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A Fast Traffic Lane Detection System Based on
Parallel Processors and FPGA Implementation

Li Yuan-jin Zhang Wan-cheng Wu Nan-jian

(Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: This paper proposes a parallel fast traffic lane detection system. The system consists of a 32X32
Processing Elements (PE) array and a dual RISC core subsystem. The PE array performs pixel-parallel image
preprocessing and outputs edge features, the dual RISC core subsystem performs two lanes parameters detection in
parallel based on edge features. In this way, every step in the detection process is in parallel and the detection rate
is rapidly increased. The system is implemented with FPGA. The experiment shows that it has good robustness
and can reach up to 50 fps. This meets the demand of real-time for lane departure warning system and makes an
important sense for practical application.

Key words: Image processing; Traffic lane detection; Parallel; FPGA; RISC (Reduced Instruction Set Computer)

1 518

T TE Al 125 T 22 49 S A R 4 2 B 2 A T R
TR, LRI S A G DR R A A AS ) H
T o AR P ZETE LR M #2HE TPCHL, RHIEK
PESCER, BRI, MM, TCIE L S 2
Ko BHEIITFRGE BHANKE, THZEFPGA
FIDSPE5 Al gm e 2 AR R R e, AE 1570 /N 28
AR REAS DA S A i 2 T, Wi Pankiewicz fifF 5T
NHFHFPGASEIL T 48 L (A ME . MiHsiao Pei-
yung W TN TF R H T T AR e A I ) s
SR IX LRI T T AR 3= BN AL S A I SRV A2 1)
— 0 B LA O T F B RS, S Ab
HOSFRAE AT IR R ENME R AT T, SRR
DS AR AR A B o F T PG A B 110 2 25 A 0 Tk
BEMCHE T FEUL I FAT A AR R, JRAT By, )
ST i B o M B e — PR 24 R = 20F

ATACER SRR, et SCIU T $8AN P 45 ol 1R 45 e v 1 e
GBI AT AR, AT SE AR R I8 10005 LA
L G AL E S, R G = A B R A
WRIRRE ST, ToT 58 n T 2R A I 45 42 Z 1 e 2 1R 1%
Ib R

ASCHEH T — PRI TR0 A 2R A PR 4
LR RS, ZARGEEAT —N32X32 24
(1) Ab BE TG (PE) B F1 F1SURS i #8 2 S2 1 S HL(RISC)
TR % . PEFEYSIIN 418 26 R IR = 9T T
AEEE, 58 R 2 R RN B G A R A B S 2
BALEE; TIXURISCH. T R AR U SARFE S P
SAEIE LR HZ S HUMIHATRL I S5 = 2 G AL 3. PR
HAETE LA RS s PERE S FURISCH 1)
PR IFAT G AL BE, RETRE AN VA HAS I 43 28,
SEC I 2 Al 25 PO . AN SCHE LA L R 2 il A
PIAT IR IS A R G4, F BRI S
SEOL, ARSI FE R AR BRI AT SE I, FPGASEIL
PIE R T



RT Embedded httpalew.knntrunn.eom

2 FHITHRREEZEN RS RN

LR A SO () AT D A e Al i R
G . EEE A 32X 321PEFES . BEAFE
[P A2 ROMAH FEF 45 il 4% . ARISCHX T R 40
{28 M 22 BRI PR IS MUX S5 8 e . PEFEAI 4075
B2 i N A o ] o BEANBE IR R — AN AT S FR
L2405 (SIMD) &2%¢, (EFEFFEdlasresEl . W
SEBEFE P AL AR ROM LSS 4R S, SEIL AP 5T
T BEE . WRISCHZ 1 RGN WA RISCAL ! 2%
Ko AH R B F5 A A7 it 2 ROM LB 77 1 2s RAM
B el iE AHB R 2 LI . SURISCAZ 18 I fif 3 2%
P 2 IR PSS MUX,  SEBURIPERE 1) LA A58
Hi%E, WRISCH T 29 WNPEREF1 3k B P 45 7 Ak 2
SR IATIT AR G A B, IR AP R 2
PRI ZEMUX S . PEFEAI# 5] 28 F1OMRISC 1 £
e M Re FAHIMAS , SEILPEREF 3147 A BRI
RISCHZHAT A EE 2 (R (¥ R 20, AT A 44 R G B
— T AE.

ARG 5 FEA I ok R PG A B 1K A TRy
fEo LT EUG AL B PAS I RE, A0 B K EE G
A2 % B 1A PR A5 0 Ack B R /N s e v B T e 2 )
BAbH . BUR UG B G A B =L S
SR, 2RI RN, mEAME R
FEAAN A FIAH AR5 25 22 (A% — e B R 7 (R iis
5, B TR AR Ris 5. R EME AL B2
—NEAT2REIATIAEE. ARG T, RAPEM
YIP24EFEAT G5 R K SR MG R TIAR BE, AT 25 4
e BTG T Ah B ) T FEE o T e 0% P A5 A B S TR N 1)
SRR, IR T UG ERSE FORIURRIEAS B, R 4L
P RN, B2 A SCHEA K, 5 A
B, W RN, B, g, AR

1

1
1
[
|
A =
x[hilE [PE]
& =)
> ~ H H H H
IR r
A e s

PE BE50FE) 7 AE it 4 ROM

1T

I
[ PE 5k 28

BRI IE, T HRISCE E M. AR M 45 4518
ek, HARBRSL, HAMT, B TAES AT,
Jr LA AN RISCAX RS BEA TR I, AT S0 i 25 P&
GALEER I IFAT . Bk, ARG T WRISCHE T
RY, LMK EBLI TR, NiiE—0 4
re ST

KRGS H A BARAR B — AN B ek
W IFAT AR BRI S5 R BT, AT SETR PR AT I . HoAS:
MISFRUTR 1 58 BOGEB I I5 EUE o B N 2 PERE
Hls HKR, PEFEFIFFATSE RIS FPAL B, 3k
BUD SRS R BRIk, WRISCH: T &4 WPEFE
I SRBUN SRR S, JHATHHM T A& FIE LR H &
SRR S E, R RTINS R
3 FERRZITELI
3.1 PER E[%F

WK~ APER 2546 L LA R S . PESE H
—/NMUAL AL UFI PR A7 25 5 4 25667 FISRAM. A
FI3247 [FISRAM BHLICH . PEH RH AR ZARIZH
FOG(ALU)RESE R ik, 5, 8%, AR5 #dE.
DATA1MDATA2 N ALUM AN EAE %, H
DATATMNM - SRAMIPHTA LR, TIDATA2M4
AN IEASPEMIPY A SRAM 30 3o 22 2% ik B ek %
ALUM IR G — AN /745 C_ Reg, MR-
DNNERIA o BT 50N T P R g [R5 R0
SRAM, PEREWSAE— AN 4f FE HH Py MSRAM A 525
P ERER, B85 45 RS R BISRAM, il
g T ANEERE ) o PRSI FR A 2 A0 5 s A A
SRAMIW S bt Fog . BEARPE—AN R fE
SEN LB, (FIE R AE 2 AN E N R T
I8 SR 58 AT AL T8 I I8 5. Wil
B APEZ Ji A 56 i 52 A da S 461 B 3L i 75 il 3

i LR S B

BI1 AT P A TE LA T AR G



RT Embedded http:lfwww.knntrunn.com

Bk A ik A

4 I

Bk B Gkt B

s e

o SRAM B
T4l PE

MANA =] o
]
&
WMANB —| — DATA1
- PE K
1i PE =| DATA2
/% PE
FPE —

—  ffiith A
— 148 PE

OUTPUT

— it B

K2 PE B H o % S0

7cill SRAM

4711 SRAM

2!
|x|x|x!0|0|1i ADDi? o|1|0i
0

.

