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1. General Description

The Himax WiseGuard™ Al sensor Evaluation Kit (EVK) evaluation kit is a USB-based evaluation board
featuring comprehensive software for complete sensor control, metadata and image data visualization, and
firmware updates.

Key Features
e USB-Based Board: Connects directly to a Windows PC for power and data transmission
e Sensor Control: Allows real-time configuration and management of sensor. parameters
o Metadata and Image Data Display: Reads and shows live metadata output from the sensor

e Firmware Updates: Supports easy system updates to maintain optimal performance

What’s Included in Evaluation Kit
¢ WiseGuard™ Al sensor
e Sensor bridge board

o ‘Viewer’ application software (Windows O/S only)

Please visit Himax GitHub: https://github.com/HimaxWiseEyePlus for the latest documents.

2. Supported WiseGuard™ Sensors

Product Features Color Field Of View 10 Voltage
WMO0101-00 RGB 98.1° (H) x 73.2° (V) 3.3V
- Al Body Detection

WMO0102-00 ~~Motion"Detection RGB 98.1° (H) x 73.2° (V) 3.3V
=~EventTriggered VGA

WMO0201-00 Snapshot RGB 159° (H) x 118.7° (V) 1.8V
-~Smart Crop Snapshot

WMO0202-00 RGB 159° (H) x 118.7° (V) 1.8V

Table 2.1: Supported WiseGuard™ Sensors

Himax Confidential -P.6-
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3. Evaluation Board Overview
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WiseGuard 3.3V supply jumper WiseGuard sensor (pin10)

RESET Button

WiseGuard sensor (pin9)
BOOT pin

USB to PC connector

Board 5V LED indicator

Figure 3.1: Evaluation‘Board (top view) Overview

WiseGuard Al sensor

B @ D|P sensor adaptor board

Solder pad for Al sensor

Figure 3.2: Evaluation Board (side view) Overview
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WiseGuard™ evaluation board utilizes a USB2.0 bridge controller to interface with a Windows PC.

Verify by opening the Device Manager and expand the ‘Universal Serial Bus Controller’ entry. Right

1. Unzip the WiseGuard™ Viewer file to a local folder
2. Plug the evaluation board to the PC
3. The USB bridge controller driver will be installed automatically.
4.
click ‘FT4222H Interface’, then select Properties to check if driver is working.
5.

folder C:\...\WiseGuard_Tool\_internal\ft4222

If the driver is not working, select Update Driver. This will lead you to update driver, by.selecting the

Deiver Provider
Dever Date
Dever Verson

Dgeal Sgner

c.n«r'l Advanced Power Management Omver  Detads Events

FT4222H Intertace A

FTO!

71572021

212364

Mcrosolt Windows Hardware Compatibiity
Publisher

View detais about the nstalled dover fles.

Update the driver for the devce

i the device fals aher updatng the daver, rol
back 10 the previously nstalied driver

Dsable the devce

Uninstall the device from the system (Advanced

oK Cancel

Figure'4.1: Device Manager

4.2. Evaluation Board SPI Configuration

The evaluation-board USB bridge controller is configured for SPI slave mode. Though WiseGuard sensor
supports both SPI master and SPI slave, the sensor will be configured for SPI master for the evaluation board.

4.3. Sensor Boot Configuration

WiseGuard™ sensor is configured to boot from embedded flash memory. The evaluation board BOOT _12C
switch should be set low as shown in the figure below.

Figure 4.2: Evaluation Bridge Board Boot Switch
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4.4. Using Viewer Software Application

Launch the WiseGuard™ Viewer application. The user interface follows the sensor design as detailed in the
WiseGuard™ application note.

