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1.1 MR &N

NFIE, BH “AIFREARZR” — 0L KFEHF Steve Mann 3 H B — I fE
BRER. AETEMURLFAEEAE, NIFUERHMANIE + BRI FEHE.

0L NTER A THEEFUERM, ILRFEEMBERTHEEE
F|” FFEHEE, Steve Mann % iF H Al F 8B Ge i, XHEE M MR BERBH]I £

VR(Virtual Reality) 2 4fi fE 1 £ 7 i [f] , T AR(Augmented Reality) 2 7E 55 £ & N
BFEm. HAtERER AR BREFEMS AN BUYELEERELYBREES
I B o

AR 1 VR HA#Z MR 117454, —&| MR FJEREGERTLISEIL AR A1 VR DJge HRF
MHAK. BRI ATEE R L SSYASRE A R E, MR IREE A SKIE EISE.
Hl 5530 SE & A RERR AN R & B Th BB .

HR¥E Steve Mann HIEE®, FEEMEMEEHSM VR, AR HRZE D [ MR HEALE.
B AN TUEE] 2020 4, 2FCLBEMUNLRZFEHERIZE 4000 TEEA, TH K
27400 Z T ART, ENBRFMEVENAH, THAEBRELTLTART. W4,
fEiR. PTE., BXAEFE KRB ALEIMAZ VR, AR ®REWFIRT, RS VR,
AR, MR HAEHRMFTH.

1.2 BHALZMNERER

FF& MR BREIREE, EHRULAT DK, ABRMET —EFFHEN MR & EER%E, W42
7 VMG-PROV(LL IR VMG), HAEM#%0KH FPGA #it. FTHELE SN H FPGA %
R4

PARE AR T B — A R 2 X I 55 E 1 8 2. 7R3 B SR Y
BRI RAEE T FPGA SLBLEiNE, S TR/ DENEZEERAFEHN. EXBEEN
FPGA T#2H, B8 T —MELNEshAEEEBE MBS Ih6E, Bl FPGA &l
BREREHETHREL, AFETBRLMASERERH BRI REKE P RTFHIEH
S HEATSERT B R, ATTAE R “ S 3h A& VG H B & ” (Hish Dynamic Range HDR), 1§ 1-1
BT 7R
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Bl 1-1 T FPGA H5E Y i 3h 25 1 B %

VMG-PROV F RN RN E 1-2 Fin. MBS AL RS 3k i1 R 45 503
S 7E FPGA Lt T B4 15 5 AL B (Image Signal Process, ISP), ZJ&& i) HDR A
¥43Ed USB 3.0 42| PC 1, i it FPGA BL & PC Ui )75 3K, HE— P R AL AUE AL (Video See
Through, VST) 1] ] ZE AT ] & .

DDR3
T e e e :
' 0. W2 it Chirico_top SR ER :
1
: 1. | dindss _ [ 10. DDR3 Wiz 77 local_clk ] 0sC
I mcb_clk :
: powerup_sequence frames buffer mcb_top| senigar bi '
1 ‘ — :
o 1
| Y ] :
: 7. 1@ HALIEAL 8. Bayer ¥ RGB 11. B & !
! width_conv_12to10 ‘
: Bayer2RGB HDR_4f !
i l -

PR RES T T 6 BIRK T 5 8 Bayer ¥ RGB 9 RGB %% YC :
i sync_signal_regen Bayer2RGB RGB2YC !
: 1 !
|
| 4. %L TR :
] init_sensor_phy 9. RGB $¢YC 12 Mg T E
! izc_master_sensor RGB2YC output_mux i
: i
l : e T :
! 5. W Y 3. SRR 13. H B |

]
: manual_exposure bnt_process his_eq_nrt :
|
: . ] i
14, IMU s B & B BB | |
BUTTONS i | IMU_PACKAGE :
: ; |
1
i [15.USB3 .04 '
| L= CY3014
v | cy 3014 master 1
1 1
VMG AR 22 #) T S P i

B 1-2 VMG-PROV FHZEHy
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#* 1-1 FPGA FE{ %)%k

