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Acronyms in This Document

A list ofacronyms used in this document.

Acronym Definition

EEPROM HectronicallyEasableProgrammableRead-Only Memory
FPGA FieldProgrammable Gate Array

GPU Graphics Processing Unit

I’C Inter-Integrated Circuit

QVGA Quarter Video Graphics Array

SPI Serial Peripheral Interface

SRAM Static Random Access Memory

UsB Universal Serial Bus

VVML Voice and Vision Machine Learning
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1. Introduction

TheCrossLink-NX QVGA Mobilenet Human Identification on VVML Board Demonstisasmachine learning to

identify different human faces. A CNN acceleration engine is trained to deliver accurate identification by extracting 256
16-bit characteristics from each regisea face.

This demo is targeted to therossLirlNX Voice and Vision Machine LearrfiyML)board

CrossLink-NX Voice and Vision Board
CrossLink-NX40

B USB

v

Figurel.l. Block Diagram
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2. Functional Description

Thisdemo registes and identifesfaceswithout the need for retraining. You do not haveupload images angerform
lengthy retrainingporocesgsusing a GP(IGraphicsProcessindJnit). The demasupports performance of up to 30
frames per second and power consumptior260mW on Lattice CrossLitX 4& FPGAS

Figure2.1 and Figure2.2 show the top view and bottom view of théVMLboard used in this demonstration.

Parallel LoRes
Power HiRes Camera Config CCa merta
Indicator Header (J9) “Onnector  Config USB
LEDS Connector (CN1) with Module 12)
(U24)
] S
jj| PROGRAMMING
VCCiol
JTAG Header
(1)
MIPI DPHY
Expansion
Header (J12)
*‘]
— ¢ Pusumnmno
:*I"‘F ()
PMODO:1 PMOD 2:3
(J4:5) (46:7)
CrogsLink-NX Voice and
N ——— Vlsuon Mochlne Learning
Input : ; : LlFCL VVML - BRD LIFCL4O-
Switches and o : . MG289 (US)

Buttons

G U16 =
_ |Fx_pmopE0 TP14
B dvars 13 (@18
)) -

HyperRAM Indicator

(U8:9) LEDs USB3 Out (J8) CY-USB-3014

(U13)

Figure2.1. Top View ofthe QrossLinkNX Voice and Vision Machine Learning Board
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Macronix 128 Mb
Flash (U17)

Microphone
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FTDI Interface
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Figure2.2. Bottom View ofthe GrossLinkNX Voice and Vision Machine Learning Board
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3. Demo Setup

This section describes the demo setup

3.1. HardwareRequirements

1 CrossLintNXVoice and VisioMachine Learningoard, Rev. B
1 USBZable

1 Personal computer

3.2. Software Requirements
1 Lattice Radiamt Programmer grsion3 (Refer tohttp://www.latticesemi.com/programmey
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4. Programming the Demo

4.1. Package Folder Structure

Figured.1 shows the demo folders and files after unzipping the package.

—

L lattice fx3_16bit_480p 60fps with_usb2.img

ace id
ace id

vnv_INFTIME_OFF.bit
vnv_INFTIME_ON.bit

L face id vnv_firmware.mcs

L Face Identification Frozen.h5

Figure4.1. DemoPackageFolder Sructure.

4.2. LoadngFX3Firmwarefrom I°C EEPROM

To load the firmware:

1. / 2yySOG GK
WdzY LIS NJ Wm o

1

2. hLSy GKS !

S

{.
3. t NEiKEHO dzi 1 2 Yy NB B S OK BN 2 6R S

L
2y K

S 62 NRO®

[ 2y NEGe LISHANSC | dILE 50| & & 2 gzdR
02210

oLIZ Nt aZ T . 2K SIR/ NBSP[ A Y| (@K SRR/ SOStO/

fa20NBSNOR S OA O S

E') USE Control Center

File
&

E::

Program | Help
FX2 [

URBStat Abort Pipe ResetPipe ¥ & (@ #7

RAM nptor Info  Data Transfers  Device Class Selection

D
\

O

X

12C EEPROM [vicss

SEIEASH Manufacturer="Cypress”