Frame Confi
WE2 Mode 7 e = Sets number of frames (burst) for
Master(debug) O Save( " BD burst frames: 100 s Send each trigger
Master(debug] ave(normal %
Master(auto) > SPImode select BD rotation:  0° Send - fer (BD rotation)
g 5 nput parameter rotation) for
(Occupancy burst frames: 30 - Send sensor rotation relative to physical

L—» SPIm i ' 5 mountini

PI master delay: 50 ms 3 Send SPI master delay Motion burst frames: 10 - Send g
o T 3 Iterations: 10 v Infinite Send

l Firmware OTA... I——b Device firmware update e i o

|ﬁc compression: 4x Send |—> Selects JPEG compression (Q-table)
JPEG Scaling
O Fit Window Original Skeep Cantrol
DPD wake: 0 - seconds Enter f—» Programs DPD timer
Mode PAO/ GPIO3: LOW
BD / Wall Set Read » Sensor_mode select
Crop to Bounding Box (BD onlv) 12C Read Commands
"Always.on Send: Read Model ID
i Timer © (75 . : Enables Always On (AON); sets frame
f"mf T"“"'Zj I '"T‘:' , S00ms . Send o betweenyframe((s) bu)rst Send: Read Module Revision

Send: Read Firmware Version

(Control s
—— Sensor_trigger select; note Inference Sead: Read Status , Returns selected 12C Read-Only
Inference P » triggers selected Al mode and Send: Read Snapshot Length register data value

Inference Auto Read  Snapshot Auto Read snapshot Scid: Rond Persan Couat

Interrupt Send: Read Mctadata Length
Wl o erup.. » 12C_Interrupt to host; Read INT reads ~ [Parameter: Ox14- JPEG gtable Read On
Read INT status registers Read All Parameters
Auto read INT and fcich readv data U

Force 12C read after 200 ms without INT

RELicEths : Loads selected metadata; in SPI slave
Flash Control Read SPI mode, host will need to input ‘SPI

2 5 . length’ parameter to generate SPI
Save Pending JPEG JPEG to flash memory control and Read JPEG clock to sensor
Request Count Request Latest Slot status Read Metadata
Physical slot: 0 = Load
Save Parameters Save Image

Figure 4.3: WiseGuard™ Viewer application software overview
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5. Using WiseGuard™

5.1. Body Detection & JPEG Snapshot

WE2 Mode ” Kixme Coutig «——1— 3- Setthe burst parameter
55 BD burst frames: 100 2 Send «1—— 4 Send to sensor
M g1 -Sletnaemaly 1. Set to SPI_Master (debug) 5
BD rotation: 0° Send
Master(auto)
Send/Start % 2. Send to sensor Occupancy burst frames: 30 = Send
SPI master delay: 50 ms 3 Send Motion burst frames: 10 = Send
Firmware OTA... Iterations: 10 Infinite Send
JPEG compression: 4x Send
JPEG Scaling
© Fit Window Original Slecp Control
DPD wake: 0 - seconds Enter
Mode PE— — SB[S)ﬁ/tVtOIIBOdy Detection_Wall PAO/ GPIO3: LOW
BD/ Wall St o Read (BD/Wall)
= 6. Send to sensor
Crop to Bounding Box (BD onlv) 12C Read Commands
Always.on Send: Read Model ID
Frame Timing: Timer  S00ms - Send Send: Read Module Revision
Send: Read Firmware Version
Control Send: Read Status
Infe < Snapshot 7. Select Inference to run Body
< F Send: d t
Detection & JPEG capture Send: Read Snapthot Lingth
Inference Auto Read Snapshot Auto Read Send: Read Person Count
Send: Read Metadata Length
Interrupt
Waiting for interrupt... Parameter: 0x14 - JPEG gtable Read One
Read INT Read All Parameters
Auto read INT and fetch ready data
SPI Read
Force 12C read after 200 ms without INT =
SPI length: 0 -
Flash Control Read SP1
Save Pending JPEG Read JPEG
Request Count Request Latest Slot Read Metadata
Physical slot: 0 S Load
Save Parameters Save Image

Figure 5.1: Programming sequence for Initial Setup and Triggering BD & JPEG Snapshot

