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Design of Virtual Makeup System based on Linux
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Abstract: SOPC technology has flexible cutting feature and imbedded Linux operating system is characterized in high
performance and multi-task. Combined with the two advantages, a virtual makeup system with the basis of Nios Il, Linux
operating system and light graphics library was designed in this paper. Based on Nios Il processor with MMU and Linux
operating system, image acquisition and storage was realized by adopting the self-designed module. The development of
interaction interface was realized through the transplantation of light graphics library FTK on LTM. The extensibility of FTK
was utilized to compose custom widget and lip-contour extraction algorithm. Finally, the virtual makeup system equipped
with the functions of items browsing, simulated makeup and live makeup was realized.
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2.1 BT Linux B/ RFIEE

Linux #4E R G0t SOPC R4E WA AT RFPAZE K, (4517 MMU AL B 38608 L 42 Dy Re i N4 5 H
AR 20 B A . R LRSS T T Linux REGEPTTE BN SOPC 41AELL S s i ik

2 1 Linux R GURHE BOn] IV 2 A
RG K (8N KT
O TEAEFEZE “Core Nios 117 FREZETL:
® L “Nios II/f” RIAbFE S
® A% “Include MMU” 10 ;

@ f£ “Caches and Memory Interfaces” FrZs i
® AJ ik “Include tightly coupled instruction master
port(s)” i 14k 1;
® 2Ji% “Include tightly coupled data mater port(s)”, i
Nios 1l 4b#H2% BE/OINE
AT RAM ® HFre—4> On-Chip Memory:
o N{FRMT) RAM;
® /zjik “Dual-port access”;
® A R/NRED) 1024 7T
@ FHZ WA A M3 1 2350 5 CPU ISR & 45
A i 11 DA S SR B0 2 v AR (LA 3). F4T T
b PR Z 1K) Core Nios 17 Je& P4 15 5 1T, #4“ Fast TLB Miss
Exception Vector” ' 4y 1% N AAARER
1% H] SOPC A1t “Interval Timer”:
® EINrhIk ¥k 10ms;
Linux REEMPPEH E &S o HEAR AL EI N 32 LLk
® iEN “Full-featured” ZE7Y;
o IRSEHSS W BE A, B 0.
Linux I {528 Jii JTAG-UART 50 AT H A At , P&k —AR0m),

Linux AP A7 & £
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VGA Controller #5Heii it it 2042 14205 Pixel Buffer A&50 A 724 LTM TR M P45 5
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FIG R85 M, Pixel Buffer. VGA Controller LA K SSRAM $ il 5 Hen 25 4% F [F] —AN e H o4 LTM
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™ Pixel Buffer for ¥GA Display - pizel buffer

%k Pixel Buffer for VGA Display

MegaCors'  alltera_up_avalon_pixel_buffer

~ Block Diagram

pixel_buffer
clock ™=clock_reset awalon_pixel_buffer_master ™ avalon
avalon ™avalon_pixel_buffer_slave avalon_pixel_bufier_source @ avalon_strearming

~ Device and Mode

DE Board [pe20 «|
Video Out Device LCD Sereen with Touch Panl (TROB_LTM) +
Defaut Buffer Start Address (hex)  |14000000

Default Back Buffer Start Address (hex) |14000000

Addressing Mode |consecutive v
~ Image Options
Wickh Scaling Factor 2w
Height Scaling Factor 2
Color Space 16btRGE v

@ Info: pixel_buffer: Video Format Conversion: 400 x 240 -= 300 x 450 and Color Format Conversion: 16-kit RGB -» 30-hit RGEB

Cancel Finish

K 5 Pixel Buffer it & FL1f

Kl 6 JE/r T I SE R SOPC R AIF . (A —4eME, WL RGHiER, e mbrEasxt
SR AN VT ) E D, AE Nios 11 ALEELR A1 78k W in T “ Avalon-MM Pipeline Bridge”, 143
CRE G T IN RGN S PRia AT A i T 8.2MHz.