8 fIB ST JAI%

E

ADD S}‘Elji 3

iz 9

1
B

4

‘?)iﬂi‘il;-- 17

SRY4EHHE 35

) PE S

LbAs 36
-ololoiol [1 |@i [o]1 | vk 144

WI5E R 4 A7 In2ag 51 it R

) PE 5230 8 A 308 57 #1514k

K3 PEZ JAI5E B ZRIE SR 1 1% B ifi A 191 2

$o b B3 (a) BT (L PEAE 2 8 1] P 58 edAr nid:
M. MMEBNEEAATN, SR, U
BRI, e 58 AR (i i o 77@1AE’J§QL
S, #RT LRI A BRI AL IS AL
AR Z A AN e, EI3(b )EP%J%%EPEEEEJ,M&
(I8 Ia ST it e 34

PEI I bR 22 A7 % N ity 1R AR % i 11 5
ITASPEHIE, FNPEMES. 10241PEM K — /\32
X 321 BEH . BT 1 PE B 52 3L 7] (#4251 15 4
SRAM LS Hutik, 58 RFIFE AR, FIR— /\SIMD
R4 PEMFIREG 2 MG Z M N KR, —
PER] A — D EZAME R, — ADNPERES AT LIS
MR B 2 % A%, BT APEREFIA] LZ R4 e 4
AbEE A HER I G . k) T —N NX MINPERES,
BIRLPE R NT X N2 R, R NL, N2KTN,M,
DU RT LK B 43 BENT X N2/ (NX M)BR, 43 gk
B,

3.2 WRISCHF AL
F—PRISCK.: T RGBS — 320 IRISC
%, FEITPAEZRROMAI A A7 i 2s RAM .. EA11Z
[l it AHB R 26 % . RISCH A7 A3 3242 ALU,
REf o B T S v, SEdl, ATk AL S5 2 Fi
FEARIEEL, FHNEE 32X LI TIL A I, AETS P
HSLILREIE . RISCEMROM A SREUERE 25 A
RAMH RIS, SEOURE 7 BE 8 IR PhedE, IR
SERAFTUEIRAM A o PANRISCAZ 22 W) 1 P 4 2%
T:%J%E%Ji%%ﬁMUXE’J EHKFR, MSHAPE
BEZ LA R AT A

4 FEE&KEGRFITAENEI

11 EEEEEHIF
AR AR 22— SR I R 1 BT AR
R N BT L S B ST



RT Embedded httpalew.knntrunn.eom

K4 SR AT 2 1R 1B 0 A

TELRRM RN AT o 53 A3 2 A I H (2 N H 14
T 2T R GE, BT UL T I M iy Al R A
AR EIE LR, B OR AT BAE 2 0 400 1T A 25
R, ASCRIE DL 258, ®BLQVCARL UK
A AR ERNT 5, IR X Ik B AN B A TR
Ji02/50 8, H4» F p A A W 4k R 2k 1 P A X
B, KRR IR RN A 160X 96153
4.2 BRI FHITEZH
4.2.1 BGIBGRBEAFITER DS RI— R
S I T RIS 5 5E e BN IS S AR R AH AR5 3
1) 42— 5 BCEE DR 7 (A EL Nk, DR TT e s 7 3k 1
1% EIEATIAT o« WP 57 A ) 3 X 31731 7 i A
PR FRMT IR R . () pror, i b
NAATANFIABAR B IR0, PRI P R 2R 1AL
A BZ I A o TTIX AL P I R AR PE R 41 B AT
PUn R SEBL: ST PER IR | R 24744
PEMIN, AN Z FAF AR Al PE; R, T
PEX] M. IUE ZZAE I BRI, SEIARE A FRIK,
I Z F9R B RN Ja B 2, R1FILSME. K5
JURE T HABAPEX N G R NG R,
SEERATA MPEY) 51— FE AR
L) = {16+ 1, 7) + L0 =1, ) + 1,06 + 1)
+1,(6,j — 1)} — 41,4, 5) (1)
4.2.2 BBILGHEHITER AL TIH5ERN
o, T BTGy B LR X I R . i3t
1T %0 BN 24k A B . 8 E 1
IKPEAE R T BB, DS, o8 KA
JE255I (I, IR RS, 59k
IKIEM ORI A, HoRR, W) R, AR
BIPEMEFIPOEIATIZS, il T — L FE IR IE
AR 58 e 43 BB RN o3 ) 4 R vk A
B o B MG s 0 N BRI R 22 0 41

R

0110

1]-4]1 |:>/E

o]1]o [SH=HH<T 7. +rE
M

o B

K5 JAGAR BT B AP E R 51 SR 61

VIR BIE, AT IAT LR B R 45 R 1) IFAT Al
s gevt AR AN, BEATIR I I, AN,
WORBIE, JFEB—RIEE . W E R &L,
FERIFRUTES . EI6RER IR e PERE ST IA 251
— AR BN BE, BEE AT T
B R ETR R KA LR R, IS R T,
W20, 538 PERES AT A A8 A D0 S5 30
P aE Al Bafmb i a5, AT Ak,
- |n LG >Th

ﬂ@d%—o’ I;(i,5) < Th @

4.3 HoughT#: B9 F 47K
K17 (a) 7 (1) 5 Hough A8 4 sl 1 2 1) [ 2

EEMAMIRR T —FEHLTE y=k+b, XM
TARHA A — R (r,0) 5 T EAARFR R T — 5 (2,9)
X T AR S (0] — 4 &k r = p(0) « BT —4H
2 B AL, AEARZ) A D6 Y. [ 45 4 I 28 b e AHAS T
[F)— pii, IX— R AR BRAE RD A B4 2450 it 7E (r,0)
ARG & W2 AR T [F— s g, ke
TR ELA AR R N S B . IR Z, XY
R H BB . REUR 22 1) RO N AR ARAR 2R T B
KM B LB . LB R mA(3) .

r=1xcosf + ysinf (3)

EAETE S ML b, 2R 2 i /e H 4k Bl 2

FITAE- 1 e K R L2 B, RIS I AR 48t % 1] 25 1 e AH
TRERZ )R PRI A A sl
THBELNEHLESE . ET(b) A k21K
PBAERRFNEL AR AR AR Z TA] R OC 3R o b0 2 R AR A,
M0y EL A AR, AR O R W (4) :

2 =i—160, 0<i< 320

y=96—j, 0<j<96 (4)

H 20 (4) RN (3) 45 21 A S ) Hough 748 4 23 5K
L/

r = (1 —160)cos 0 + (96 — 5)sin 0 (5)

MR R RIS R, 0 MEUE TS FAS
N 15° ~ 750, LI N 105° ~ 165° , Ff HAE R
R, BKA1e.

K82 BEAT Hough 28 e JH A0 I Hh 421l 2 FL 2k &
LR . B KRR R T (r,0) ST Y
MGt B H B0, HARBEAG R 42 IR G bR
R 23R Ao B B, W2 e, ik
1 (5) AT Hough 4, I H A4 AR i 25 SN W A i) 3¢
THECH L, antbEEA E B P 1) AR 5, e a
GEvT AL A ) N H e 2 (0 R FRRZ RO N IR AR
e (8] R AR BRAE A U TR IE e P H & 2 5. T



RT Embedded http:lfwww.knntrnnn.com

/s A

M

°: —MEFE o B

(c) PE F¥34THE M (d) PE F3151AH M

K6 PERESISCHLPREIL 200 I FE R R

[eollelfeolfes] 222 [ L]0 ][]
A.’..""'E$ [ o]
[o=/[==/f=5]/=s] Y/ ay/ny/aw]

[==/[==/[==]/==] Y/ A/av/av)
M m;
[ ]+ +4PE

(e) BARI () LR

! " =rp(0)
A, o
\ =p,(0)
0 0

(a) FLA AR b 2 (AN A4 2 AT B K

Y=k, a+b,

i ////
96

-160 0
(b) BHRA bR AN T A A bk R

A7 2T Hough 2e3i it 1 2 A ) JsU B J AR AR AR IR AR

K P AL ezl (r,0)
R ECHE o 0

it (r,0) %0
B BB

AT Hough 24 l

1r=x cosf+y sin@ %) 'XJF/FI’J (,.7 0) Bl
l A LRI FER S KL

AL (1.0)

XoF IV SR N 1 Hough A8 45

&8 HoughZs ¥ vk

W A AR TE 2 IR DN A& AR EL AT ), B BART DAA
MRISC K% 43 il %F o A7 7 16 28 5 it b iy ik 1
HoughZ8 6l 418 2, M1 SE B Hough A8 # 1) 7
ATHEAT