B Himax WiseGuard Viewer o x
WE2 Mode ”
© Master(debug) — Slave(normal)
Master(auto)
Send / Start
SPI master delay: 50 ms 5 Send
=
= Firmware OTA...
- A
i
& JPEG Scaling
& O Fit Window Original
o=
EE
Mode
-
| & BD/ Wall Set Read
-3 4 H
- % ',E Crop to Bounding Box (BD only)
g ¥ Abwayson
E 5:‘ Frame Timing: Timer 500 ms Send
Control
Inference Snapshot
Inference Auto Read Snapshot Auto Read
Interrupt

Waiting for intesrupt...
Read INT
Auto read INT and fetch ready data

Force 12C read after 200 ms without INT

Flash Control
Save Pending JPEG
Request Count Request Latest Slot
Physical slot: 0 $ Load

Save Parameters

Frame Config
BD burst frames: 1 < Send

BD rotation: 0° Send
FPSi1.2 | 640x480 | 27.4 KB

Figure 5.2: Screen shot of BD & JPEG example
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5.2. Crop to Body Detection Bounding Box

WE2 Mode ”
© Master(debug)  Slave(normal)
Master(auto)
Send / Start
SPI master delay: 50 ms 3 Send

Firmware OTA...

JPEG Scaling _ 1. Set to Body Detection_Wall (BD/Wall)
© Fit Window Original —
Mode / || 2 Set Crop to Bounding Box

BD / Wall S ead

S|

"I 3.sendtosensor

Always.on

Frame Timing: Timer  500ms - Send
{Control
Infe < Snapsh 4. Select Inference to run Body
Detection & JPEG capture (w/ crop)

Inference Auto Read  Snapshot Auto Read

Interrupt
‘Waiting for interrupt...
Read INT

Auto read INT and fetch ready data

Force 12C read after 200 ms without INT

Flash Control
Save Pending JPEG
Request Count Request Latest Slot
Physical slot: 0 < Load

Save Parameters

Figure 5.3: Programming sequence for BD & Cropped JPEG to BD Bounding Box

SPI master delay: 500 ms < Send

Firmware OTA...

JPEG Scaling
© Fit Window Original

Mode
BD / Wall Set Read
& Crop to Bounding Box (BD only)

Always.on

Frame Timing: Timer 0 ms ¥ Send

Control
Inference Snapshot

Inference Auto Read Snapshot Auto Read

Interrupt
Parameter 0x41 (Frame pacing) = Timer every 0 ms
Read INT
Auto read INT and fetch ready data
8 Force 12C read after 200 ms without INT

Flash Control

Save Pending JPEG
Request Count Request Latest Slot
Physical slot: 0 5 Load

Save Parameters

Frame Config

BD burst frames: 2 e Send
BD rotation:  0° Send
Occupancy burst frames: 30 S Send

Motion burst frames: 10 Send

Iterations: 10 . Infinite Send

FPS:0.3 | 96x256 | 26 KB

Figure 5.4: Screen shot of BD & Cropped JPEG example
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5.3. Configuring Sensor Rotation

Frame Config

WE2 Mode ”

BD burst frames: 1 3 Send ___ 3. Set the sensor physical
© Master(debug)  Slave(normal) - r = rotation angle
BD rotation: 190° Send ¢«F— 4. Send to sensor
Master(auto) 0 ‘
Send / Start Occupancy bursf S Send
180° S Sel
SPI master delay: 50 ms s Send Motonburst s 270° = Send
Firmware OTA... Iterations: 10 Infinite Send
JPEG compression: 4x Send
JPEG Scaling
O Fit Window Original B
Mode D 1 —— 1. Set to Body Detection_Wall
BD/ Wall Set 4 Read (BD/Wall)
= 2. Send to sensor
Always.on
Frame Timing: Timer  500ms - Send
{Control
Infe < Snapshot 5. Select Inference to run Body
Detection & JPEG capture
Inference Auto Read Snapshot Auto Read
Interrupt
Waiting for interrupt...
Read INT