Tz

.../top/RTL/Chirico_top.v

.../top/UCF/Chirico_top.ucf

ERFF

.../powerup_sequence/RTL/powerup_sequence.v

e B

.../clock/IP/local_clk/local clk.xco

.../clock/IP/mcb_clk/meb_clk.xco

.../clock/IP/sensor_clk/sensor_clk.xco

s Lt

.../bnt_process/RTL/bnt_process.v

REKECE

.../config_sensor/RTL/local_clk/init_sencor_phy.v

.../config_sensor/RTL/mcb_clk/i2c_master _sensor.v

MR Y il

.../auto_exprsure/RTL/ae_signal.v

.../auto_exprsure/RTL/hdr_ae_signal.v

.../auto_exprsure/RTL/auto_exposure.v

.../auto_exprsure/[P/ae_weight_x.xco(ae_weight 1080.coe)

...Jauto_exprsure/IP/ae_weight_y.xco(ae_weight 1080.coe)

.../auto_exprsure/IP/ae_fifo.xco

.../auto_exprsure/IP/div_ae.xco

.../auto_exprsure/IP/ev_rom.xco(ar0230_ev.coe)

.../his_eq/IP/his_ram_dp.xco

BREALESESE

.../sensor_sync_signal_regen/RTL/sensor_sync_signal_regen.v

BRI AR

.../width_conv_12to10/IP/width_conv_12to10_rom.xco(width_conv_12to10.coe)

Bayer # RGB

.../Bayer2RGB/RTL/Bayer2RGB.v

.../Bayer2RGB/RTL/ROLLINGBUFF_bayerRGB.v

.../Bayer2RGB/IP/double_port_ram_bayer2rgb.xco

RGB ¥ YC

.../YC_RGB_convertion/RTL/RGB2YC.v

.../YC_RGB_convertion/RTL/RGB2YCbCr.v

.../YC_RGB_convertion/RTL/YCbCr2YC.v

10

DDR3 Mii£& 17

.../frames_buffer/RTL/frames_buffer mcb_top.v

.../frames_buffer/RTL/M_mcb_write.v

.../frames_buffer/RTL/M_mcb_read.v
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MIRAF

.../frames_buffer/RTL/frames_buffer mcb.v

.../frames_buffer/IP/mcb_wr fifo 36x2048/mcb _wr fifo 36x2048.xco

.../frames_buffer/IP/mcb_rd fifo 32x2048/mcb_rd fifo 32x2048.xco

.../frames_buffer/IP/mcb_rd_addr_fifo 32x256/mcb_rd_addr_fifo_
36x256.xco

.../frames_buffer/IP/user design/...

11

R

.../HDR/RTL/HDR_4f.v

.../HDR/RTL/div_uu.v

.../HDR/RTL/div_su.v

.../HDR/IP/weight_sum_rom.xco(gaussian.coe)

12

i

.../output_mux/RTL/output mux.v

13

H7 E 5

.../his_eq/RTL/his_eq nrt.v

.../his_eq/RTL/arithmetic_unit.v

.../his_eq/RTL/create_cumulative sum.v

.../his_eq/RTL/cumulative_sum.v

.../his_eq/RTL/float_separate.v

.../his_eq/RTL/equalize.v

.../his_eq/RTL/histogram.v

.../his_eq/RTL/maxuhpl.v

.../his_eq/RTL/taylor_series_expansion.v

.../his_eq/IP/equalize_ram.xco

.../his_eq/IP/fixed_to_float.xco

.../his_eq/IP/float_add.xco

.../his_eq/IP/float_div.xco

.../his_eq/IP/float_mult.xco

.../his_eq/IP/float_sub.xco

.../his_eq/IP/float_to_fixed.xco

.../his_eq/IP/his_ram_dp.xco




BIFE K #E % «5e

SR_

.../IMU_package/RTL/IMU_PACKAGE.v

IMU ¥t s 4 .../IMU_package/RTL/uart_rx.v
14

FIVLSR .../IMU_package/IP/imu_data_fifo.xco

.../IMU_package/IP/rom_imu_encode.xco

.../USB_cy3014/RTL/cy3014 master.v
15 | USB3.0 %

.../USB_cy3014/IP/cy3014 _data_fifo.xco

T # FPGA J5figHhht: https:/github.com/LokiZhangC/VisionerTech VMG-PROV_FPGA
g https://www.fengke.club/GeekMart/su-fsqoqePOZ.jsp -

TEIFZ G, B FPGA 51 B 3 {RF1E design U T, B0 TEEFH FPGA AL
B ARAAAEAR H % F 1 xxx\design LA T .