5 FPGAXLIIRHELIGHER

FPGAFXFH M & Alteray # fJStratix II

(a) MR R (b) IEH I Z5 R

EP2S180, HUHAE &KL,

B9 /2 A I R S 45 5% . 1819(a), 9(b), 9(c),
9(d) B B S ARG IG OL F AE L, RE
ARSI, P AR SR R ) AT R I 2R 8 A AR R )
ERBE PRGN o S22 A0 NG N AU e R 1)
WA A . T 5IN T 2463 - 4T IPERES, #4514
BARAL BRI T KR FRAG, TS FFEAT S50 (160%
BEAR BT S50 P 104%, R BANRISCH: T & 4:
AT AR BE, AT Hough B4 [k /N—F,  MIfiik
B T RERP50MT RIS I T4 2

F1 FPGAEEERRE

FPGA Stratix I EP2S180
I K##% (MHz) 100 MHz

ALUTSs 18528/143520(13%)
Registers 5553

Memory Bits 1867776/9383040(20%)

PLLs 1/12 (8%)

(CVESPl@ R IERES



RT Embedded httpalew.knntrunn.eom

2 i F2 B 18] FF S X b

b EE R FAT B PLANRISC 3#47/ RISC
i 8] (ms) HrH(%) i) (ms) A4 H(%) P AL
LLHEIL 0.0492 0.24 6.758 7.3 137.4
Utz gl 0.76 3.84 49 51.8 64.5
HoughZz 19 95.92 38 40.9 2
LR ] 19.8 100 92.8 100 4.5
i 2 (il /) 50 11 45

P3G TACH AT TAERREL, T i,
AR R PREAT I R e, AR R A& Rk
AR EENE, o EARCRI 4w TR ReR, B [T
[ S

=3 HRXTLE

IS E S BEky T I35 2 (fps)

SCHR[T) - PC <15

SCik[8] HAT+iikg  FPGA+ARM 25

A AT FPGA 50
6 g

ARTCER M T FOFAT PR T A AR 58, S
BURT I R (R BE 2D R AL BREOFATHEA T, AT de
FRERNEE . ZRGNFPGASLHL, SLika R
RYIARGEA RIS RIENA SN, JfF Hik3)
TEERPSOMTI RTINS , i AL 4 i 25 T R A
LA B RG R SEIN PR, B E R BLSE
I o

& % x o
(1] ARk ZETHLER 7208 W 2 TS R ME5E(D). [+

W], K, 2006.

Yu T. Study on vision-based lane departure warning system

[D]. [Ph.D. dissertation], Jilin University, 2006.

2]  ESA, RARUE, FHI. FET WAL AT i 7 T R e

FUEHR D). YRZETRE, 2005, 27(4): 463-464.

Wang R, Yu T, and Guo L. A survey on research of

vision-based lane departure warning system [J]. Automotive

Engineering, 2005, 27(4): 463-464.

[3] Pankiewicz P, Powiretowski W, and Roszak G. VHDL

(4]

(6]

(7l

(8]

implementation of the lane detection algorithm [C]. Mixed
Design of Integrated Circuits and Systems, Poland, June
19-21, 2008: 581-584.

Hsiao Pei-yung, Cheng Hsien-chein, and Yeh Chun-wei.
Automobile lane detection system-on-chip integrated with
mixed signal mode CMOS image sensor[C]. Consumer
Electronics, Macau, June 14-16, 2005: 320-323.

Miao W, Lin Q Y, Zhang W C, and Wu N J. A programmable
SIMD vision chip for real-time vision applicaions[J]. IFEE
Journal of Solid-State Circuit, 2008, 43(6): 1470-1479.

Lin Q Y, Miao W, Zhang W C, Fu Q Y, and Wu N J. A 1000
frames/s programmable vision chip with variable resolution
and row-pixel-mixed parallel image processors [J]. Sensors,
2009, 9(8): 5933-5951.

FURNTT, JBREEE, M. o B P il & B R AT
[J]. BURHTHEIK, 2008, 9(31): 180-183.

Tian B, Zheng B, and Wu Q. Research on lane detection and
tracking algorithm of highway[J]. Modern Electronic
Technique, 2008, 31(9): 180-183.

Huang Pei-yung, Yeh Chun-wei, and Huang Shih-shinh. A
portable vision-based real-time lane departure warning
system based on embedded calculating technique [C].

Vehicular Technology Conference, Australia May 7-10, 2006,
6: 2982-2986.

YW, 19844FEA:, WiLAz, WFFCT IR A e P 45 b e 3
R R T

Y, 198544, A, ST Ik S LT R L
i 2 P b 3R R FLAR i e

Y, 1961 4FA:, L, WO, BRTIOEESOS e A
PR A SE R . TR L . S . RFID.
HLT L 45



RT Embedded http://www.kontronn.com

HA K TR AR TR

ll‘_EiI\ zj% Tj} -i/j( .

5T PCle IXBNFEIT (AL~ DMA f£40
FT PCle M ZRHM ST ¥ 24 BRI IR
CANopen Pps /44
T PXT 2k RS422 H 838 (5 = WOM DKW 5 & it
FPGA 28 PCle L2k DMA it
PCI Express WpsSEHL 5 E6GE
VPX S e AR S HSEHR
HF Xilinx FPGA [ PCIE 2 523
T PCI EZR I GPS I K it

. BT CPCI ARl 6U 15 5 Ab 3T & 1%t

. USB30 Hi#& LRy

. USB30 s st S HEAR ¥ it

. USB 30 H[f] CRC #2156 J B K S

. 2% CPLD [ UART ¥t

. IPMI 7E VPX &% i 3 H 5 it

. 2T CPCI i 2R 1) PMC #ibi it

© 0N W

—_ =
= O

—_
[\)

—_
w

—
W

Ju—
1

—
»

17. BT VPX SZBI T s sh il Rt 5 5 K
18. PCI Express JdE AL 5T 5 52

19. UART16C554 f¥# it

20. T VPX B Pt RETH BB

\]
—_

. 2T CAN S ZRH AR (R A TN K 15t

. Visual C HAT BRI AR H J7 25 35 55 T 72

. 1EEE1588 ¥ % ) 4 [7] 1 I Bt A HL

. GPS 155 K AL AR S AR ) — ot SE I 58

. 2ET CPCT $2 L AR AR R (18 it

. BT VPX [ 3UAE S AP & B s

. 5T PCI Express #%k 1394b W 2% 4L % 248 WDM IR 5% it
. AT89C52 i H15 ARINCA29 fifi %% s 264 L1 ¥ it

. JET CPCI 28 % DSP ARG mid E AL it
RO CRC S FLAE SATA SBAEH AR H (1) v F
. JET FPGA [ SATA fif S I fife 5 42 il 28 e 1

. Modbus P 3CFE 8 B BRIE 78 K N

. A ARG ALFE 8] Cache [ AT SEER

. RATD FE%1rh 3% Cache EHE AL

[\]
[\

\)
w

A\
W~

[N}
(@]

[\]
»

