M REALSENSE

DiijjHT N éHGT EHT DHL e] JG
Software

User Guide

June 2021

Version 1.3.0.0



inte

REAL

INTEL CONFIDENTIAL

Copyright (2020 - 2021) Intel Corporation.

This software and the related documents are Intel copyrighted materials, and your use of them is governed by the express license
under which they were provided to you ("License"). Unless the License provides otherwise, you may not use, modify, copy, publ ish,
distribute, disclose or transmit this software or the related documents without Intel's prior written permission.



inte

REAL

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHIRARTED BY THIS DOCUMENT.

EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY
WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL
PRODUCTS INCLUDING LIABITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY,
OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

A "Mission Critical Application” is any application in which failure of the Intel Product coul d result, directly or indirectly, in

personal injury or death. SHOULD YOU PURCHASE OR USE INTEL'S PRODUCTS FOR ANY SUCH MISSION CRITICAL
APPLICATION, YOU SHALL INDEMNIFY AND HOLD INTEL AND ITS SUBSIDIARIES, SUBCONTRACTORS AND AFFILIATES, AND
THE DIRECTORSOFFICERS, AND EMPLOYEES OF EACH, HARMLESS AGAINST ALL CLAIMS COSTS, DAMAGES, AND EXPENSES
AND REASONABLE ATTORNEYS' FEES ARISING OUT OF, DIRECTLY OR INDIRECTLY, ANY CLAIM OF PRODUCT LIABILITY,
PERSONAL INJURY, OR DEATH ARISING IN ANY WAY OUT OF SUCH MISISCRITICAL APPLICATION, WHETHER OR NOT

INTEL OR ITS SUBCONTRACTOR WAS NEGLIGENT IN THE DESIGN, MANUFACTURE, OR WARNING OF THE INTEL PRODUCT OR
ANY OF ITS PARTS.

Intel may make changes to specifications and product descriptions at any time, without notice . Designers must not rely on the
absence or characteristics of any features or instructions marked "reserved" or "undefined". Intel reserves these for future
definition and shall have no responsibility whatsoever for conflicts or incompatibilities arisin g from future changes to them.
The information here is subject to change without notice. Do not finalize a design with this information.

The products described in this document may contain design defects or errors known as errata which may cause the prod uct to
deviate from published specifications. Current characterized errata are available on request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents w hich have an order number and are referenced in this document, or other Intel literature, may be
obtained by calling 1 -800-548-4725, or go to: http://www.intel.com/design/literature.htm

Code names featured are used internally within Intel to identify products that are in development and not yet publicly

announced for release. Customers, licensees and other third parties are not authorized by Intel to use code names in
advertising, promotion or mar keting of any product or services and any such use of Intel's internal code names is at the sole risk
of the user.

Intel and the Intel logo are trademarks of Intel Corporation in the U.S. and other countries.
*Other names and brands may be claimed as the p roperty of others.

Copyright © 20 21, Intel Corporation. All rights reserved.


http://www.intel.com/design/literature.htm

Contents

1 [0 To L1 ox 1T o ISP 12
1.1 Purpose and Scope of this Document 12
1.2 COMPONENTS ..ooiiiiiiiiieiriiiieiries et e e eeerrieee e s e 12
1.3 Hardware ReqUIrEMENES ...ccccvveiiiiiicciiiie i e eninnee e eeeaiaenes 12
1.4 Software REQUIFEMENTS ....ccooviiiiiiiiiciiiiieiie e eiiee avveeeaans 13
15 (O o= Tl (o] o SRR 13
2 OVEIVIEW i iiiee et ereeeeeeee e snee e sineeess eeeesieee e s e e a e aeneaeeas 14
2.1 Definitions .......cccooveeviieviininenn. 14
2.2 Touchless Control 14
2.3 High Level TCS USer FIOW  ..oooiiiiiiiiivieiiiee e e 15
3 Getting Started ..o e eeeaeee e 17
3.1 Wh a t RBEHUITEA? ..ocoveiiiiiiiiiiiciiiiiies et niee v 17
3.2 Setup HardWare .....cccccciiiiiiiiiiiiiis e e 17
3.3 Download and Install Software — ......ccccvviiiiiiiiinne 17
3.4 Launching application and Activating License for Target 17
3.5 Configuring TCS oo et 17
3.6 Calibrating and RUNNINg TCS i e . 18
3.7 Advanced Settings, Tunning, and Customization ... e 18
4 Hardware SEtUP  .ooccoiiiiiiiiiiiiieiiis et nees aeeeaee e 19
4.1 Connecting the MONItOr ..o e e 19
4.2 Connecting the Depth Camera ... e 20
4.3 Mount Camera above the Monitor ... e 20
431 Camera Horizontal POSItion  .oooiiiiiiiiiiee e 21
4.3.2 Camera Tilt ANgle .ot .21
4.3.3 Camera Vertical POSItION  .ooviiiiiiiiiiie e 21
434 Camera Installation Drawings ..o e 22
4.4 EXample SEtUPS oo e e 25
5 DY WijGTrT1TiH DVYijAT N eAGI EAY WHL...e).J.GhT AN...CJ.T ija8] 1
51 Download Installer Package  .....ccccoviiiiiiiiiiies e . 28
52 Connecting the Depth Camera ..o e 28
53 INStall PrOCEAUIE oot e ereeee e 28
5.4 Installation Location, Desktop Shortcut, Start Menu .. .. 32
54.1 Installation LOCation  ...coocviiiiiiiiiciiiiiee e . 32
54.2 Desktop ShOMCUL  ..ooviiiiiiiiiiiiiiee e e 33
543 Windows Apps and Features List 33
544 Windows Start Menu — .....ccceevceeeeieee e, 34
5.5 Uninstall ProCeAUIE ..o vt eeeenaeeeans 34
5.6 Install/Uninstall while Application is Running .. e, 34
5.7 Install Camera Device Driver on WINdOWS 7 oo eveeeiee 35
6 RUNNiNg TCS APPIICAtION oo e e 42
6.1 LAUNCH APD i e e 42
6.2 User INterface ..ot e e 42