Tatgzt Clack Settings

Device Family: Cyclang I v Name Source MHz
clk_50 External 50.0
clk_25 External 25.0
pll_c0_system pll.c0 1000
pll_c1_memory pll.c1 1000

Use  Co.. Module Mame Dezcription Clack Baze End Tags

M cpu Mios Il Processor pll_c0_system 0x01001000 |0z010017£f

E[ onchip_ttm On-Chig Memaory (RAM or ROM) muitipla W gultipla multipla

M sdram_0 SORAM Controller pll_c0_system & 0zi0000000  |0ziEfEfEff

EI SEram (Cypress CYTC1380C SSRAM pll_c0_system d 0z14000000  |0zi141ffEff

M tristate_bridge_ssram Aalon-hitd Tristate Bridoe clk_ttm

M epcs_flash_controller EPCS Serial Flash Controller pll_c0_system 0x01001800 |0z0l001fff

M pipeline_bridge Ayalon-hitd Pipeline Bridge pll_c0_system & 0z00000000  |0zO0fEfEff

E[ tristate_bridge_flash Avalon-hitd Tristate Bridoe pll_c0_system

M ext_flash Flash Memory Interface (CFT) pll_c0_system #  0z00000000  |Ox007EEEFE

EI dma Dt Cortroller pll_c0_system 0z008000a0 |0z005000bE

M uart_0 UART (RS-232 Serial Port) pll_c0_system 0z00800000 |0z0050001f

I pll PLL clk_50 000800020 [Dz0050003E

M jtag_uart_0 WTAG UART pll_c0_system 0x00800150 |0z00200157

EI mme_spi ISP (3 WWire Serial) pll_c0_system 000800040 |0z00500058

M sysid System ID Peripheral pll_c0_system 000800160 |0z00500167

Kl Ltm_ctl WG clk_ttm

M pixel_buffer Pixel Buffer for YiG& Display clk_ttm 000800100 |0z0050010fF

M ps2_0 PS2 Controler elk_50 0x00800168 |0z0020016f

M touch_panel_pen_irq_n PIO (Parallel 1100 pll_c0_system 000800120 |0z005001 25

E[ touch_panel_spi ISP (3 WWire Serial) pll_c0_system 000800060 |0z005000TE

M timer_0 Interval Timer pll_c0_system 0x00800080 |0z00F0009f

EI button PIO (Parallel 1100 pll_c0_system 000800130 |0z005001 31

M ced_start FIC (Parallel 1400 pll_c0_system 0x00800140 |0z0050014f
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HHuhk.

A R T RGBT AT 41, SSRAM HAEGiE I AME R A4 16 47, 11 Cam_CFG_CAP {1 i {1 4L
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ﬁma g

RGB 5:6:5

RGE 5.6:5

8 SSRAM_WRITE Tl )25 ‘5 F T E e = &

@ SSRAM_2PORT

SRAM_DQ[31:0]

ZIEH R [ SOPC &R 451 SSRAM Fi il #% Al SSRAM_WRITE (#1525 175 SR At bk . CPU 524
SRAT Y], SSRAM_WRITE fiEeisz it SSRAM A (R334 %45 Avalon 2 il as i iR Ik
i}, SSRAM_WRITE HEHu# G E0E 5 N SSRAM,  BLIRHZASHOR 200 P2 ) 2 AT 5 i sk . th T
SSRAM [FZ il #l(CLK_SSRAM) 55 5 Sk R A Hicths (1 TAF I B (CMOS_PIXCLK) AN, 7E %M
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2o K9 e TIZBRNTUZRAE 5 M EZ i &
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ARGURH NiosWiki #11X (L4 AlteraWiki) AAiif¥] nios2-linux-20090929.tar P 4% JT A& 1 #k
PEIF R LRl REREE T SE G, i th SOPC R4 A i) C 18 55 Sk SUH T & v o A% 3t
ATHRCBYRCE, SR T RGN D I AR B RE AR . C B SO IEATAE O, 4 S AH Y R S SR B R Si
WMANRIERIBAT: {EWNE RS ARG LG, BHEIEEEAT EE RGN P I .. X H
HENATHR OB N AZICE A REAL AT TT K
3.1 FREENKRANZEE
3.1.1 FREEK