1.2.1  BEAFI e 2% i 42

TP AIR 2 80 5 35 JF VMG-PROV AR, $7HF AR Z E 1) VMG-PROV A 1-3
Fim(3% VMG P 23 F . VMG-PROV iR _EA PR FPGA, BT AR T/ ITAG
Wik 0. E1-3 FEE LR JTAG RO,

K 1-3 VMG-PROV ik

% 1-4 s A eI 1, HoP FPGA B35 2518 1 USB ;%4 PC, VMG-PROV
H 7 i) USB 281 HDMI £t 5 PC iE#:. EHEIF 2 J§ VMG-PROV £ A& FFHL L, &t
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FPGA £ 8%

K 1-4 VMG-PROV figif4- %4

1.2.2 . FPGA T.F78

1. FRIARMBXHE

VMG-PROV FHf# I # 2 EE Xilinx 74 & ff) Spartan-6 LX45 CSG324, H & A4 H
1 Xilinx ISE Design Suite 13.4 (LA F & #K ISE). 7E{E 2 Al H B AWM T HifH
TR B EAHK License.

FRR ST ML T

(1) ISE Design Suite 13.4 [ F# #isk: https://www.xilinx.com/support/download/
index.html/content/xilinx/en/downloadNav/design-tools/archive.html.

£ H Tk heeps://www.fengke.club/GeekMart/

(2) X T ISE WIXHATE Xilink BEM LS|, Bt T: https:/www.xilinx.com/
support.html #documentation.

(3) Spartan6 1x45 csg324 ity B 3 XML R https://www.xilinx.com/support/
packagefiles/s6packages/6s1x45csg324pkg.txt.

(4) Xilinx £ XA+ 8 Muk 4 T :  https://china.xilinx.com/support/documentation/
sw_manuals/xilinx14_7/cgd.pdf.

(5) Spartan6 BF & % YR H & F M W HE W F : https:/www.xilinx.com/support/
documentation/user_guides/ug382.pdf.

(6) £ KT Xilinx Spartan6 DDR3 | 8% () FHVEEE T 5 M UL [ :  https:/
www.xilinx.com/support/documentation/user_guides/ug388.pdf. https://www.xilinx.com/ support/
documentation/ip_documentation/mig/v3_92/ug416.pdf.

2. RIEPE
() £ “FFeR” FHd 33 Xilinx ISE JF &AM H ST 97, il 1-5 B



W1 FRE & -

& Xilinx ISE Design Suite 13.4
& Accessories
& ChipScope Pro
4 Documrentation
& ECK
i ISE Design Tools
& 32-bit Project Navigator

& 32-bit Tools | 64-bit|
4 64-bit Tools

4 Documentation
4 PlanAhead
4 Systerr Generator

Kl 1-5 T Xilinx IE L%s
(2) 1 ISE HF:EFE “File” — “New Project”, EE 1-6 Fzn i) S R TREFFIK
RrEM TIEARR, TREMFABAIEMARRATLLEE X, EiFZ GRS “Next” &4

Create New Project

Specify project location and type.

Enter a name, locations, and comment for the project

. Name: {Project_i se_t
§ ! Location: gE:\Xilinxkl’roject_VMG—PBDV_vl \Project_ise_t
i i
g | Yorking Directory: %E:\Xilinx\Project_‘fHG-PRUV_vl \Project_ise_t
L Description:
:
L
&
i
’%’;; Select the type of top-level source for the project
Top-level source type:
HOL
.

=

K 1-6 #H# Xilinx ISE ¢
(3) £ 1-7 Fr/R A K Family. Device. Package !l Speed #2443 AL+ Spartan6.
XC6SLX45. CSG324 -2, iXLEIETTE FPGA [0 &L S %2 & Spartan-6 LX45 CSG324.
W2 Ja s “Next” #%4l, i “Finish” %4
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MR 4 REHR i T A& Sk

El&!