El hij K¢



6.2.1 Dashboard VIEW ... v e 43

6.2.2 SettingS VIEW it e eeeeee 44

6.2.3 TCS Application in System Tray — ccoevcvceiiiiieeriieeiiee e 44

6.3 INItIAl SCrEEN i e e 45

6.3.1 NO Camera ConnNected .....ccccccciieiiiiiiiiiiiees e 46

6.3.2 Camera Enumerated as USB2 Device  ..ococviiiiieiiiieeeeieee e, 47

6.3.3 Unsupported Camera Connected  ...ccoocviiiiiiiieciiiieee e 48

6.4 ACtivating LICENSE oo e reeaiea e, 49

6.4.1 Launch Intel RealSense Activation Tool .o e 50

6.4.2 Providing Product K&Y ..o e 51

6.4.3 Providing Email AddreSS ..o e 52

6.4.4 ACHIVALING  coiiiiciiie e e aerree e 52

6.4.5 Completing ACtiVation ..o e 53

6.5 Initial Configuration ..o e e 53

6.6 (0] i{0 0= 1T ) o PSR 54

6.6.1 MOnNitor CONfIQUrAtION  .oovciiiiiiiieccvieies e 54

6.6.2 Virtual Touch Screen COVErage  ...ccccccevcieviiieniiieniis eeeereee e 55

6.6.3 Camera POSition SEIUP oo e 56

6.7 Calibration ..o e e 59

6.7.1 Manual Calibration ... e ... 59

6.7.2 Automatic Calibration ..o 60

6.7.3 Ul After Calibration ..o e .. 63

6.7.4 Running Service After SEtUP o e 64

6.8 Checking TCS EffeCtiVENESS  ..ooviiiiiiiiiiciiiiis e ... 65

6.9 Running TCS App in Background ..o e 66

6.10 Configuring TCS to Start Automatically at Windows Startup ..o 67
6101 Add IntelE Real SenseE Touchless Control Soft

aut omatically at Windows Startup — coocvvvviiviiiieiiieee e, 67

6.10.2 Starting TCS Service automatically at App Launch ..o, 69

6.11 Disconnection and RECOVEIY ..o e .. 70

6.12 Tuning and TroubleshootiNng ..o e e 71

Touchless Clicking With TCS oo e eeeenieeeens 73

Half/Partial Screen Support with TCS s e . 74

8.1 Virtual TOUCh COVEIAQE ...cccvviieiiiiiiiiiieiiiis et e e 74

8.2 Camera POSIION.......oooiiiiiiiiiiieiiiiis e e 75

8.3 Camera Setup Assistant 7

8.4 Manual Calibration ...........ccccocvvriiennenne 77

8.5 Automatic Calibration ...........ccccevcveerneennne. 78

8.6 After Calibration .....ccccovciiiiiiiiiiiiiies e e 79

8.7 TCS Performance with Half/Partial SCreen ........ccccoovvvviiiicies e, 80

CUStOMIZING TCS oot et e s eeee e 82

9.1 SOUNd EffECES oot e e 82

9.2 Visual EffeCtS it s e 82

TroubleShOOtING ...coccviiiiiiiiiiiie s e 87

10.1 Settings and Configuration ... e e 87

10.2 LICENSE FlE oviiiiiiiii s e eee e 87

10.3 LOGQOING FIlES i e e 88



11

12

104 Performance Charts .....cccccviiiiiiiiiies e e
10.5 Potential ISSUES  ..oooiviiiiiiiiiiiiiie e e
Appendix A - Manual Calibration —........cccccciiiiiiiiiiiis e eaees
11.1 Start Calibration ... e e
11.2 Capture Calibration Input at Top Left Screen Corner ..o,

11.3 Capture Calibration Input at Top Right Screen Corner ...,
114 Capture Calibration Input at Bottom Right Screen Corner — ....oiieeineeen
115 Capture Calibration Input at Bottom Left Screen Corner — ....coiiiiiieeeneen,
11.6 Calibration CoOmplete ..ot e aeeeraee
11.7 Check Calibration Effectiveness  .cocooiiiiiiiiiiiies e
Appendix B YTCS ClCk SENGS .....ocviviiicciiiiiiee v ssensseinines eevevseanns
12.1 FINGertip OffSEL oo e e
12.2 Virtual plane offSet ....cccccciiiiiiiiiiiis s e
12.3 Click threshold ..o s e
12.4 SMOOth filtEr oo s e
12.5 Kalman filter .....cocciiiiiiiiiis s e
12.6 Block miss-click (Optional) .....ccccccceviiiiiiiiiiiieies e eeeeea
12.7 Click pos fix (OPtioNal) ..cccccvevvieiiiiiiiiiiiens e eeeaee e
12.8 Refine Calib (Optional) .o e
12.9 (2] (=0 o = S
12.10 Auto -drag (Optional)  ..ccoviieiiiiii e e