SOPC &4ttt )=, it “sopc-create-header-files --single custom fpga.h” A= pk E 5 S AGAEXT
) C B SkSCHE, RRZ U TLE] “nios-linux/linux-2.6/arch/nios/include/asm/” #%42m, I & fLil
1T custom_fpga.h A1 nios.h #§ 4~ SCRE R %% 58 SUEFER SOPC 414455 Linux P A% 9K Eh A QRS X 52 4% (i
[ config.c SCAFWE T KRB B& ARSI SRR, XEER A E O G v, A RZRCE A
(¥) config.h SCAEANZ i 2 A A SKOCHESE Rl B 10 PR 11X =AU Z ] R &R

config.cH* tH B it 5

. : 'make menuconfi
| CONFIG_XXX#é 9

__,_.:ﬂt’ff J5 tE i i config.h
|--"... -.‘.-l" ]

[y Fdt B & g e JE——
| 4 UART. Timer. SDRAM® e P nios.h |
\ | e R R o : '

config.c

l._ 3 _..-"‘..‘

N ER TR e = : §
VRl K . USBIE&e —> 17 custom_fpga.h
| 0T 9 1 22 i

K 10 =AHEESCIEZ IR AR

BN N LT KA RE E AT, AN ARG AT MBS, FENEUTT:

® IR UART BEE 4 At A8l b 5 AT EIMERTIH R . BB A custom_fpga.h H ) £ 11
%€ R config.c Al 1K) 22 € XANFR]. % config.c FPoeTHIT 0 %€ X UARTO *i Ky
UART_0_*HITT,

®  NIZJH3lJE KL SD KLk . A R I/ devimmeblk* R A& 1) % T S A3,
SRR IR K " nios2-linuxuClinux-dist/vendor/Altera/nios2/device-table.txt" -H
KT mmeblk* ) ¥ A B SO SN2, /179,

®  NIZJH B FAHEEHI G LA EH JTAG_UART, X AL IRRA 2 J5 IR BHL AR RAME, £

"nios2-linux/linux/arch/nios2/kernel/early _printk.c™ s it ~ACHS BRI Ay 14 b e 0 4 Bl &
#elif defined(CONFIG_SERIAL_ALTERA_UART_CONSOLE)
#if UART_BASE > 0x20000000
#error Cannot map UART directly to I0_REGION
#error please disable early console
#endif



#define ALTERA_UART_TXDATA_REG 4

#define ALTERA_UART_STATUS_REG 8

#define ALTERA_UART_STATUS_TRDY (0x0040)

static void early_console_write(struct console *con, const char *s, unsigned n)
{

unsigned long base = UART_BASE + I0_REGION_BASE;
intcrlf = 0;
while (n-- && *s)

{
while (1(__builtin_ldwio((void *)(base + ALTERA_UART_STATUS_REG))
& ALTERA_UART_STATUS_TRDY)) ;
crif = (*s == "\n' && !crlf);
__builtin_stwio((void *)(base + ALTERA_UART_TXDATA_REG),
crif ? (n++, \r'): *s++);
}
}

3.1.2 AiZELE
FF R AL RO E S 2, SRS Linux A X8 BT 7 &4 BEAL 2 P AZ U5 RS Y A,
B BT R B AN PR ISR, DRI — SR A T B RS R, Y ST AT A B AR

B . K11 R T ARG IAT LI E
Gt 1% BB N A% B8 2 hiE £ A7 0x00F 00000
“{ J& HInitRamFs
FrameBuffer & 7~ 3K 5h
Sy N6 D) /A A\ T
\ Ps2 1R 5
) SD/MMCIX 5]
TG & IS0 = USBENLIE il 48 BX5h
\ scsIgt 4B,
EEHINE) © SPIFIXIES)
HAl % % K EH(UART. JTAG-UARTZ)
VFATX R G HF

RS % Codepage 43735 3 37 #F
CP936,GB2312 ¥

11 AR

RAME S

-

Linux N 4% fic &

FEFTAECE S, 2R R LU LA

o NEELEHH, FHHEIANK “Nios Il Configuration--->Nios 11 FPGA Configuration (MMU
DEFAULT)” &% 4 “Nios Il FPGA Configuration (CUTOM FPGA)”, {fif custom_fpga.h /£ %
GBS STA

® R4 LA I\ Flash K 46 () W A% A SCAF R Ge 48 DL BN N A7 2 b, il Hs 4 A7 RS 2R b ik 4
0xC0000000, 11} BR A $% VUK 46 iyl o fift P 4 bk in L fw % & 0x00500000(5MB), i 2 Ik 4
WAZK/NKT BMB, i 4 (1) 9 B0 23 8 o AT IEAE AR R AR 1K S0, R EONAZ IR 4 R ok
B b X R 00K AR, TR R R Lk A B RO e 2 . Wi E “ Nios 1
Configuration--->Link address offset for booting” >4 0x00F00000;
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& NEIFRWEATNATENIKSBCE, BRI M RIKE) 5 REART, 2N IR L E S
ff) “Altera Triple Speed Ethernet MAC Support” 451, 5 I Py AZ 4 B PRE th T VA AR S 8 i
R