Project Settings

Specify device and project properties.
~Select the device and design flow for the project -

.| None Specified
All

XC6SLX45
CSG324
-2

XST M—!Dl{\ferﬂog_)
ISim (VHDI..’Ven'log)
Veril

_{Store all values

i =
VHDI.Som'uAmlvsuSurﬂ-rd yemse| VHDL-93

Ep-bh Mnsm ﬁh!nnu

Dk o b B o - ARG RS SR

B 1-7 FEFETEDESF FPGA #l 5
— N LREREBE T, W 1-8 fix.

‘lxn - nh’l-ml@hu@ -Sloﬂ‘bon

Hierarchy
& Project isel3 4
= G} xcbslx45-2¢sg324
Emply View

The view currently comtains no files. You can add files to the
project using the toolbar at left, commands from the Project
menu, and by using the Design, Flles, and Libraries panels.

Use:
«New Source: To create a new source file,

= Add Source: To add an existing file to the project.

« Add Copy of Source: To copy an existing file to the
project directory and add it to the project.

€2 No Processes !:-n:u

No single desi dule is selected.

@ W Design Utilities

1-8  HFram s L



BIFE JF & & *Qe

B FRFERMAAE KEAB®RTL)A IP. 7F Hierarchy Fi 1 o7 b A8, 8 “Add
Source”, W 1-9 Fi7n, MKIKESIN design U £ T £ MERFIVERILRTL)F IP SCHHEAP

View: ® 3 Inplementation € 2] Simulation

i

£&] | Hierarchy

e & Project_ise13_4

7 €1 xcbsix45-2csg324

Gt ;

= The view currently contains no files, You can add files to the
project using the toolbar at left, commands from the Project
~ menu, and by using the Design, Files, and Libraries panels.
-

Use:
[l New Source...
*New Source: To

& Add Source,
* Add Source: To

« Add Copy of Sour
project directory

[f:] Add Copy of Source...
Manual Compile Order

#» Implement Top Module
: B File/Path Display

# B0 ¥o Processes Running Expand Al

No single design moduleis |  Collapse All

@ @  Design Utilities M F L

i
i

a Design Properties...

SEPLAE B §

|Consale

| [_5_} Consol N

Warnings | @ Find in Files Resalts |
Add an existing source file to the project

Kl 1-9  FEBran) TR s se vt o
HINEIRARSRTL)M 1P Z J5 KRR A 1-10 Fras.
M, —AEEK FPGA LTHEMBEL T, Midi “Processes” 51 T “Generate
Programming File”, 4nF& 1-11 ffrzn, ISE #fF TR 2 Hah#EAT 27 & (Synthesize) HI A1 & i £&
(Implement Design), ## 4R BIT XHCCHFES0h bit, AR E 20 2804 1H).
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MR % REHR ¢ 7T A SE ok