89

90
90

.91

91
92
93
93
94

95

95
96
96
97
97
98
98
98
99



Tables

M REALSENSE

Tablel-1. Supported Intel E Real Sens.eE..Depth .Calher as

Table 1 -2. Supported DiSPlayS ..o e eevrees 12
Table 1-3. Software REQUIrEMENES ..o e e 13
Table 2 -1. Terminology LiSt ..o s e 14

Table 10-1 TroubleShOOtING ....coociiiiiiiiiiiiiiiis e eeanee e 89



inte

REAL

FiguresFigure 1 -1 . Intel E Real SenseE Dept.h..Camer a .D®35

Figure 2 -1. TCS User INteraction  ...cccccvcieviiiieiiciiieiies v see e enees v 15
Figure 2 -2 High Level UsSer FIOW ..o e e 16
Figure 4 -1Camera Mounting POSition OVEIVIEW ..o eevree e 21
Figure 4 -2. Camera Mounting Position OVerview ..iiiiiiiiiiieeeiee e 22
Figure 4-3 lllustration of the allowable interaction region, when D435 camera is mounted directly

above a screen, showing different screen sizes and aspect ratios ............c.ccceeeeeveeens 22
Figure 4 -4. Camera position front view with monitor in landscape orientation ... 23
Figure 4 -5 Camera position front view with monitor in portrait orientation ~ ............. 24
Figure 4 -6 Camera position Side View with monitor in landscape or portrait orientation

25

Figure4 -7 Camer a position Front and Side Views with 320

Orientation and Full Screen Virtual Touch Coverage —  .ovvviecviiieccviieeeeee e 26
Figure4 -8 Camera Position Front and Side Views with 320

Orientation and Full Screen Virtual Touch Coverage . e, 27
Figure 5 -1 Detect existing installation  ....cccoiiiiiiiiiiis e 28
Figure 5 -2 Installation Start SCrEEN v e e 29
Figure 5 -3 TCS Installation liCENSE reVIEW oooiciiiiiiicicviie e 29
Figure 5-4 TCS Installation [0Cation ......cccccvvviiiiiiiiiiies e eevieas 30
Figure 5-5 TCS Installation desktop ShOMCUL .........ccccciiiiiiiiiiies i 30
Figure 5-6 TCS Installation files copy and 3™ party ibraries ... vveeveene 31
Figure 5 -7 Installing Intel RealSense Camera Driver on Windows 7 ...oocciiieeieenee. 31
Figure 5-8 TCS Installation finish screen ..........ccccccovvveinne . 32
Figure 5 -9 System Reboot on Windows 7 32
Figure 5-10 TCS uninstall ........c..ccccoevieevneennen. 34
Figure 5 -11Message to close running process before install/uninstall ..., 35
Figure 5 -12 Intel RealSense Depth Camera D435 on Device Manager — ..cccocceeveeennee. 35
Figure 5 -13 Intel RealSense Depth Camera D435 with Yellow Bang ~ .oocoviieeeiennee 36
Figure 5-14 Update Driver SOftware  ....cocciiiiiiiiiiiiis e .. 37
Figure 5 -15 Browse driver SOftWare ... e ... 38
Figure 5 -16 Pick from LiSt Of DIVEIS oo e .. 38
Figure 5 -17 Select Device Driver from a specified location =~ ..., .o 39
Figure 5 -18 Select Intel RealSense D400 Series Windows 7 ....ooiiieeiiienieennen, .. 40
Figure 5 -19 Device Driver Selected ... e ... 40
Figure 5 -20 Install driver SOftware .o e 40
Figure 5 -21 Intel RealSense Camera D435 with Driver Properly Configured ............. 41
Figure 6 -1Dashboard VIEW ... e e 43
Figure 6 -2 Settings/Debug VIEW i e e 44
Figure 6 -3 Close button to hide application window into system tray — ......ccooceeeenen 44
Figure 6 -4 Control Panel option in Tray MENU oo e 45
Figure 6 -5 Quit option in Tray MENU oo e .. 45
Figure 6 -6 Initial Screen with Un-activated Camera Connected  .......cccccevevveeniieeenne 46
Figure 6 -7 Initial Screen with No Camera Connected ..o e 47
Figure 6 -8 Initial Screen with Camera Enumerated as USB2 ..., .. 48
Figure 6 -9 Initial Screen with Unsupported Camera Connected ~ ...oocceiieveenieennne. 49
Figure 6 -10 Camera Connected before Activation —  ...ccciiiiiiiiiiiiiies e, 50
Figure 6 -11 UAC Message Box after launch the Activation Tool ..o, 50
Figure 6 -12 Activation Tool Launch ... e ... 51
Figure 6 -13 Providing Product Key ..ot e e 51
Figure 6 -14 Providing Email Address .. 52
Figure 6 -15 Activating LICENSE  ...coooiiiiiiiiiiiiciiiiiiies e siees eeeeaaas 52
Figure 6 -16 Activation Completed ..o e e 53