Auto read INT and fetch ready data

Force 12C read after 200 ms without INT

Flash Control

Save Pending JPEG
Request Count Request Latest Slot
Physical slot: 0 S Load

Save Parameters

Figure 5.5: Programming Sequence for Sensor Rotation

Himax WiseGuard Viewer

DC-AK | ARMWEAD | 303 ¥R

Figure 5.6: Screen shot of 90° Sensor Rotation example

Himax Confidential
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or

o %
Firmware OTA...
JPEG Scaling
© Fit Window Original
Mode
BD / Wall Set Read
Crop to Bounding Box (BD only)
Atways.on
Frame Timing: Timer 500 ms Send
Control
Inference Snapshot
Inference Auto Read Snapshot Auto Read
Interrupt
Waiting for intermupt...
Read INT
Auto read INT and fetch ready data
Force 12C read after 200 ms without INT
Flash Control
Save Pending JPEG
Request Count Request Latest Slot
Physical slot: 0 Load
Save Parameters
Frame Config
BD burst frames: 1 Send
BD rotation: 90° Send
Occupancy burst frames: 30 : Send
Motion burst frames: 10 3 Send
Iterations: 10 Infinite Send
JPEG compression: 4x Send
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5.4. Configuring JPEG Compression

= Frame Config
pY LMo BD burst frames: 1 z Send
© Master(debug)  Slave(normal)

BD rotation: 0° Send
Master(auto)
Send / Start Occupancy burst frames: 30 v Send
- Motion burst fi s: 10 “ Send
SPI master delay: 50 ms 3 Send G e -
Fimware OT4:: Iterations: 10 Iulinxl;-_’.\:ud __ 3. Set JPEG compression
JPEG compression: 4x Send g 4. Send to sensor
JPEG Scaling 10x |
© Fit Window Original
Mode D 1 —— 1. Set to Body Detection_Wall
BD/ Wall Set ¢ Read (BD/Wall)
= 2. Send to sensor

Always.on
Frame Timing: Timer  500ms - Send
{Control

Infe < Snapshot 5. Select Inference to run Body
Detection & JPEG capture

Inference Auto Read Snapshot Auto Read

Interrupt
Waiting for interrupt...
Read INT

Auto read INT and fetch ready data

Force 12C read after 200 ms without INT

Flash Control

Save Pending JPEG
Request Count Request Latest Slot
Physical slot: 0 S Load

Save Parameters

Figure 5.7: Programming Sequence for Setting JPEG Compression

5.5. Read Status / Read-Only Registers

Frame Config
WE2 Mode ” o
BD burst frames: 100 s Send
© Master(debug)  Slave(normal)
M BD rotation: 0° Send
Master(auto)
Send / Start Occupancy burst frames: 30 = Send
SPI master delay: 50 ms s Send Motion burst frames: 10 s Send
Firmware OTA... Iterations: 10 z Infinite Send
JPEG compression: 4x Send
JPEG Scaling
O Fit Window Original Sleep Control
DPD wake: 0 - seconds Enter
Mode PAO/GPIO3: LOW
BD / Wall Set Read
Crop to Bounding Box (BD only) 12C Read Commands
Always.on Scnd: Read Model ID
Frame Timing: Timer  500ms  © Send Send: Read Module Revision
= - v = Send: Read Firmware Version
. 2. Select register to read
Control Send: Read Status
Inference Snapshot Send: Read Snapshot Length
Inference Auto Read  Snapshot Auto Read Send: Read Person Count
Interrupt Send: Read Metadata Length
o ot e 1. Set Force_12C Reaq_ requires for Parameter: 0x14 - JPEG gtable Read One
= Evaluation Board version1
Read INT __— Read All Parameters
& Force 12C read after 200 ms without INT St Read A
SPI length: 0 S
Flash Control Read SP1
Save Pending JPEG Read JPEG
Request Count Request Latest Slot Read Metadata
Physical slot: 0 £ Load
Save Parameters Save Image