E Fiia

Edit Vmw Project Soen'ce Process Tools  Window Layout Hevip

B@E‘iﬁl ex Bhxloal s ﬁ:ﬁ:@@fﬁl@ P e bx:ﬂ 9

Design

Viex. ® ‘m&‘(iﬂ@ sisalation

M
- ® Project ise13.4 ¢t
= B xcbshxd5-2cs9324

mﬂnm%ﬂﬁﬁﬁ

& [ah Chirico_top (- \qu»m\amm.mv}
4 umcb_clk - meb_clk {.\design\clock\IP\mcb_clk\mcb_ clk.xco)
’q u_sensor_clk - sensor_clk (.\design\clock\IP\sensor_clk\sensor_clk.xco)
E‘J u_bnt_front - bnt_process (.\design\bnt_process\RTL\bnt_process.v)
- [¥] u_bnt_back - bnt_process (.\design\bnt_process\RTL\bnt_process.v)
E\ﬂ u_bat_middle - bnt_process (.\design\bnt_process\RTL\bnt_process.v)
~[¥] u_bntup - brt p (Adesign\bnt_pr \RTL\bnt_process.v)
- [¥) u_bnt_ down - bnt_process (.\design\bnt_process\RTL\bnt_process.v)
- |v] u_powerUp_seq - powerUp_ (-\design\powerUp_sequence\RTL\powerUp_sequence.v)
- m u_ae_signal - ae_signal (.\design\auto_exposure\RTi\ae_signal.v)
- [] u_hdr_ae_signal - hdr_ae_signal (.\design\auto_exposure\RTL\hdr_ae_signal.y)
@ @ u_auto_exposure - auto_exposure (.\design\auto_exposure\RTL\auto_exposure.v)
® [\ﬂ u_init_sensor_phy - init_sensor_phy (.\design\config_sensor\RTL\init_sensor_phy.v)
[¥] u_sensor_sync_signal_regen - sensor_sync_signal_regen (.\design\sensor_sync_signal_regen\RTL\sensor_sync_signal_regen.v)
§ u_width_conv_12t010_rom - width_conv_12t010_rom (.\design\width_conv_12to10\IP\width_conv_12t010_rom.xco)
] m u_frames_buffer_mcb top - frames_buffer_mcb_top {.\design\frames_buffer\RTL\frames_buffera_mcb_top.v)

& E} u_HDR_4f - HDR _4f (.\design\HDR\RTL\HDR _4fv)

\design\top\UCR(Chirico_top.ucf

@ [y) uBH_Bayer2RGB - Bayer2RGB (.\design\Bayer2RGB\RTL\Bayer2RGB.v)
@ [¥) uBL_Bayer2RGB - Bayer2RGB [.\design\Bayer2RGB\RTL\Bayer2RGB.v)
@ [¥] uM_Bayer2RGE - Bayer2RGB (.\design\Bayer2RGB\RTL\Bayer2RGE.v)

@ [¥) uDH_Bayer2RGB - Bayer2RGB (.\design\Bayer2RGB\RTL\Bayer2RGB.y)

@[] u0_Bayer2RGB - Bayer2RGB (.\design\Bayer2RGB\RTL\Bayer2RGB.v)
- [¥] u_output_mux - output_mux (.\design\output mu\RTL\output_mux.v)
@ [¥] u_his eq top - his_eq nrt (.\design\his_eq\RTL\his_eq nrtv)
@ [¥] u0_RGB2YC - RGB2YC (.\design\YC_RGB_convertion\RTL\RGB2YC.v)
@ [¥) uIMU_PACKAGE INSERT - IMU_PACKAGE INSERT (.\design\IMU_package\RTL\IMU_PACKAGE.¥)
@ [¥] u_cy3014_master - cy3014_master {.\design\USB_cy3014\RTL\cy3014_masterv)
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Design Utilities
User Constraints
Synthesize - XST

Design Summary/Reports
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1.2.3 KLH FPGA
ffH ISE 13.4 FF R T H,

BHE A IERED A,
RELEWT:
(1) E « ﬂ:ﬁlﬁ ”

24 FPGA RS E L 27 &

HTE#EEE FPGA. AERIATFEP —& R 725 BIT XA HRERCE 2| FPGA, BH IR

A % BIT LA

fi A& G, 4R BIT 31,

SKHLER R ISE #FH*%, FTJHF iIMPACT, WK 1-12 Fizs.
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# wunderlist
& XauNX
@ Xilinx Design Tools
W@ Xilinx ISE Design Suite 13.4
@ ChipScope Pro
@l Documentation
& epx
@ ISE Design Tools
4 32-bit Project Navigator
4 64-bit Project Navigator
@¢ 32-bit Tools
@ 64-bit Tools
& Constraints Editor
¥ CORE Generator

1§83 Timing A -
n XPower Analyzer
@i Documentation
& PlanAhead
& Systemn Generator

A 1-12 4T FPGA R & ¥4 iIMPACT
(2) H—IRITIF iIMPACT @i 1-13 fios, WitiZe 1/ “Boundary Scan”, #1454
fAmE, wiE 1-13 fox.
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[&] Create PR Double Click to Launch Mode.
@[] WebTalk Dy Targeting a BPI/SP! device indirectly also start from here.
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