Figure 6 -17 Initial Configuration with Automatic Detected Settings ~  ...ccooiiieiiiieenn. 54



Figure 6 -18 Monitor Configuration  .....ccccceiiiiiiiiiiiiies v o 55
Figure 6 -19 Screen Coverage Configuration ..o e 56
Figure 6 -20 Recommended Camera Installation Position ~ .....iiiiiiiiiiiiieees 57
Figure 6 -21 Verify Camera  POSItION ....ccccccciiiiiiiiiciiiiis vt ... b8
Figure 6 -22 Confirm Camera DiStAnCe ... e 58
Figure 6 -23 Calibration TOOIS  ...cccciiiiiiiiiiiicciiiies e eeeveea 59
Figure 6 -24 Manual Calibration Starting SCreen ... e 60
Figure 6 -25 Automatic Calibration  .......ccccccoeeveeiiiieeens 61
Figure 6 -26 Adjust Camera Position  .......cccceiviieeiiieeenne .. 61
Figure 6 -27 Confirm Calibration  .........cccccoivinienneen. 62
Figure 6 -28 Calibrated Virtual Touch Plane 63
Figure 6 -29 TCS Calibrated after Configuration —  ....ccccoiiiiiiiiins e 64
Figure 6 -30 Calibrated Virtual Touch Plane .....ccocciviiiiiiiiiiiiies e 65
Figure 6 -31 Checking TCS by Clicking the Buttons in the Calculator app ~ ..cceeiiene 66
Figure 6-32 TCS Tray MENU.....cooociiiiiiiiiiiiiiiis e eevreesnee e 66
Figure 6 -33 TCS app in Windows Programs on Windows 10  .....ccccevieevieenneennee. .. 67
Figure 6 -34 TCS app in Windows 7 All Programs ... e 67
Figure 6 -34 TCS app ShOMCUL  .oooiiiiiriiiis s aveeenieeas 68
Figure 6 -36 TCS app shortcut on WindOWS 7 oo e 68
Figure 6 -35 Open Windows Startup Folder — ....ociiiiiiiiiiiie e 69
Figure 6 -36 Add TCS app shortcut to Windows Startup .o e 69
Figure 6 -37 Default options in TCS General Settings .o v 69
Figure 6 -38 TCS Service and Control Panel Minimize Options Enabled ~  .................... 70
Figure 6 -39 Configured Camera Disconnected  ......ccccviiiiiiiiiiiciiies e 70
Figure 6 -40 Recover after Camera  Reconnected .......ccccccvvcvvviieiiies cvvvevieeiiene 71
Figure 6 -41 Tunning and Troubleshooting VIEW .. e, 72
Figure 7-1. Time sequential images of visual 3D overlay animation of virtual touch click. ........ 73
Figure 8-1 Virtual TOUCH COVEIAQE .....cceviviiiiiiiiieiiiieiis e see e eeenieens 74
Figure 8-2 Options for Virtual Touch Coverage ........cccccevvverieeinenn. 74
Figure 8-3 Configuring Virtual Touch Coverage at Right Half Screen .75
Figure 8 -4 Camera to Screen Distance Reduced for Half Screen Virtual Touch Coverage
75
Figure 8 -5 Camera Left Sensor Aligns with Middle of the Virtual Touch Covered Region
76

Figure8-@ CGT A1 G &) VT T )1 ¢1]7i Gig ETgA &TAKW KTijh =<R

Half Screen Virtual TOUCh COVEIrage .....cccccovviiiiiiiiiiiiiiiies e .. 16
Figure 8 -7 Update Camera Distance Configuration — ....cocccciiiiviiiiiiies e 77
Figure 8 -8 Manual Calibration with Half Screen Virtual Touch Coverage .....ccceveeene 78
Figure 8 -9 Automatic Calibration with Half Screen Virtual Touch Coverage  ............. 79
Figure 8 -10 Calibrat ed with Half Screen Virtual Touch Coverage —  .....ccccevieiieeninen, 80
Figure 8 -11 TCS Performance with Half Screen Virtual Touch ..., 81
Figure 9 -1 Customizing Sound EffeCtsS oo 82
Figure 9 -2 Default Visual EffeCtS ..ot e e 83
Figure 9 -3 Customizing Visual EffeCtS  ..oocoiiiiiiiiiiiis e . 84
Figure 9 -4 Customizing Color by directly entering RGB values ~ .....ooiiiieiiieneee 84
Figure 9 -5 Customizing Color Before Click by Color Picker ..o 85
Figure 9 -6 Customizing Color After Click by Color Picker — .oiiiiieeieie e 85
Figure 9 -7 Customized Visual Effects .ot e .. 86
Figure 9 -8 Visual Effects Returned to Defaults ... e 86
Figure 10 -1 Settings, Configuration and Logging Directory Paths Shown in the general

SEHINGS 1AL  oiiiiiiiis e e 87
Figure 10 -2 Enab ling Troubleshooting Performance Charts — .......cccoiviiiiieeiieee ... 88