Product="WestBridge "
SerialNumber="0000000004BE"
Corfigurations="1"
MaxPacketSize="64"
VendorlD="04 B4"
Product|D="00 F3"
Class="00h"
SubClass="00h"
Protocal="00h"
BedDevice="01 00"
BedUSB="02 00"
<CONFIGURATION:>
Configuration="0"
ConfigurationValue="1"
Attributes="80h"
Interfaces="1"
DescriptorType="2"
DescriptorLength="9"
TotalLength="18"
MaxPower="100"
<INTERFACE>
Interface="0"
Interface Number="0"
AltSetting="0"
Class="FFh"
Subclass="00h"
Protocol="0"
Endpoints="0"
DescriptorType="4"
DescriptorLength="5"
</INTERFACE>
</CONFIGURATION:>

FriendlyName="Cypress FX3 USB BootLoader Device"

~

4. { St&dir es s
5 / f PObgram
6. [ 20 St BYPR

Figure4.2. Selecting FX3C EEPROM in USBntrol Centre

>

US® Boot |

FX®
d4KS cC

oader
> | 2C E2PROM
-0

© 2021 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asvsietatticesemi.com/legal
All other band or product names are trademarks or registered trademarks of their respective holders. The specifications and infbergiticare subject to change without notice

FPGAUG0214%1.0

dzKASY

68 Ayadlffs

WPrly A8) Enf ST TN 6KE Oy FTAIAzNI GA2Y D


http://www.latticesemi.com/legal

Sgoesrjslémg\éx QVGA Mobilenet Human Identification on VVML Board Demonstration ::LATTICE

7. ¢KS CANXGI NB Aa®LIINHhWYWSR Ay GKS L

8. !ji’iﬁﬂ@ 2 LISANT Q2 B VSIEHR 8ot SRIAY T adz00S&aa¥FdzZ LINPANI YYAyYy3
Gl alol N

9. wSY2@S 2dzYLISNJ Wmo @

10.t 2 IS CICYRK 8 6ISDIDK S &2 NR

11. ¢ KG- 0 &FNPN dHtdwh a
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4.3. Programming theCrossLinkNX Voice and Vision SPI Flash

4.3.1. Erasing theCrossLinkNX Voice and VisioBRAM Prior to Reprogramming
If the CrossLiniNX device is already programmed (either directly, or loaded from SPI Flash), follow this prdicsture

to erase theCrossLintNX SRAM memory before-pgogramming the SPI Flash. If you are doing Kdep theboard
powered when rerogramming the SPI Flash (so it does not reload on reboot).

To erase the&CrossLinNX device:

1. [ dzy ORWwh REE NBIANI YYENDt LY geisiSfarT ez ent 2StaS@ew bl ank

2. |t D@
3. Ly [GHK(S# R
Ll F@INJ 5

B New Programmer Project ;

Project:

Name: |Untititd|

Location: Jbit_files v] Browse...
Select Mew Project Source:

(®) Scan

Cable: HW-USBN-28 (FTDI) ™ Port: FTUSB-0 = Detect Cable

() Blank Programmer Project

[oc ] com

Figure4.3. Lattice RadiantProgrammerDefault Screen

REI
SOAOY | HHEH R ANE SIGK RS =

Enable Status Device Family

1 [ PASS |LIFCL -

Generic JTAG Device
. LFD2MX

P LIFCL_ENG
ICEAD UltraPlus
5Pl Serial Flash

Figure4.4. LatticeRadiantProgrammer DeviceSelection

x

-y 0 t N2PINI YYSNIIOEH 2 M) 3 05 QB [AaEEZBEFRBES 0% O
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4, wA KA O1 IDER i xSt FDOperties
5. { SIXTOAG@PNIrt | It e refcd c @ rfo2gNJa exsnszn YEydees eT 20k y &t iF@n aK2gy AY
C A JrdphB

£ UFCL - LIFCL-40 - Device Properties ? =

General Device Information

Dewice Operation

Target Memory: [Static Random Access Memary (SRAM) - ]
Port Interface: [JTAG - ]
Access Mode: [Direct Programming 5 ]
Operation: [Erase Only - ]

[] Password Protection Options (Provide key file if password protection enabled)

[ QK J [ Cancel ]