[\
-3

[\]
o

[\]
©

w
o

w
—

wW
[N}

w
(%)

w
W~

WeChat ID: kontronn


http://www.kontronn.com/support/151-data-transmission-card-based-on-the-pcie-driver
http://www.kontronn.com/support/162-driver-development-of-device-based-on-pcie-bus-protocol
http://www.kontronn.com/support/166-description-about-the-canopen-protocol
http://www.kontronn.com/support/184-wdm-driver-design-of-rs422-data-communication-card-based-on-pxi
http://www.kontronn.com/support/191-pcie-bus-dma-design-implemented-by-fpga
http://www.kontronn.com/support/192-realization-and-verification-of-pci-express-protocol
http://www.kontronn.com/support/208-vpx-bus-techniques-and-its-implementation
http://www.kontronn.com/support/215-pcie-port-development-based-on-xilinx-fpga
http://www.kontronn.com/support/63-design-of-gps-timing-card-based-on-pci-bus
http://www.kontronn.com/support/64-a-design-of-6u-signal-processing-platform-based-on-cpci
http://www.kontronn.com/support/219-usb-3-0-circuit-protection
http://www.kontronn.com/support/220-analysis-and-frame-design-of-usb3-0-protocol
http://www.kontronn.com/support/221-crc-principle-and-its-design-in-usb3-0
http://www.kontronn.com/support/223-designing-uart-based-on-cpld
http://www.kontronn.com/support/224-application-and-design-of-ipmi-in-vpx-system
http://www.kontronn.com/support/80-design-of-pmc-carrier-board-based-on-cpci-bus
http://www.kontronn.com/support/116-research-and-development-of-motion-control-system-of-stage-based-on-vpx-bus
http://www.kontronn.com/support/240-research-and-implementation-of-pci-express-flow-control-mechanism
http://www.kontronn.com/support/242-design-of-uart-16c554
http://www.kontronn.com/support/247-design-of-high-performance-computer-based-on-vpx
http://www.kontronn.com/support/251-the-embedded-gateway-design-based-on-can-bus-technology
http://www.kontronn.com/support/252-study-on-method-and-technique-for-the-use-of-serial-communication-components-in-visual-c
http://www.kontronn.com/support/255-research-on-key-technology-of-ieee1588-precision-clock-synchronization
http://www.kontronn.com/support/257-implement-method-of-gps-signal-simulator-s-radio-module
http://www.kontronn.com/support/259-design-of-video-capture-card-with-cpci-interface
http://www.kontronn.com/support/260-a-design-of-3u-signal-process-platform-based-on-vpx
http://www.kontronn.com/support/261-driver-programming-design-of-1394b-network-transmission-system-based-on-pci-express-bus
http://www.kontronn.com/support/268-the-avigation-bus-interface-design-between-at89c52-and-arinc429
http://www.kontronn.com/support/269-high-speed-host-interface-design-of-multi-dsp-system
http://www.kontronn.com/support/273-crc-in-the-bus-protocol-and-its-application-in-sata-communication-technology
http://www.kontronn.com/support/275-design-of-sata-hard-disk-encryption-and-decryption-controller-based-on-fpga
http://www.kontronn.com/support/276-research-and-application-of-modbus-protocol-in-serial-communication
http://www.kontronn.com/support/284-design-and-implementation-of-a-high-availability-raid-cache
http://www.kontronn.com/support/285-optimizing-strategy-of-cache-management-in-raid

RT Embedded http://www.kontronn.com

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
5l.
52.
53.
54.
55.
56.
o7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

— PP 2 T RAID [ CACHE i ARBH 585 S
JET PCIE-104 4 (1) s B £ 1 it

& T VPX AnfERY) RapidI0 ZZ# Al Flash fEfifiti kit
Jb=F TR RS AR TRE 8

Jb=F TR RS AR AN SR I 5T

FF CPCT BRI A Ah S5 5 AbHE R 5t

fEE A S22 RATD 54 44 5230 RATD A ELAR

JEF PCI Express s 26 240 1 #dith 51t
5T RAIDS HIHELFES Cache (5T -5 S0
T PCT B L1 MPEG2 A 4% i WX sh AL T R
BT REAL S ER 5] 1 RATDS /NS M REfiik
BT IEEE1588 [R5 [F] 25 5 AR B 7T

3T Davinci “FER SD RS54k

FoT PCT R £ 1 EUG A B 2 AR 4 R e 1 it
Ff TR DA K 194 3688 45 5 A LE 3o YL 42 B ) 28 458 1 7
USB30 Hfs A% i 13 53 A1 S S

IEEE 1588 s E Tl DI X H i SE B
T USB30 s H 8 S SR SEIN 7 ¥
[EEE1588 s 7 4 28 Il 4% 2 48 7 (1) v
USB30 422 Hh s 2% v (1) e ik 5 S B0
USB30 1) A5 B AL SR S 51

BT IPv6 [ UDP 38 A5 Y SEHN

— 3T 1Pv6 BRI AL I£ 7 T T S
F T 1Pv4-TPv6 XUER Y MODBUS-TCP Hfpi( SEH
RS485CAN W K it H5 SEH

MVB Ji& 315 B A S i 1A

RS485 #1 PROFINET W K ikit

LT TPv6 [ Socket iH/{E 1) SZH

MVB [ 2% B 55 25 (1) e it

— P A MVB GBS HRER 5T

AT MVB 2 11 N\ 15 25 1 2 AT

JET STM32 ) GSM B Hegr & i i

JT ARM7 f) MVB_CAN W% it

VxWorks:

1.
2.
3.

T VxWorks 2B FE T 130T
T VxWorks B REFMERE B 1T
Flash SCAF 24053t S HAE VxWorks 7 A SR

WeChat ID: kontronn


http://www.kontronn.com/support/286-research-of-a-new-cache-technology-on-raid
http://www.kontronn.com/support/287-design-of-high-seepd-data-interface-based-on-pcie-and-104-bus
http://www.kontronn.com/support/289-design-of-rapidio-switch-and-flash-storage-module-based-on-vpx-standard
http://www.kontronn.com/support/300-application-of-beidou-satellite-system-in-marine-engineering
http://www.kontronn.com/support/306-research-on-application-of-bdsat-navigation-system-on-oceangoing-vessels
http://www.kontronn.com/support/307-infrared-real-time-signal-processing-system-based-on-cpci
http://www.kontronn.com/support/308-a-comparative-study-of-hardware-and-software-raid
http://www.kontronn.com/support/313-the-design-of-hot-swap-in-system-based-on-pci-express
http://www.kontronn.com/support/315-study-and-implementation-of-raid5-based-disk-cache
http://www.kontronn.com/support/325-driver-development-for-mpeg-2-ts-playing-device-based-on-pci-bus
http://www.kontronn.com/support/326-optimization-for-raid-5-small-write-performance-using-disk-based-xor-engine
http://www.kontronn.com/support/330-research-on-clock-synchronization-technology-based-on-ieee1588
http://www.kontronn.com/support/336-sd-card-reading-and-writing-optimization-based-on-davinci-platform
http://www.kontronn.com/support/345-design-of-a-image-processing-and-transfering-system-based-on-pci-bus
http://www.kontronn.com/support/355-application-of-technology-of-serial-communication-and-ethernet-communication-in-oil-on-line-monitoring-system
http://www.kontronn.com/support/359-analysis-and-realization-of-usb3-0-data-transmission-protocol
http://www.kontronn.com/support/364-implementation-of-ieee-1588-protocol-over-industrial-ethernet
http://www.kontronn.com/support/369-a-method-to-implement-the-device-specific-quest-based-on-universal-serial-bus-3-0
http://www.kontronn.com/support/372-application-of-ieee-1588-protocol-in-networked-measurement-and-control-system
http://www.kontronn.com/support/373-design-and-implementation-of-elastic-buffer-for-usb3-0-phy
http://www.kontronn.com/support/379-research-of-usb3-0-high-speed-information-transmission-bottleneck
http://www.kontronn.com/support/390-realization-of-udp-communication-based-on-ipv6
http://www.kontronn.com/support/411-research-and-implementation-of-a-streaming-transport-scheme-based-on-ipv6
http://www.kontronn.com/support/415-design-and-implementation-of-modbus-tcp-based-on-ipv4-and-ipv6
http://www.kontronn.com/support/419-design-and-implementation-of-the-gateway-between-rs485-and-can
http://www.kontronn.com/support/423-real-time-scheduling-of-periodic-messages-for-mvb
http://www.kontronn.com/support/424-the-design-of-the-gateway-for-rs485-and-profinet
http://www.kontronn.com/support/426-realization-of-socket-communication-based-on-ipv6
http://www.kontronn.com/support/428-design-of-repeater-for-mvb-network
http://www.kontronn.com/support/432-research-on-a-new-type-mvb-communicatino-board
http://www.kontronn.com/support/440-analysis-of-the-input-output-device-with-the-mvb-interface
http://www.kontronn.com/support/443-comprehensive-application-of-smt32-based-on-gsm-module
http://www.kontronn.com/support/446-gateway-design-of-mvb-and-can-based-on-arm7
http://www.kontronn.com/support/152-multitasking-programming-based-on-vxworks
http://www.kontronn.com/support/153-data-acquisition-storage-system-based-on-vxworks
http://www.kontronn.com/support/154-analysis-of-flash-file-system-and-its-implementation-in-vxworks

