
X OARUE, AACAT RL s B 38 0L 5 R
BRZEMERELR, WA ERLE S T
&, T ELIE AT 4% v i PR g o A% B
1.5 FREMRFIER

PCle-CPL64 J&—# T PCI Express x4 , ¥
i# PoCL (Camera Link fiE ) 09 B RE R, B
DL P 1E Camera Link Base Bl & . 28010
HEEMEHMAI., XMEERERN S —K
PR, MFRAZRMLAMHENL, HER R

INFRARED (MONTHLY)/VOL.37, N0.9, SEP 2016



10 AN

Ap 2016 4£ 9 A

B & Camera Link Base 22, 1Z XL LA DL 3L
B IE] R 4, T L A8 A% i 3 0 Je K AE T LA
KE 512 MB/s . X B, FAUH—dEE, JfH
Hxt— & ATLEEAT B8R SRR A

PCle-CPL64 18 K & K3 A PCI Express
x4, HRARAR Z Y I B B 1 Tk 85 MHz
EWA 4 B TTL BOFH /i A 2 B ik 4
AN, ATEZFEAEM 128 MB |, 200 MHz 1) DDR
SDRAM , 3Z#F 64 LN AFFhE, R X R
MR, AT RLSEBRLL AR A R B s Bt Se AR
{14 % i F1AE 4
1.6 FHIBHIBRIER

FHER BRI EEH T RERR
A, B ER A e R, AHVLECE
B, SR AR B i i 22 B R 1 A4 DA A R
I ASE DU B AR O R AR . X —ER B
HFET VC6.0 C++ i F 1y LAY K AF. [
BHEE AR RN AR, &It T —F TR A
it B I %8 BT A5 21 1) BOHE R AT 20 AR EE Y TR
KA.

2 AREMBE LI

2.1 1EHLES

EARLRGET, AT RN AL, B
e Pl & DSP+FPCA #EEe 4T T84, W1
BT R R o %6 05 04 R 4 R ZL AN A BL. %M
BLEI 2255 . 6 AR B Rl 4 7R A0 I8 Z0 MR I 2%
Mk s S L. S T TR, RATE
FAMLEC E T — AR S AL E & BT
) =48,

Tt G I O 2 5 3k BB IR I A% )5 R
Mk, A5 R A ESE (FT N 0L
2) .

X FHAHML A AR P B R 0.8 ~ 2.5 pm , 8T
Broh 320x256 , 2R SFN 30 pumx30 pwm , BE
i~ 0.07 mrad , YO8N 171 mm . ZAENL
AR ARTEE, 7] LA s b B0 40 450 A 4 7
MBI R ; XHF Camera Link #2H, [R5
FOayE I BAEEREL Y 6E; AT

INFRARED (MONTHLY)/VOL.37, N0.9, SEP 2016

B 2 WPBOCFHE LR

ARG FHhEEDRE;, BAFEYIEKE
k.

S X FAE ML AT DL S B AR AR . AR
BRI/ B0 5 e DA B VRl AR Ak R 1%
2.2 HEFZ3EH

BB R BN RGBS N A AL
Iy BREAR UK TN E (EFEREFR) H
(WK 3) . FEFMLPIE, Jeisesk 52 bR fE &
23, FPGA A1 AD S/ HEANFAHLAY K 35 TR0
FOMBERE SR ADI259 , RIGH A/D 5% AR
B, B EFE 5% FPGA ; FPGA+DSP
48 4 58 LR AR B0 1) AL B2 S G 475 DSP il
WERL S EVBTER, R HENAT N Y
s FPGA KR 17 )5 BRI 4 15 B R 3k
KR, P EL e R, AV ENL L
JG, SFREANL GRS SERiil ¥, HE B a] x4
P AT S SRR R