3.2 MAEFHAAL

3.2.1 BIERE
WELE R G VOE IS ATHZ 2 100Mhz, ik 4930 REFIAS AL, 2R R g, RS
v SHHSOW, AT R ER AT MR TR, FTK IEL L IX e A
FTK J& Funny Tool Kit (455, &K H RN TRN, 2 DLl THRARRG I AN

I, HA AR AT LT KB, fEAL Gt el BRI TF Ak A SUFtE, B BB B ohie™ . FTK

SCRF Linux R4t, RILAERATIR Linux 45 R4 L 2eds FTK BB 75 N EH N AREY, S ik 2 el

Al 1M1 Nios 11 SEEF R FTK ik LU LA ) .

® FTK SZF¥ png. jpeg A1 bmp =& Bk 3, BRINEH] PNG K xUMoh 38 fr, 1 JT A8 Nios
11 5 1% png Rl jpeg Hfidit s B0 JCvEAE T, [ FTK (1) bmp #6568 2R 2 SCIETEAREN
J7 2 “(*(unsigned int*)0x01000000)” % A7 HEAT U R 7E Nios 11 AbBEZS 2 ik S8 BT
it Jr ik G, BB FTK XF png F1 jpeg #%XHISZHE, 78 src H3 ¥ rules.mk A
“-DHAS_PNG - DHAS_JPEG” 7 X 2:Fk; R, &k src H3X T ftk_image_bmp_decoder.c
ARG 4 FATHRE U B R 4 AN B4R E T 1)

®  PC ML AT FH bt BE #4745/ 10 Nios 11 °F & W o Ak 48 57 152 #3047 AMLAZ B . 75 %2 Nios 11
FEE tslib SR RPN WAZTT R ITE tslib lE0%, 1 FTK JEAAEE1T configure
fic B I I “--enable-tslib” 2%,

® ST SR IN A B R % o G IARNEE, I tslib 1AL BRI AR T Al RIS — 2k A 2
(AR 55 A0 T Rl PR A B 22K . iR IMZ: 1804 sre/backend H sk T ftk_source_tslib.c 48
e, BB I il 5 B — 2R A A RECh B —ANIRESE
RGTFRTRA W IR 723 B Linux R0 FTK BCE Sy 5 il b o Af 5] 19 43 e

BTN R IT R, TRIFRMREEE, BHEK R ATT &AL 28 Xy .

3.2.2 xHEHRMmxiIt
REALRL R G & R B s KT (e thiet, HP i e s AT

MR IS HGEAR, ATINRGE H A I ABRr rh Pk, o nlad i S5 AR SR8 ke

BIGH P RR e JE R A, 25 ISR RS8N AN B HLR R0 s S IR I TR RV A 2 AN R BAR, A

L R GEIEFE B P F A R i 4 S X gk — FLIXSRAG BN, FH P 0 dE N RO AT,

T AT bt RGB B R E 241G, KGR AR e — RAIBIHE S5 € AR EES, thihiid FTK

S alpha 3 38 BEAT (0 3% W) 52 1 U 15 AT SEIL RS il 7R IR ORI AN 7] o 1) H ot [ A Al 22

2PVl BB, AR A R r RPN AR AR, ik s EAR AL, IRGEAE . H T

THI¥ B AR
WX AE IR AT R I, P DI RE AR TE B4 IR R BRI S BRIE S D . RE DI N

-10-



400x240, TR SEAGIE I i€ L7 2 0 300x204,  [AIE 5N SR B Joi e P AP D) g, e —
ANDERBT BN, & 12 R 1l D e S ki o 6 i SR R R I

MSO-EIRRIE,
AL ERE
s |
i9E
|
L < A
1 2]
HR iR
2 [FRmes | FREE [~
@ | meme | rwmp [<FEPR
-. ‘ oy T
APBSES . zﬁ%ﬂﬁx
HEw 2 BE A
EERNHE B el
l ®

B
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) F ] S PSR R o 1 LR SRR — T a0 ] 45 2R SR S 38 X 3
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Flow Statns Successful - Tue Aug 10 15:31:44 2010
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