RT Embedded http://www.kontronn.com

VxWorks ZAT55 gmts o 1) 57 3 AF 52

VxWorks W FH 715 Hif]

—Fh 2T VxWorks 1 ¥ATHH FUSER A B R4
7E VxWorks &gt {# A TrueType FJE

T FreeType HJ VxWorks "P B oR T &
JET Tilcon [ VxWorks faj 2oz i@ T &

25T Tilcon [y GRS B 4% R 40 L H &t

LT Tilcon WZEE SHE BACHEE: B Fm kit

. VxWorks [ A A7HC B AE

. 2& T VxWorks R4t PCT it & 5 W A

. 3 MPC8270 [ VxWorks BSP [ HE

. Bootrom TfjAE gt 2 56 1k

. 2T VxWorks RN X R G SV &1 5T 5 528

. VxBus [¥) A429 5 K5

. 3£ VxBus Al MPC8569E T-JK (¥ Gk 5 JT & Al SZE

. — AT vxBus ¥ PPC 55 FPGA i T BEBR BN 14 J7 1k
. 2T VxBus & IKB &

. 2T VxBus [ IXBNFE 7 2200 0 bt

. 25T VxBus (1) SR AR R AE < IRBNFEF K

. Vxworks FHJTUA CAN @R ¥ it

WindML TMPF& FIFA S1d13506 BX5H M 5 Th g Sl
. WindML & Mesa 195 H

. VxWorks & A S % X2 R B

. VxWorks EH)—Fh GUI R ¥ it 552

. VxWorks I35 N socket [1]S2H)

. VxWorks [#] WindML & S FE 7 HIHE 2 5 Bt

. VxWorks SER #E1E RS0 % HLAE PC104 1 AK M gm A2 A B
SRR R ST S5 A R (W 5 S T

. EHRE RS T VxWorks P F BaRHAR

. 25T VxWorks SRR R 40 0 8 B R EIT R &

. 2E T VxWorks #4E RGe A WindML IR H4% 5 0 eI 1%
. 2&F GPU FPGA & IR ) VxWorks I IR A %

. VxWorks FHIZ & HR¥it

. VxWorks N £ 5 BEALHI (B 5T

. T9 MU NIEAE Tilcon FHISZIR

. 5T VxWorks f) WindML EJE AT R J7i%

2ET Tilcon MY 10 PR AT 40 A XA A (1Y) TR0 S 3

. 25T VxWorks [R5 IR 55 4 SCRE AT 55 3 A it

. T VXWORKS [f] RS485MVB W ¢ ff1 4 it 5 523

. SERTERE K48 VsWorks ZERIHL AR H 1 v

. 25T VxWorks 1) ZAT 55 FEF B SO AE & B

WeChat ID: kontronn


http://www.kontronn.com/support/157-exception-research-about-vxworks-multitask-programming
http://www.kontronn.com/support/158-two-application-skill-for-vxworks
http://www.kontronn.com/support/159-a-real-time-management-system-of-flight-simulation-based-on-vxworks
http://www.kontronn.com/support/167-using-truetype-font-in-vxworks
http://www.kontronn.com/support/168-chinese-display-solution-based-on-freetype-font-in-vxworks
http://www.kontronn.com/support/177-development-of-simple-animation-in-vxworks-os-based-on-tilcon
http://www.kontronn.com/support/178-design-of-graphic-user-interface-of-the-fire-control-system-based-on-tilcon
http://www.kontronn.com/support/179-graphic-user-interface-design-for-integrated-navigation-information-processing-device-based-on-tilcon
http://www.kontronn.com/support/194-memory-configuration-and-management-of-vxworks
http://www.kontronn.com/support/211-pci-configuration-and-application-based-vxworks
http://www.kontronn.com/support/218-transplant-of-vxworks-bsp-based-on-mpc8270
http://www.kontronn.com/support/91-bootrom-function-improvement-experience-sharing
http://www.kontronn.com/support/230-design-and-implementation-of-chinese-platform-based-on-vxworks-embedded-system
http://www.kontronn.com/support/37-vxbus-a429-driver-interface
http://www.kontronn.com/support/147-development-and-realization-of-gigabit-network-driver-based-on-vxbus-and-mpc8569e
http://www.kontronn.com/support/113-a-driver-design-which-highly-speed-connects-ppc-and-fpga-based-on-vxbus
http://www.kontronn.com/support/6-vxbus-device-driver-design-for-vxworks
http://www.kontronn.com/support/250-the-driver-structure-analysis-based-on-vxworks
http://www.kontronn.com/support/270-driver-development-based-on-vxbus-for-data-qcquisition-card
http://www.kontronn.com/support/310-designing-of-redundant-can-model-based-on-the-rtos-vxworks
http://www.kontronn.com/support/312-development-of-s1d13506-drivers-and-display-program-under-vxworks-windml
http://www.kontronn.com/support/318-the-application-of-mesa-in-windml-of-vxworks
http://www.kontronn.com/support/322-applying-of-double-buffering-technology-in-vxworks
http://www.kontronn.com/support/328-design-and-implementation-of-vxworks-gui
http://www.kontronn.com/support/338-realization-of-socket-in-vxworks
http://www.kontronn.com/support/339-analysis-of-windml-graphics-interface-program-frame
http://www.kontronn.com/support/354-the-application-of-ethernet-for-pc104-with-vxworks-real-time-operating-system
http://www.kontronn.com/support/358-research-and-design-of-embedded-real-time-operating-system-scheduling-strategy
http://www.kontronn.com/support/360-display-technology-of-chinese-characters-based-on-vxworks-in-military-command-system
http://www.kontronn.com/support/370-development-platform-for-real-time-control-system-chinese-ui-based-on-vxworks
http://www.kontronn.com/support/375-a-method-to-achieve-interface-display-under-vxworks
http://www.kontronn.com/support/382-development-of-driver-software-for-gpu-based-on-fpga-in-vxworks
http://www.kontronn.com/support/385-design-of-multi-serial-port-card-based-on-vxworks
http://www.kontronn.com/support/394-research-of-memory-manaement-mechanism-in-vxworks
http://www.kontronn.com/support/399-implementation-of-t9-input-method-for-tilcon-of-vxworks
http://www.kontronn.com/support/407-design-method-of-graphics-interface-based-on-windml-in-vxworks
http://www.kontronn.com/support/417-design-and-implementation-of-visual-test-software-for-io-control-board-based-on-tilcon
http://www.kontronn.com/support/420-real-time-multitask-software-design-of-communication-server-based-on-vxworks
http://www.kontronn.com/support/433-design-and-implementation-of-rs485-mvb-gateway-based-on-vxworks
http://www.kontronn.com/support/439-application-of-vxworks-of-rtos-in-microprocessor-based-relay-protection
http://www.kontronn.com/support/445-design-of-multi-task-programmer-and-task-communication-based-on-vxworks

RT Embedded http://www.kontronn.com

[.inux:

Linux 253t 58 = UL
NAND FLASH (ARGt 5 Sl
£ iEIE AT W& T Linux ISR 5230
Zsh JT A6 -4
i FH GDB iy 4 HH S
A C #HPrz i
Linux & HZmFEsL)
JEF Yocto Project MR AN FH 1T
Android I H S G PE
. 2ET Android A7 NI INES B A R G0t 5T
A Linux RABIED P
. BRI COHHE SAH S F AR
. 2T Linux (1) 5 PEBE R 55 2 i R A0 5 52
. 5306410 #4E Android P
. Android FFRIEETH AR
. Bl Linux #4E RGBS SCUE R CE O
CWOATE Ubuntu A1 Linux Mint FE#ATFZ Linux W%
. Android fAi 5% mp3 FEAES IR AY
A Linux 2490 SR 5T
. Android #ix N RR G 2 W AZ T
ZET R Linux B4 5450 A A% SEI M 1R S0k 77 Vi 7
.Linux TCP IP Phili¥f#
. Linux SIS T N 1725 EHOR KT 58 5 SE I
. 338 Android 7.0 Fi4EME Quick Settings
. Android NI ) 55 4T 07 VA FL
. Android #{E KRG IRIEHE
. Android & BE FHUERAE RSB 5T
. Android JECBHEE DI RERT SEHL
. 2T Yocto ik AU Linux KRAThR
ZETHRAR Linux (P48 15026 IRBN 15 5030
AT R 2T RN
. FF Android “F &) GPS 5EA7 R GEH Bt 5 el
. LINUX_ARM T USB 3XZ)F /&
. Linux NHET 12C P RTC BK5NTF K
AR Linux KRGS IRENIET FIFF K
ZETHRAS Linux [ SD -RIKSNIE A 1) it 5 SEH
. Linux F%H ER% 1 2 SR mE

© o N O wWDNPRE

=
o

[
=

[N
N

=
w

[EEN
N

=
a1

[y
(o))

[
\‘

=
(o]

[EnY
(o}

N
o

N
[y

N
N

N
w

N
N

N
ol

N
»

N
~

N
o]

N
[(e]

w
o

w
=

O8]
N

w
w

w
N

w
ol

w
[o2]

w
~

WeChat ID: kontronn


http://www.kontronn.com/support/155-linux-programming-3rd-edition-with-source-code
http://www.kontronn.com/support/156-the-design-and-implementation-of-nand-flash-file-system
http://www.kontronn.com/support/164-implementation-of-drivers-for-multi-channel-data-communication-devices-in-linux
http://www.kontronn.com/support/180-zsh-design-guide-for-array
http://www.kontronn.com/support/187-gdb-command-explanation-in-chinese
http://www.kontronn.com/support/150-embedded-c-programming-language
http://www.kontronn.com/support/222-linux-uart-programming-how-to
http://www.kontronn.com/support/228-embedded-application-design-boased-on-yocto-project
http://www.kontronn.com/support/231-decompile-of-android-application
http://www.kontronn.com/support/232-research-on-action-based-encryption-application-system-based-on-android
http://www.kontronn.com/support/233-step-by-step-for-embedded-linux-porting
http://www.kontronn.com/support/234-list-of-very-good-articles-about-embedded-c-c
http://www.kontronn.com/support/235-design-of-and-research-on-high-performance-server-based-on-linux
http://www.kontronn.com/support/236-porting-android-kernel-for-s3c6410
http://www.kontronn.com/support/237-android-development-guide-chinese-edition
http://www.kontronn.com/support/238-architecture-design-and-implementation-principle-for-linux-os-2nd-edition
http://www.kontronn.com/support/128-how-to-easily-upgrade-linux-kernel-in-ubuntu-and-linux-mint
http://www.kontronn.com/support/244-source-code-for-mp3-media-player-for-android
http://www.kontronn.com/support/245-the-study-of-real-time-capabilities-for-embedded-linux-system
http://www.kontronn.com/support/246-a-brief-analysis-on-the-framework-and-its-kernel-of-andorid-embedded-system
http://www.kontronn.com/support/249-the-study-of-improved-methods-for-embedded-linux-system-real-time-capabilities
http://www.kontronn.com/support/264-detailed-explanation-about-the-tcp-ip-protocol-for-linux
http://www.kontronn.com/support/267-research-and-implementation-of-memory-deduplication-in-the-linux-desktop-environment
http://www.kontronn.com/support/277-master-android-7-0-new-features-quick-settings
http://www.kontronn.com/support/293-research-on-reverse-analyzing-of-android-application
http://www.kontronn.com/support/294-study-on-course-teaching-of-android-operating-system
http://www.kontronn.com/support/295-research-of-smart-phone-operating-system-based-on-android
http://www.kontronn.com/support/296-the-realization-of-the-english-reading-in-android
http://www.kontronn.com/support/297-customizing-linux-distribution-based-on-the-yocto
http://www.kontronn.com/support/301-design-and-implementation-of-network-device-driver-based-on-embedded-linux
http://www.kontronn.com/support/302-how-to-study-embedded-knowledge-effectively
http://www.kontronn.com/support/304-design-and-implementation-of-gps-positioning-system-based-on-android-platform
http://www.kontronn.com/support/335-usb-driver-development-under-linux-and-arm
http://www.kontronn.com/support/337-development-of-rtc-driver-based-on-i2c-in-linux
http://www.kontronn.com/support/343-the-development-of-device-driver-for-embedded-linux-platform
http://www.kontronn.com/support/346-the-design-and-implementation-of-device-driver-for-sd-card-based-on-embedded-linux
http://www.kontronn.com/support/353-linux-systems-in-the-process-of-scheduling-strategy

RT Embedded http://www.kontronn.com

38. ik A3t Linux SZA 14733

39. B S Linux HHAHUBRE 5 48 S 1 0 Hr 5 st

40. JEF A Linux [ USB30 IR0 FE /5 & 5 0 72
41. Android FHUN FHIF K2 & IR L% s

42. Linux F UK TPv6 B 47 A ) 520

43. Research and design of mobile learning platform based on Android
44, F 1 Tinux A1 Qt Y& FEAS I A Bt Sy
45, 7t Linux V& BAT QT BIZhA BUE KA RS 1T
46. £ T Android V&S 5 RAMRT TS Bt

47. £ T Android V& BYHAT H B4k 4% T BB IT K
48. 2T Android HIRTACRE gt S JE e 0t LET 5 5 S
49. £ T Android 8 3) & I s A% AR 4R AT 55

50. £ T Android RGHRENNIAH TT

51. BT A7 P AL Linux BEFE 0 TR

Windows CE:

Windows CE.NET T YAFFS S %4t NAND Flash JX&NFE P51
Windows CE ff) CAN S ZRIKEhFEF % it
BT Windows CE. NET ] ADC 3K )AL SEBL5 M A BT 5%
FT Windows CE.NET “F-& [ HE AT 84S S2 IR
T Windows CE. NET "R GPRS bR i 78 5 FF &
win2k T~ NTFS 43X H ntldr fn#i# dos JEALHD
Windows T ] USB ¥ & WKL IT K
WinCE [ K75 S fE i B AL il v /7 2 it
WinCE6. 0 22 K VEfE

.DOS R 4jj Windows ) HH it H A5 F2/F C JRES

. G726 J& 31575 il 1S A2 7 A YA D

. WinCE MR EER = J7 KA 5 1 75 v

. WinCE T )33 M 2R g #5427 ALY ACRS

. WinCE £ [HB{Z V5T

. WINCE () SD ~A2F [ ] S35 5 i |

. 3&F WinCE HY BootLoader #F %0

. Windows CE 3% F L2k -K 1) B 3) %%

18. 2T Windows CE [ AT % HL & (ORI 52 5 SE B

19. £ WinCE Fik N X EUE K E R R 1T

20. 2T ARM 5 WinCE M SUEN 24t

21. DCOM PipiS E PR 25 TU A3 3045 T 17 A

22. Windows XP Embedded 7£74F H vl i 45 B #AL H (19 5

© o NGO M®NPE

=
o

[y
[EEN

[EnN
N

=
w

=
N

=
(&)