Figure 10 -3 TCS Performance ChartsS .....ccccccciiiiiiiiiiiciiis e .. 88



10

Figure 11-1 Starting Manual Calibration .........c.cccccviiiiiiics e ... 90
Figure 11-2 Calibration Input Capture at Top Left Corner .......cccccvvvevviiieiiiiices e, 91
Figure 11-3 Calibration Input Capture at Top Right Corner ........ccccccvvvveiviicciee veevieee, 92
Figure 11-4 Calibration Input Capture at Bot tom Right Corner .......cccccoevvvviieniies e 93
Figure 11-5 Calibration Input Capture at Bottom Left Corner .........cccovvviciiiccnes evvveens 93

Figure 11-6 Manual Calibration Completed .........cccccecvveeiinnenne 94
Figure 12 -1 TCS Advanced Settings  .....cccoovvievveiieeeiienns .. 95
Figure 12-2 Fingertip offset can be adjusted in the Settings ......cccccovvvvviivviiieees e, 96
Figure 12-3 Virtual plane offset. Both start of the interaction volu me and the virtual touch plane Z
offset Will be MOVEd ....cccoiiiis s e 96
Figure 12-4 Click threshold changes only the relative offset between the sta rt of plane of the
interaction volume, and the virtual touch plane ..........cccociiiiiiiiies e, 97
Figure 12-5 Raw (purple cross) and filtered (white Cross) resultS ........cccoovveviiiviienees e 98
Figure 12 -6 Example Signature Area with Cross CUrsor — .ccvccvevicievcceeieeniees e 99
Figure 12 -7 Example Signature Draw by TCS with Auto -drag option ON  ................ 100



11

Revision History

inte

REAL

Revision Date

Revision Description
Number
1.0.0.0 Initial release March 2021
1.1.00 Added options to turn on TCS service automatically and April 2021
minimize control panel at app launch
1.2.0.0 Added auto -drag (for signature) May 2021
1.3.0.0 Support Windows 7 platforms June 2021




12

Introduction

1

M REALSENSE

Introduction

1.1

1.2

1.3

Table 1-1.

Purpose and Scope of this Document

This document is a comprehensive user guide for DY ij AT N é HGT EAYT WAL e | J@GI AW

release.

Components

TiAT N éAGT EAYT WAL e J@lbaserpackhgedrcludies: | 1

E] hij KGI H

DY jAT N eAGT EAT WAL e] JGhT AW ¢ Tii1 |1 E]hijKGI A

Intel® R4 G1 E HActivatibn Tool (for license activation)

Hardware Requirements

Supported

I ntel E ReaCal@asseE Depth

Depth Cameras

DYijHAT N éHAGI EAY DAL éAjijh CGITHIG é&>=2?

Note: The host system connection to the camera is through USB 3.1 Gen 1.

Figure 1-1.1 nt el E Real SenseE DeDd35h Camer a

Table 1-2. Supported Displays

No. Display size and aspect ratios
1 = <R J|a@Scé&pe and portrait mode
2 <AR ; @ C TGV gUGGjH Gig jl i1+ GTij T]¢gH
3 ; CR lahdscape and portrait mode

CIYiji1

E
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While DT if HT N é AGT EAT WAL e Ji6tapablélddsughpriing almadst arly computeiG 1 A

screen or monitor, only the displays in the table above were validated in this release.

1.4 Software Requirements
Table 1-3. Software Requirements
Software Version
DY ij HT N & Pépih Edirerd A L 5.12.6.0+
Firmware
Operating System Windows* 10 64 -bit
15 Organization
This document contains seven main parts:
1 Overview Y Definitions of terminology , overview of Touchless Control , and high-level user flow
1  Getting Started Ysummary of steps to setup and run TCS
1  Hardware Setup YHardware requirement for TCS, including details on camera installation position.
1  Software Installation Y Steps to install TCS software.
1 Running TCS YApp Ul, setup, calibration, running service, troubleshooting
1  Customization Ycustomizing sound and visual effects
1  Trouble shooting Ysettings and logging directories, potential issues and resolution
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2 Overview

e] J.GhT HWIW C)Tijr |1 E| hil

=)
@
-
Rl
)
—
[
=)
—

This chapter provides an overview of the DY ij AT N &

2.1 Definitions

Table 2-1. Terminology List

Term Definition Comment / Access
Product Key A text code sent to user after signing up TCS
software and will be used to activate the
license
License Product license granted to user of TCS

software, including Trial, Full, or Bulk license

VTP Virtual Touch Plane
Virtual Touch The portion of the screen TCS is enabled
Coverage

2.2 Touchless Control
ehHA DVijAT N éAGI EAT WAL el JGhTHWIW C)Tij1 ] 1T EJhijKGI A ReCEa AT Gg
ij]IJGAR HY Gg1 Ag# Gi 1) KTTH JIAI 1 ij] tolchiiglhent Gij cekIT i M DD G WGT | KT jj
KItT KTih WGIAAT I 1 GT AT T-@h AGT PWIGE AT Ay PT UDUGET I ART GAT Ajj u#  j )
=<R WGI AAY U-foddidestgurahts, maisttifgr digital signage.
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Figure 2-1. TCS User | nteraction

2.3

Zone

Zone —_—

(]