Figure 5.8: Programming Sequence to Read Status / Read-Only Registers
Himax Confidential -P.13-
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n' N d Model IC B! Read INT - Read Module Revision X @i pead INT - Read Firmware Version X ™' Read INT - Read Status X W' Read INT - Read Perso... X

Command : 0x10

4 Feature : 0x82
n Zf,,‘,"m’;;’“f’jxw 0 oo th 0 Feature : 0x82 a Feature : 0x82

. Payload : 00 00 00 00 Command : 0x02
o mh s ’ Payload : 00 00 00 00 Payload : 05 00 00 00
Model ID = 513 (0x00000201) Module revision = 0 (0x00000000)
Firmware version = 0 (0x00000000) STATUS = 0x05
OK oK System ready : True
| oK Image ready : False

Metadata ready : True

OK

Figure 5.9: Read Register Return (Register 0x00, 0x01, 0x02, 0x10, 0x11

5.6. Read In-Use Parameters

Frame Config
WE2 Mode ” .
e BD burst frames: 100 - Send
© Master(debug)  Slave(normal)
gone o
Master(auto) BD rotation: 0 Send
Send / Start Occupancy burst frames: 30 - Send
SPI master delay: 50 ms s Send Motion burst frames: 10 = Send
Firmware OTA... Iterations: 10 . Infinite Send
JPEG compression: 4x Send
JPEG Scaling
O Fit Window Original Sleep Control
DPD wake: 0 < seconds Enter
Mode PAO/GPIO3: LOW
BD / Wall Set Read
Crop to Bounding Box (BD only) 12C Read Commands
Always.on Send: Read Model ID
Frame Timing: Timer 500ms - Send Send: Read Module Revision
RO W et 1 1 Send: Read Firmware Version
Control Send: Read Status
Inference Snapshot Send: Read Snapshot Length
Inference Auto Read  Snapshot Auto Read Send: Read Person Count
Tnterrupt Send: Read Metadata E¢ngth

Person count = 1 1. SetForce_I2C Read; requires for IParnmclcr: 0x14 - JPEG gtable Read One I
————T Evaluation Board version1
Read INT __— Read All Parameters

Auto read and fetch ready data
S
-1'or¢:e 12C read after 200 ms without INT PI Read -

0 Feature : 0x82
Command : 0x11
Payload : 01 00 00 00

Person count = 1

OK

shown)

0x22 - JPEG gtable

0x21 - Modc config

0x29 - SPI delay

0x2A - Motion frames
0x2B - BD frames

0x2C - Occupancy frames
0x2D - PD iterations
0x2E - Rotation

0x2F - SPI configuration
0x41 - Frame pacing

SPI length: 0 SR~
Flash Control Read SP1
Save Pending JPEG Read JPEG
Request Count Request Latest Slot Read Metadata
Physical slot: 0 S Load
Save Parameters Save Image

Figure 5.10: Programming Sequence to Read In-Use Register Parameters

B " Read INT - Parameter 0x22 X
Feature : Ox82

Command : 0x15
Payload : 01 00 00 00

Parameter 0x22 (JPEG qtable) = 10x (1)

Figure 5.11: Read Register Return (Register 0x22 shown)
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B' Programmable Parameters X

Parameter 0x22 (JPEG qtable) = 10x (1)
Parameter 0x21 (Mode config) =
0x00000000 (BD, crop=False, always-
on=False)

Parameter 0x29 (SPI delay) = 500 ms
Parameter 0x2A (Motion frames) = 10
frame(s)

Parameter 0x2B (BD frames) = 1 frame(s)
Parameter 0x2C (Occupancy frames) =
30 frame(s)

Parameter 0x2D (PD iterations) = 10
Parameter Ox2E (Rotation) = 0 degrees
Parameter 0x2F (SPI configuration) =
Master/debug (0)

Parameter 0x41 (Frame pacing) = Timer

every 0 ms

USER GUIDE Preliminary V2

Figure 5.12: Read All Parameters Register Return
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