[EnY
()}

[
\‘

WeChat ID: kontronn


http://www.kontronn.com/support/361-research-on-real-time-method-of-embedded-linux
http://www.kontronn.com/support/366-analysis-and-improvement-on-real-time-based-on-linux-interlocking-computer-system
http://www.kontronn.com/support/376-research-of-the-usb-3-0-device-driver-design-method-based-on-embedded-linux
http://www.kontronn.com/support/378-android-mobile-phone-application-design-music-resource-player
http://www.kontronn.com/support/384-realization-of-linux-based-on-ipv6-tunnel-on-ethernet
http://www.kontronn.com/support/387-research-and-design-of-mobile-learning-platform-based-on-android
http://www.kontronn.com/support/396-design-and-application-of-uart-communication-debug-based-on-linux-and-qt
http://www.kontronn.com/support/400-design-of-dynamic-image-acquisition-system-based-on-qt-in-linux
http://www.kontronn.com/support/402-research-and-design-of-medical-ward-round-system-based-on-android-platform
http://www.kontronn.com/support/410-designing-and-development-android-based-software-automated-monitoring-tools
http://www.kontronn.com/support/413-research-and-implementation-of-software-hardware-video-decoding-with-different-rendering-methods-in-android
http://www.kontronn.com/support/425-research-on-android-acceleration-sensor-technology-based-on-mobile-device
http://www.kontronn.com/support/429-research-on-android-system-based-on-vibration-test-instrument
http://www.kontronn.com/support/434-linux-process-scheduling-strategy-based-on-cache-contention-optimization
http://www.kontronn.com/support/160-nand-flash-device-driver-design-for-yaffs-file-system-in-windows-ce-net
http://www.kontronn.com/support/161-can-bus-device-driver-design-in-windows-ce
http://www.kontronn.com/support/170-implement-and-application-of-adc-driver-based-on-windows-ce-net
http://www.kontronn.com/support/171-realization-of-serial-communication-based-on-windows-ce
http://www.kontronn.com/support/176-the-research-and-study-of-grps-module-based-on-windows-ce-net
http://www.kontronn.com/support/189-source-code-for-booting-into-dos-using-ntldr-under-the-ntfs-partion-of-windows2k
http://www.kontronn.com/support/193-usb-device-driver-development-in-windows
http://www.kontronn.com/support/195-new-programme-design-of-high-capacity-data-transmission-based-on-wince-system
http://www.kontronn.com/support/196-step-by-step-for-installing-and-developing-wince-6-0
http://www.kontronn.com/support/197-c-source-code-of-calculator-for-dos
http://www.kontronn.com/support/198-voice-communication-application-for-g726-lan-and-source-code
http://www.kontronn.com/support/199-method-for-loading-device-driver-from-3rd-party-for-windows-ce
http://www.kontronn.com/support/200-register-editor-application-for-windows-ce-and-it-s-source-code
http://www.kontronn.com/support/201-source-code-for-uart-communication-for-windows-ce
http://www.kontronn.com/support/202-source-code-for-reading-and-writing-sd-card-for-windows-ce
http://www.kontronn.com/support/227-research-on-bootload-based-on-windows-ce
http://www.kontronn.com/support/281-the-auto-installation-of-wireless-network-card-in-windows-ce
http://www.kontronn.com/support/292-research-and-implement-of-videophone-based-on-windows-ce
http://www.kontronn.com/support/316-design-of-embedded-image-acquisition-system-based-on-wince
http://www.kontronn.com/support/327-palmprint-identification-system-based-on-arm-and-windows-ce
http://www.kontronn.com/support/368-analysis-and-application-of-the-dcom-protocol-in-a-network-redundancy-enivronment
http://www.kontronn.com/support/386-development-of-windows-xp-embedded-in-substation-communication

RT Embedded http://www.kontronn.com
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24. 3T Windows XP Embedded [¥] LKJ2000 1/j B & 4t i3t 5 S8
25. L Windows XP Embedded 4E R4 FF K

26. 5T EVC Bk A XS i 1t B8 T
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PowerPC;

Freescale MPC8536 JT Ak 5 FE &
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T PowerPC fik N 3 263845 7 5 I SE 3
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3T PowerPC H BT EHLIT X 1T
il PowerPC860 SZE) FPGA fit &
HE T MPC8247 fix N3 HL JJ A8 e 4 I 15 v SR
FT IR MPC8247 # AR Linux 2GR
. 2& T MPC8313E Hix A F 4t UBoot IR AE
. 3T PowerPC 4b¥H 28 SMP £ 4t 1) UBoot F£4H
. 3T PowerPC XUZ AL FE 25 ik A AR St UBoot FEHH
. 3£ T PowerPC W8 510 FH AL FEAL 1T
. PowerPC *F & 5| S#FE F K21
. 2& T PowerPC R A RN Z &8 IEET R #IT
. 3T PowerPC B2 M O 24t ht T 1T
. 5T MPC860T 5 VxWorks A B AL it
. 3£ T MPC8260 4bFH 3] PPMC R40
. 3% T PowerPC H# il #3050 5 Wit
. 25T PowerPC HIBLH B A 18 &
. 25T PowerPC M4 #UH (S RS 1T
22. 3T PowerPC Bk ARG HIEA 10 LY 77k
23. J& T PowerPC440GP ATl il 28 i i A AR S it S5 7T
24, FEF X PowerPC 7447A AbFE S} B N SRR SRR
25. 2T PowerPC603e ji A AbFR AR (1] 15 115 S
26. HR A\ AL MPC555 T B Fr A e 5 4 1 R 5 S Bl
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http://www.kontronn.com/support/395-development-and-application-of-xpe-in-the-multifunctional-display-console
http://www.kontronn.com/support/401-design-and-implementation-of-lkj2000-simulation-system-based-on-windows-xp-embedded
http://www.kontronn.com/support/409-development-of-windows-xp-embedded-operating-system-in-virtual-instrument
http://www.kontronn.com/support/421-design-of-embedded-navigation-digital-map-based-on-evc
http://www.kontronn.com/support/437-design-and-application-os-sms-command-system-used-in-the-police-affairs-zone-based-on-xp-embedded
http://www.kontronn.com/support/444-implementation-of-digital-exchange-instrument-for-disused-paper-money-based-on-xpe
http://www.kontronn.com/support/163-schematics-of-freescale-mpc8536-development-board
http://www.kontronn.com/support/203-firmware-design-based-on-mpc8548e
http://www.kontronn.com/support/204-design-of-embedded-data-processing-system-based-on-mpc8548e
http://www.kontronn.com/support/205-implementation-of-embedded-network-communication-platform-based-on-powerpc
http://www.kontronn.com/support/209-application-of-powerpc-in-vehicle-display-and-control-system
http://www.kontronn.com/support/217-design-of-single-board-computer-based-on-powerpc
http://www.kontronn.com/support/226-archieving-fpga-configuration-by-using-powerpc860
http://www.kontronn.com/support/253-design-and-implementation-of-embedded-power-exchanging-system-based-on-mpc8247
http://www.kontronn.com/support/254-development-of-mpc8247-embedded-linux-system-based-on-device-tree
http://www.kontronn.com/support/263-transplantation-of-u-boot-embedded-system-based-on-mpc8313e
http://www.kontronn.com/support/271-uboot-porting-for-smp-system-based-on-powerpc
http://www.kontronn.com/support/283-uboot-porting-for-embedded-system-based-on-dual-core-processor-of-powerpc
http://www.kontronn.com/support/309-design-of-radar-signal-processor-based-on-powerpc
http://www.kontronn.com/support/311-porting-of-the-bootloader-for-powerpc-platform
http://www.kontronn.com/support/323-design-of-the-expansion-of-multi-serial-ports-communication-based-on-powerpc-embedded-core
http://www.kontronn.com/support/332-anti-interference-design-of-multi-port-network-system-based-on-powerpc
http://www.kontronn.com/support/341-graphics-interface-design-based-on-mpc860t-and-vxworks
http://www.kontronn.com/support/356-ppmc-system-based-on-mpc8260-processor
http://www.kontronn.com/support/367-study-and-design-of-a-controller-based-on-powerpc
http://www.kontronn.com/support/374-the-analog-input-expansion-based-on-the-powerpc
http://www.kontronn.com/support/381-design-of-vehicle-communication-system-based-on-powerpc
http://www.kontronn.com/support/408-a-method-and-implementation-of-expanding-general-io-in-embedded-system-based-on-powerpc
http://www.kontronn.com/support/416-design-and-research-of-embedded-system-based-on-powerpc-440gp-microcontroller
http://www.kontronn.com/support/422-hardware-design-of-embedded-system-based-on-dual-powerpc-7447a-processor
http://www.kontronn.com/support/431-design-and-implementation-of-an-universal-processing-module-based-on-powerpc-603e
http://www.kontronn.com/support/435-development-and-implementation-of-the-monitor-on-chip-of-embedded-computer-mpc555
http://www.kontronn.com/support/442-development-on-power-quality-online-monitoring-instrument-based-on-powerpc-and-dsp
http://www.kontronn.com/support/448-the-hardware-design-of-embedded-system-for-multi-core-processor-based-on-powerpc-architecture
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http://www.kontronn.com/support/169-device-driver-design-and-application-based-on-diskonchip-2000
http://www.kontronn.com/support/182-pc104-bus-design-based-on-arm-system
http://www.kontronn.com/support/183-research-of-exception-handler-mechanism-for-embedded-system-based-on-arm
http://www.kontronn.com/support/185-interrupt-processing-design-for-arm
http://www.kontronn.com/support/186-design-and-implementation-of-embedded-data-communication-interface-driver-based-on-arm
http://www.kontronn.com/support/190-source-code-of-the-device-driver-for-tft-lcd-for-s3c2410
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/214-stm32-adc-multi-channels-source-code
http://www.kontronn.com/support/216-porting-arm-linux-on-ep7312
http://www.kontronn.com/support/229-300-classical-questions-about-arm
http://www.kontronn.com/support/117-the-design-and-implementation-of-the-embedded-systems-of-the-spectrum-monitoring-equipment-based-on-s5pv210
http://www.kontronn.com/support/239-detailed-explanation-by-instruction-level-about-start-s-source-code-in-uboot
http://www.kontronn.com/support/241-the-design-and-realization-of-embedded-zigbee-gateway-based-on-arm
http://www.kontronn.com/support/262-the-transplantion-of-embedded-linux-system-based-on-s3c6410-micro-processor
http://www.kontronn.com/support/272-transplantation-and-realisation-of-ucos-ii-and-lwip-protocol-stack-on-cortex-a8-platform
http://www.kontronn.com/support/282-device-driver-design-of-embedded-linux-wireless-network-based-on-arm
http://www.kontronn.com/support/290-linux-adc-device-driver-for-arm-s3c2440
http://www.kontronn.com/support/291-linux-touch-screen-device-driver-for-arm-s3c2440
http://www.kontronn.com/support/298-video-processing-and-digital-microwave-transmission-system-based-on-linux-and-cortex-a8
http://www.kontronn.com/support/303-porting-of-uboot-for-booting-from-nand-flash-mode
http://www.kontronn.com/support/305-design-of-uart-based-on-arm-processor
http://www.kontronn.com/support/317-analysis-and-processing-of-malfunction-for-arm-cortex-m3-processor
http://www.kontronn.com/support/321-research-of-the-boot-and-debug-for-arm-micro-processor
http://www.kontronn.com/support/329-execution-of-the-image-based-on-arm-system-and-the-implementation-of-the-interrupt-execution-mechanism
http://www.kontronn.com/support/340-arm-secondary-development-interface-based-on-interrupt-call
http://www.kontronn.com/support/362-design-of-lcd-driving-in-linux-based-on-arm11-embedded-system
http://www.kontronn.com/support/363-porting-of-uboot-for-s3c2440
http://www.kontronn.com/support/371-design-of-wireless-video-terminal-based-on-arm11
http://www.kontronn.com/support/380-uboot-analysis-and-transplantation-based-on-s3c6410
http://www.kontronn.com/support/388-design-of-high-fidelity-lossless-music-player-based-on-arm-embedded-system
http://www.kontronn.com/support/406-porting-of-uboot-to-mini6410
http://www.kontronn.com/support/414-analysis-and-implementation-of-arm11-based-mount-for-nand-flash-simulation-u-disk-under-embedded-linux
http://www.kontronn.com/support/427-power-integrity-analysis-based-on-arm11
http://www.kontronn.com/support/430-uboot-analysis-and-transplantation-based-on-arm-s3c6410
http://www.kontronn.com/support/436-design-and-implementation-of-mobile-video-monitoring-terminal-based-on-s5pc100-embedded-processor
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Hardware:
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29. GPGPU £ AW 5T 5 K Jig
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WeChat ID: kontronn