&

7=, —

E

Q

=

fe

©

3

=
Figure2-1Jh | KIJ ijhA FHI«k BTTjTAH JjAGiTTHA j1T7VGTj1HAH# §gGUAHg |7 ijh
the actual screen, in a one-to-one mapping.
AP T1ijdGT djldch NUGIHAYT h]jJ AW WITHRMjTKk Gg]JH ijAA 1+ AGT 1GI AATY

plane, touch -events are sent to the system. In the recommended configuration, the Intel RealSense camera is
mounting above the screen to provide full visual coverage of the volume in front of the screen

As a user brings a finger close to the screen, the system will immediately detect its presence and track the finger
in 3D. When the finger enters the pre -defined engagement Zone A, a cursor will appear on screen in nominally
the correct X-Y location of the screen (ergo the one -to-one scale mapping). As the finger moves closer to the
screen, the cursor icon will change in size to provide visual feedback to the user on the distance of their finger

GKGk hi )T ijhA f7T1§JGT ij)iGh jTGITAR! ehT JTHWIGT hAAggGGT 1
parallax Y as the finger will be hovering in the air above the screen, it could appear to the user to be above
different parts of the screen depending on their viewing angle. The 3D visual feedback removes any ambiguity.

Ej |7V fij) Jombal-ifRI @m Aj 1 GY A# G i JGh AJATI RBp1 fT )1 JWA G1TGIRa
AAAggGGT TW j1 1 7JTgRg TY ijhA AT | h G fGTTGT W) JIT§gR# h]1 Hk
blue Zone B), and the user needs to withdraw their finger again back past the virtual touch plane before they

will be able to reactivate new selections.

High Level TCS User Flow

The chart below illustrates high level user flow for DT ij AT N € AGT EAY WAL e ] JGhT AN C T i1 )1
1. User goes to www.intelrealsense.com store to purchase the TCS software, either as trial user or paid

customer. The software is available in trial, full or bulk licenses. User receives email with a product
key and link to download TCS software.

2. User download TCS software which is packed in a Window installer package.

User setup hardware and software including installin g TCS software on a Windows PC.

4. In initial run, user activates the license with product key and an DY ij AT N é HGT EAY WAL ¢&Hj ijh
¢>=?! ChijAI 1TTGAHYT VA WIGGHWNWAITT Kk GGijT] GijAHg# G | hklUT GGI
The license will be valid for a specified period, depends on the license that user purchased. A trial

w


http://www.intelrealsense.com/
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license expires 30 days after activation. Paid licenses are perpetual. A license can only be used with
asingleDT i HT N € AGT EAYT UBMB5. ¢ Aj ijh CGI A1 G

5. Each time TCS software launches, it verifies the license and only proceed sif a valid license is present.
If a valid license is not found or the license found is expired, the user will be redirected to
www.intelrealsense.com store for purchasing a license.

ehT W JUAI el HIT GH ¢ HAHNG Taferdownipadifg the TESGoftldadedila., setbp hariward g
and software to operate TCSwithan DT ij HT N é AGT EAY WAL .¢Hj jh CGIHI G ¢&>=7

Figure 2-2 High Level User Flow

TCS User Flow

Each product key to be activated and used with a single camera

Expired, missing, or
invalid license,
redirect to app store

: 5. App calibration,
2. Download ! New release update configuration, and
: operation in
background
(checks license at

Receive email TCS
with Software |
product keys* | 4. Activate

and link to License " runtime)
: - icense
download TCS | Product key (1t time

software | Email address only)

1.Go to
www. intelreals
ense.com

store, request
trial, buy full or
bulk license

Camera

* Trial/Full license order returns back a single product key.


http://www.intelrealsense.com/
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Getting Started

3.1

3.2

3.3

3.4

3.5

What 6s Required?

DYijAT N eéHGTI EAT UHAL ¢éHjijn CGITHIG &€>=7

Monitor

A fixture to mount the camera above the monitor

PC/Tablet with Windows 10, USB3 port, mouse and keyboard

A USB Type-C cable long enough to connect the camera to the computer

Ei gA1 DY jHIT N éAGI EAT WAL e) JGhT AW C)Tij1 |1
You should receive a product key and link to download software via email

1  Alocal user account on your windows system with administrator privileges

= =4 —4a -—Aa -—a -

Setup Hardware

Follow instructions in Chapter 4 Hardware Installation to connect monitor, camera, and mount
camera to the required position.

Download and Install Software

After signing up TCS, you should receive an email with the software product key and link to
download the software. Follow instructions in Chapter 5D7 WJij GT 1 T 71 # DY ijAT N é
Control Software to install the software.

Launching application and Activating License for
Target Camera

TCS license must be activated for the target camera with the Activation Tool. Activation Tool can
be invoked with the Activate button in TCS application or the Intel R ealSense Activation Tool link
under Windows Start menu.

Refer to Chapter 6 Running TCS Application, section 6.4 Activating License for detailed steps.

Configuring TCS

Once camera is activated, TCS creates a default configuration with automatically detecte d
monitor size, virtual touch coverage, and default camera to screen distance. Modify the
configuration to fit your application.

El hij KGi



18

Getting Started

3.6

3.7

M REALSENSE

Refer to Chapter 6 Running TCS Application, section 6.5 Initial Configuration and 6.6
Configuration for detailed steps to adjust camera position and complete configuration.

Calibrating  and Running TCS
Once TCS is configured, calibrate it with either Manual or Auto Calibration.