Figure4.5. Lattice Radiant Programmes Device Operation

6. /| f D&N2 Of P&adi & & SPRAIpfezrI i Ge2SE ®
7. tINBAWR {K2dzRé& 2 HEOK{SAzO0 O ¥EaTdzAKSS AMHIRIMIGE] 23 AYR260

8. LYy (GKS wlRAIFY:G tNRBINIYYSNI YI i 2A yadis NEIF GI&sS GENEFGi1S  (RKLES Nt Ni
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4.3.2. Programming theCrossLinkNXVVMLBoard

To program theCrossLirdtNXVoice and Visio&PI Flash:

1. 9y adzNB /iN®Radh [AkER A OS YR +AaA2Yy RSOAOS {w!aNKaigH) &§&R
I NEAaB[AYRPAOS {IwyR #NARNY (23 WSLIN2EMNI YYAyY 3

2. Ly [GKESHR BSE Yy t N2 INI YYSIE WIPRY aiyrd 8NFEHWVOBE RAAKErti es
3. Ly OekvSi c e PRAolpfezr BlLiJefsE Il KB K A & ¢ Ai Arglrass

General  Device Information
Dievice Operation
Target Memory: External =71 Flash Memary (SP1 FLASH) b
Port Interface: JTAGZSPT ~
Access Mode: Direct Programeming w
Dperation: Erase, Program, Verify ~
Programming Optons
Programming file: x112_Demo/fpre-build fedi_face_id_wnv_INFTIME_OM.bit ||... 0w5CBS
SPI Rash Options
Famiry: =PI Senal Flash b
Vendor: Macronix e
Device: MX25L 12835F w
Package: 16-pin S0P “
SP1 Programming
Data file size (Bytes): (1114581 Load from File
Start address (Hex): Ox00000000 w
End address (Hex): Cre00 110000 b
[ Turn off addresses auto updating
|:| Erase S5PI part on programming error
[] secure SPI flash golden pattern sectors
oK Cancel

Figure4.6. Lattice Radiant Programmer Selecting Device Properties Options fGrossLinkNX Flashing

No & e
f LPrografinmeM®meaS YR ASHSOG20 0S8 /| HWRAE & A&pARoy/A DA
f /ftAORhd fili@gmdERI&S GKS 51045 FA{S AATS o6o0edSao @t dzS«
1 9yadaNB GKFd GKS F2fft2¢6Ay3 FRRNBaaSa | NB O2NNBOGY
9 Start Address (Hex)0x00000000
1 End Address (Heg)0x00110000

4. [t AGD
5, t NBy®R2{ Rpzy G Af eRUHISHBEDOEEEFEA IS INWwhRBES yi ©23 S6AYyR26
6. / f AORr digoSdzim ™~ 2y2 a0+ NI GKS LINRINI YYAYy3T 2LISNI GAZ2Yy D
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7.

I FOSNI 8dz00845 3 F @t [ONB/HENI YSY ARARILI (3 Ch REpwBB 5 dzf G+

Output

Disabling...

Enabling.

Programming...

Disabling...

Verifying...

INFO - Execution time: 00 min : 14 sec
INFO - Elapsed time: 00 min : 15 sec

INFO - Operation: successful.

Output Tel Console

Figure4.7. LatticeRadiant Programmer Output Console

14
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4.3.3. Programming sensAl Firmware Binary to t#ossLIinkNX SPI Flash

To program theCrossLirltNX SPI flash:

1. 9y adzNB /iN®Iadh [(AEE OA OS {w!'a Aa SNI3SRNDEANSREKSNVEYHOS KS
'y R HAndl Aa2 yt NR 2 NJ (0 23 SVGLN2WE NG SWANS Til aKAy3

2. Ly [GHKSHR B y i
e PRAolpfer3 iode2sE

3. Ly DOiekVSi ¢

I

| & LIFCL - LIFCL-40 - Device Properties ?