http://www.kontronn.com/support/172-typical-design-of-dsp-power
http://www.kontronn.com/support/173-design-of-high-frequency-pulse-power-supply
http://www.kontronn.com/2-products/174-design-for-power-synthetic-protection
http://www.kontronn.com/support/175-design-of-arbirary-waveform-power-supply
http://www.kontronn.com/support/210-analysis-and-application-of-high-speed-pcb-signal-integrity
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/225-design-a-ip-dispatcher-base-on-a-com-express-nano-motherboard
http://www.kontronn.com/support/243-the-design-and-implementation-of-a-data-recorder-based-on-com-express-architecture
http://www.kontronn.com/support/248-design-of-signal-system-logic-arithmetic-unit-based-on-com-express
http://www.kontronn.com/support/258-design-of-radar-echoes-pre-processing-module-based-on-com-express
http://www.kontronn.com/support/265-analysis-and-application-of-simple-multi-task-kernel-on-x86-platform
http://www.kontronn.com/support/266-design-and-research-about-pre-os-application-based-on-uefi-shell
http://www.kontronn.com/support/2-products/274-research-of-malicious-code-defense-technology-based-on-uefi-firmware
http://www.kontronn.com/support/280-investigation-of-support-firmware-for-computer-platform-with-mips-architecture
http://www.kontronn.com/support/299-verification-technology-based-on-uefi-firmware-trojan
http://www.kontronn.com/support/314-analysis-and-development-of-uefi-application-and-uefi-driver
http://www.kontronn.com/support/324-research-and-implementation-of-trusted-bios-based-on-uefi
http://www.kontronn.com/support/331-research-on-demestic-computer-bios-based-on-uefi
http://www.kontronn.com/support/342-a-secure-module-analysis-based-on-uefi
http://www.kontronn.com/support/347-design-of-equal-precision-frequency-meter-based-on-fpga-niosii
http://www.kontronn.com/support/348-design-for-embedded-system-based-on-fpga
http://www.kontronn.com/support/349-the-design-and-realization-of-the-basic-signal-generator-based-on-sopc
http://www.kontronn.com/support/357-research-and-development-of-pmon-based-on-loongson-platform
http://www.kontronn.com/support/365-configurable-design-of-embedded-bios-based-on-x86-platform
http://www.kontronn.com/support/377-analysis-and-optimization-of-pmon-based-on-loongson-2f-cpu
http://www.kontronn.com/support/383-design-and-implementation-of-interface-circuit-between-cpu-and-gpu
http://www.kontronn.com/support/389-pmon-source-code-compiling-and-starting-analysis-based-on-loongson-1a-platform
http://www.kontronn.com/support/397-design-of-an-embedded-dc-control-and-monitoring-device-based-on-the-pc104-industry-controller
http://www.kontronn.com/support/398-research-and-development-of-the-general-purpose-computation-on-gpus
http://www.kontronn.com/support/405-high-speed-fir-digital-filtering-on-gpu
http://www.kontronn.com/support/412-hybrid-programming-model-based-on-cpu-gpu-heterogeneous-computing
http://www.kontronn.com/support/418-gpu-performance-optimization-targeting-opencl-model
http://www.kontronn.com/support/438-the-fdtd-finite-difference-time-domain-computing-method-based-on-gpu
http://www.kontronn.com/support/441-defect-detection-based-on-gpu
http://www.kontronn.com/support/447-general-computing-of-gpu-a-new-high-performance-computing-solutions
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Programming:
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http://www.kontronn.com/support/288-computer-software-basic-data-structure-algorithm
http://www.kontronn.com/support/319-optimization-of-advanced-data-structures
http://www.kontronn.com/support/320-study-algorithm-from-scratch
http://www.kontronn.com/support/333-analysisi-of-socket-programming-tcp-based-on-linux
http://www.kontronn.com/support/334-analysisi-of-socket-programming-udp-based-on-linux
http://www.kontronn.com/support/344-network-programming-technique-and-its-realization-based-on-socket
http://www.kontronn.com/support/391-data-structure-exam-question-chapter-1-introduction
http://www.kontronn.com/support/403-data-structure-exam-question-chapter-2-linear-table
http://www.kontronn.com/support/404-data-structure-exam-question-chapter-2-linear-table-answers