Refer to Chapter 6 Running TCS Application, section 6.7 Calibration and section 6.9 Running TCS
for detailed steps to calibrate and run in background .

Advanced Settings, Tunning, and Customization

Half/Partial Screen Support - if you need to setup TCS only on partial screen, Chapter 8
Half/Partial Screen Support with TCS provides step by step example to configure half screen
PT1ijidér qjjpdcgn | v G =<R T 7T

Tunning Yadvanced settings are described in detail in Appendix B YTCSClick Settings

Customization Y Chapter Customizing TCSprovides details in customizing sound and visual
effects with virtual touch.
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Hardware  Setup

4.1

Connecting the Monitor

Connect the monitor to the PC. If you only have one monitor connected, skipped the multiple monitor steps
below.

[IMPORTANT]

If multiple monitors are connected, make sure the target monitor is configured as main display in Windows OS
Settings -> System -> Display.

Select Settings from Windows Start.

el

Q]
-
L
Choose System under Settings.
<« Settings
Windows Settings
| Find a setting
E System Devices D Phone
Display, sound, notifications, = Bluetooth, printers, mouse Link your
power

Under Display, identify the monitors by press the Identify button and choose your target display.
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Display
Select and rearrange displays

Select a display below to change the settings for it. Press and hald (or select) a display, then drag to
rearrange it

Identify Detect

Under Multiple Displays , choose Extend these Displays and check the Make this my main Display checkbox.

Multiple displays

Multiple displays

Extend these displays v

Make this my main display

4.2 Connect ing the Depth  Camera

Connect the Intel®RealSensd. ¢ Hj ij h D235 Ttofihe BSB3 port on the PC. For Camera connection and
compatible cable requirements, please refer to Intel® RealSensé& Product Family D400 Series Datasheet for
details.

4.3 Mount Camera above the  Monitor

TCS requires the Intel®RealSensd. ¢ Hj ij h D&I5imbuntéd above the monitor at specified position. For
use in production or commercial applications, specially designed fixture is recommended for better stability
and accuracy. For experimental usages, aregular tripod KT ij h | R T | J Tcdp &lSo He ukk6 to Fgunt
the camera.
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Figure 4-1Camera Mounting Position Overview

4.3.1

4.3.2

4.3.3

LEFT SENSOR OF CAMERA

=

D435 Camera

Fixture

oft N
Align the left sensor of the
camera with the center

d of the screen
) A N— el

60°

Camera Horizontal  Position
Position camera horizontally with baseline parallel to screen top edge as much as possible.

Align camera left sensor horizontally above the monitor with middle of the screen top edge (the depth origin
is at the left sensor and FOV is centered around the left sensor ).

Camera Tilt Angle

Camera should be tilted forward so that the monitor screen is not in camera vertical FOV (see Figure above)
For D435, the tilt angle is about 30 degrees.

Camera Vertical Position

The camera should be positioned vertically a distance of L from the top edge of the display viewing screen to
the camera. The distance varies with display size and orientation, and can be roughly estimated by the
formula below, limited by horizontal FOV of the camera and the width of the display screen, as illustrated in
the figure below.

L=06*W

The minimum camera to screen distance is 20 cm.
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Figure 4-2. Camera Mounting Position Overview

4.3.4

D435
orizontal FOV 86 deg

W

-

13°(4:3) W=26 4cm 1 =18cm
15" (4:3) W=30.5cm L=19cm

1" (4:3)W=34 5cm L=21cm
’[(4:3) W=38.6cm L=24cm

32" (16:9 90deq rotated)
W=39.6cm L=24cm

Figure 4-3 lllustration of the allowable interaction region, when D435 camera is mounted directly above a
screen, showing different screen sizes and aspect ratios

The required distance may be impacted by other factors, Virtual Touch ROI (Region of Interest) when only
partial screen coverage is required.

Later when run the TCS application, it will automatically compute the required distance and reports on the
dashboard . It will be also reported in the setup process.

Install the camera at the distance based on the formula above, then fine tune if needed during the setup
process while running the application.

Camera Installatio n Drawings
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Figure 4-4. Camera position front view with monitor in landscape orientation

**BASELINE OF D435 CAMERA

Required distance depends on screen
size, orientation, and other factors

FIRST POINT OF ALIGNMENT
(LEFT SENSOR OF CAMERA)

AXIS OF ALIGNMENT

* REQUIRED DISTANCE

CENTER OF TOP EDGE OF SCREEN
SECOND POINT OF ALIGNMENT
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Figure 4-5 Camera position front view with monitor in portrait orientation

**BASELINE OF D435 CAMERA

Required distance depends on screen AXIS OF ALIGNMENT
size, orientation, and other factors

FIRST POINT OF ALIGNMENT
(LEFT SENSOR OF CAMERA)
* REQUIRED DISTANCE

CENTER OF TOP EDGE OF SCREEN
SECOND POINT OF ALIGNMENT
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Figure 4-6 Camera position Side View with monitor in landscape or portrait orientation

Required distance depends on screen

~30° size, orientation, and other factors
~60°
BASELINE OF D435 CAMERA
* REQUIRED DISTANCE
TOP EDGE OF THE SCREEN
VERITICAL FIELD OF VIEW OF THE CAMERA
60°
4.4 Example Setups
Example setupswith 32R  gT 10j 1 Gk T7 1T GY guUGG]j H G g |11 GTij T]gHA

on top of the tripod above the monitor.