3 L&

3.1 FEHFEIRI
B ENVLFE (LK 4) K HE<, SHPLET
SembEd . B, MPLESEE LR, M

http://journal.sitp.ac.cn/hw



3Tk, BN . b 11

ADC

- (SR AR N S -
HFBEk P Q%[:rma

e =

I

Bl 3 REDRARGEHN SN

i'_'l'cstl @
4961 frames capt' 4 frames dropped S0.00 fps FEH
"Illl - r T Rp— 2R meex  mmEme | vros |
11699 =
' ? _ aERsete |10 e B |
e i e WY g (10 =
n B @2 = iE menE —SSURE —SERRE
1 P : fpzss BT
- % mAFX: XA
e «| < >| »|
RAE Fa: [ sk i
I 0
k]
B R
e | om  iuE | mEES |
I +F&%
i } i
rtees  GeEw | SRR | cu -oe TEROR: x| |
Eo | Fin =0 wE: [0 A 1 2lres
| I~ 8B [~ 2048 il KTl _Dlr e
i I 308 [ 408
{2014, 11. 14 13:39:31
B4 FEHHE

Beim BRI, e I A X s ez, I
T BCSEITE], ) ¥ I Rl e I 75 22 7 ~ 8 min , ]
RER)E, FTIFFE, P AL S BT R,
Wt J BRI R AT 52 Iof 4 o) S R A

SEH R, FOE AR AL A Y B SDUR A I R A
BB R AT LB S BoR, Il X S
FIXE H B HEAT IR Y. W TR g B R, w]
B [E L B AR AR A SEBE AR B WAl 4 B R, AL

http://journal.sitp.ac.cn/hw

HEFEHSHERIEDIRE, BRI X AE KT R
SEEEE, X EBREHT — SR, DLAEE L
(1 5 7R AR

3.2 MBILFEBHES

AHALAS B 0] DA A BE B o BRI 1 AR,

FEBITIREER A TMER M. B 5 R A
SEEEES (300 m ) FIIGEE BS (5 km 4N MY LLANE
.

INFRARED (MONTHLY)/VOL.37, N0.9, SEP 2016



12 a b 2016 4¢ 9 A
&1 \ h
e
Bl 5 B B EGOH L BE B E R
s - el
77
wiatwse| sememe |
e | b |
S5
iR - 18380
| o k: [0
A : foroo—
AGRL IR A [34533
: maatewm|  measm |
\ Dk : ifif I
| | —
— F -
| asiee] <« sl >>|[E®] @it eam: o4 e B a

Seat: [o55 mitbg:  <f |

I i INETD

/ VIR i

) IO [ L

f LR T S r: |
1 wamm ||

Bl 6 A7t LA & 45 84 (8] A T

3.3 RO EHEETIFOR R iR

BeAbh, R R4 R S R B A U A &
RAFTIEE. B 6 B A MRAS 1Al 4R 0 a1 g A e, A
o X R A B AR AT HE— 22 1Y L EE A AL 2

AEATLAR 23 1k 18] 64 18 55 B 9 100 ~ 19 ms
LI T SR B E N, B A AR o i [ B
A EAT AR Y SE i R AR AR ARTT, 24 FREEHY
AR ST BRI, U RGN AR S s E], LA F]
MLEER 7R ) B 6.

{ELJE: 2 PR 5 BE R HH — VL I, (U5 IR
TR B2 TEREMEH K, HIRHEE

INFRARED (MONTHLY)/VOL.37, N0.9, SEP 2016

B AE. Bldn, Sk R R AR R EE
16 bit (K 14 bit N A ZEE) , 24 FFEERMAR 125
JKBEAE 12000 2245 (B 16383) I, BB EZ
B, HAR T, ek el e AL L3
BT, BIXTREAABLAY e R BEATRE R T2, 2%
JE, E TR DR TR, AT LA G i DA %
FIALEE,
Bl 6wty /N B BT 7R S ARGy BT 9 200 ms HL
B 2 dB Al 6 dB I T JE R ST i 1 B 2.
FIOE, BEBRIF3 K BEFE 8000 247,
(T# % 24 W)

http://journal.sitp.ac.cn/hw