General Device Information

Device Operation
Target Memory: External 31 Flash Memory (SPI FLASH) bt
Port Interface: JTAGZSFL bt
Access Mode: Direct Programming -
Dperation: Erase, Program, Verify w
Programming Options
Programming file: |12%112_Demo/pre-buildfjed_face_id_vnv_frmware.mcs ... Ox9144
SPI Aash Options
Famihy: 5P Senal Flash e
Vendor: Maoronio e
Device: MX25 12R35F b
Package: 16-pin SOP bl
SP1 Programming
Data file size (Bytes): |339704 Load from File
Start address (Hex): 00300000 ~

End address (Hex):

O 000000 ~

[C] Tum off addresses auto updating

|:| Erase SPI part on programming error

[] secure SPI flash golden pattern sectors

[ox ]| conce

x

OAGAUNBI Y
t N2 IANI YY St XIOR NRIKBEH SWNF B8O $IB YNIcEK Rr oper t i
FBILIBE K E 6 FBpRFE S GG Ay &

Figure4.8. LatticeRadiant Programmer Selecting Device Properties Options férossLinkNX Flashing

No ke

1 L¥Progr afinfied N2 64 S (1 KENRR &S/ ASyORly a! BATANEG IFRB S
OF dYOaL @

f /ftAORhd fili@gmdERIES GKS 5FdF FAES &aAl S ooed

1 9yadaNBF (KIFId GKS F2fft2¢6Ay3 I RRNBaaSa | NB O

9 Start Address (Hex)0x00300000
1 End Address (Heg)0x00700000

4. [t AGDQP
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5 t NByaR K2dzRiAt 22dz009FakeAsd INyWwhBES yi 23 6AYyR260
6. / f AORr digoSdeim“2y2 a0+ NI GKS LINRINI YYAYy3T 2LISNIGAZ2Yy D
7. ' FGSNI 4dz00S8aaF @t [ORB/HENRHYSY IRAFILI GRS CAREIMBE ddzf (= | a akKz2gy

Output 8 x
Disabling... ~

Enabling...

Programming...

Disabling...

Verifying...

INFO - Execution time: 00 min : 14 sec
INFO - Elapsed time: 00 min : 15 sec

INFO - Operation: successful.

Output Tl Console

Figure4.9. Lattice Radiant Programmer Output Console
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5. Running the Demo

To run the demo:
t 26 SNKSY H2laR

al 1S (KNS L2 aAdAz2y 2F a5t C{oL G221 ®BREVhANE 2 L

Cflrak GKS @®oAld FyR oYOa FAfSao
I 2yyS@é& ad KISNR (2K NiPKd33 & ./ 06 0EJ2 NIi

¢KS OF YSANZ (R Y3 NISS B v A cMES SR LOf AlyBSSIR 2 GlA 3 eibis

asStsSod

YSSLI GKS FI0OS Ot2as G2 i KSy RN OebiBdA IRySR f MyyaSmRpS
t NRiKES pdzi 8 i)k S MANR-daf+a[ . 2FNR G2 NBIAAGSNI GKS FI OSo
t NRIKES? 0dzi 12y SN 4SS (GKS NBIAANKBESER a@ING dz8 2 vy YyYR2OPEEGA FNERI

1
2
3
4
5. hSy GKS !a/lLJ §ARS2 RAaLI I & FLILX AOI iDeyidt ¢ R
6
7
8
9

Push Button 224 x 224 Active Area
Information for Face Registration Guide Lines

Push Button
SH2:Register
SH3:Clear
Number of Face ID
Registrations Entries: -
Detected Face ID Face ID: ?
Result Distance

1 ’ 1

Distance of
Face ID Entries

Inf !‘in BB16BCF3( BBOBDms)

Inference Time Display

Figureb.1. DemoCamera Image

If Inference time display is disabled, aibi file is generated usinface id_display.memnilhe text and values of
Inference Time Displagre notdisplayed irthe output. Theoutput shown inFigureb.1 is withthe .bitfile having

Inference time enabled usirthe face_id_display INF.mefite.

5.1. Ideal Conditions foiTesting theDemo

1 Distanceg The uses face should completely fit thguidelines

1 Lighing¢ Proper lightings needed tcefficientlyrun demo. Too low and direct light froenssource may reduce the

performancequality of the demo.

wine fatticesemi.com/legal


http://www.latticesemi.com/legal

S;ZSrSIéEg\éX QVGA Mobilenet Human Identification on VVML Board Demonstration ::LATTICE

Technical Support Assistance

Submit a technical support case througivw.latticesemi.com/techsupport
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