Gi

H

13 h
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Figure 4-7 Camera position Frontand Side View s with 3 2 0 omiftorin  Landscape
and Full Screen Virtual Touch Coverage

Orientation
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Figure 4-8 Camera Posi t i on

Front

and

Si

Orientation and Full Screen Virtual Touch Coverage

de

inte
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REALSENSE

e wsPomvaitt h 320

Mo ni

tor
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r

Di DijGT 1T T H DiijHI N éHGT

Control Software

5.1

5.2

5.3

I

DY jHT N eéHGIT EHT I
bit platforms .

I e ] J Gh TisslbPortéjon Windpwis 10864 fbiij adWirktiowd € &1E a

Download Installer Package
CRFAIL L1 gRITTH BITATN €AGTEAT WAL el JGRT AW E| T i1 |1
couple emails.

Download the TCS installer package Tcs-x.x.x.x.zipfrom the Download software link in  one of the emails with
title Software product key for order #XXXXXXXXXXX.

Unzip it into the single executable TCS installer and readme, for example,
1 setup_realsense_tcs_1.0.0.0.exe
1 TouchlessControlSoftware_ README.txt

Connecting the Depth Camera
Connect the Intel®@RealSensd. & A ij h DAa35 ftofihe GSB3 port on the PC. For Camera connection and
compatible cable requirements, please refer to Intel® RealSensé" Product Family D400 Series Datasheet for

details.

On Windows 7 platforms, it is important to make sure the camera is connected to the system before running

the installer because the installer also installs a device driver for DY ij HT N é AGT EAT DAL . ¢ Aj ij h

Install Procedure

Double click the installer to install on your system. By default, it installs under CAProgram Files\Intel®

€AGT EAYT DAL e] JGhT AN C)Tij1 )1 E|]hijKGIH

If a previous version is already installed, TCS will detect it and provide user option to uninstall it automatically
before installing the new version.

Figure 5-1 Detect existing installation

Setup

A previous installation of Intel @ RealSense™ Touchless
Control Software detected. Do you want to uninstall it before
installing the new version?

Yes No

E] hij KG1 A

CGT HI G
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Figure 5-2 Installation start screen

Figure 5-3

Setup - Intel @ RealSense™ Touchless Control Software - X

Welcome to the Intel® RealSense™
Touchless Control Software Setup
Wizard

This will install Intel® RealSense ™ Touchless Control Software 1.0.0.0 on
your computer.

Itis recommended that you dose all other applications before continuing.

Click Next to continue, or Cancel to exit Setup.

TCS Installation license review

B etup - Intel ® RealSense™ Touchless Control Software - X

License Agreement
Flease read the folowing important information before contining.

Please read the following License Agreement. You must accept the terms of this agreement before
continuing with the installation.

SOFTWARE LICENSE AGREEMENT

Intel® RealSense ™ Touchless Control Software

for the Intel® RealSense ™ Camera D400

DO NOT DOWNLOAD, INSTALL, ACCESS, COPY, OR USE ANY PORTION OF THE SOFTWARE UNTIL
¥OU HAVE READ AND ACCEPTED THE TERMS AND CONDITIONS OF THIS AGREEMENT. BY
INSTALLING, COPYING, ACCESSING, OR USING THE SOFTWARE, YOU AGREE TO BE LEGALLY BOUND
BY THE TERMS AND COMDITIONS OF THIS AGREEMENT. If You do not agree to be bound by, or the
entity for whose benefit You act has not authorized You to accept, these terms and conditions, do not
install, access, copy, or use the Software and destroy all copies of the Software in Your possession.
\This SOFTWARE LICENSE AGREEMENT (this “Agreement”) is entered into between Intel Corporation, a
Delaware corporation ('Intel”) and You. “You"refers to you or your employer or other entity for
whose benefit you act, as applicable. If you are agreeing to the terms and conditions of this
Agreement on behalf of a company or other legal entity, you represent and warrant that you have
the legal authority to bind that legal entity to the Agresment, in which case, “You™ or “Your” shall be in
reference to such entity. Intel and You are referred to herein individually a a “Party” or, together, as
the "Parties”,

o Dartice in rancideratinn of Hhe mish =l rovsnsnte cntsinad in thie Aoresment snd far athar anad T

(1 accept the agreement

< Back Cancel

REAL

E Real SenseE Touchless Control

Software
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B setup - Intel® RealSense™ Touchless Control Software - X

Select Destination Location
‘Where should Intel® RealSense™ Touchless Control Software be installed?

Setup will install Intel® RealSense ™ Touchless Control Software into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse. ..

At least 99.6 MB of free disk space is required.

Figure 5-4 TCSiInstallation location

H Setup - Intel® RealSense™ Touchless Control Software - x

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while instaling Intel® RealSense ™ Touchless
Control Software, then click Next.

Additional shortcuts:
Create a desktop shortauf

Figure 5-5 TCSInstallation desktop shortcut

DYijAT N éAGI EAT WAL el JGhT AW €] Vi1 |1 E|]RijKGI A
on the host system. The install package installs this library automatically, so normally user should not need to

install this separately.

R IT
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B Setup - Intel® RealSense™ Touchless Control Software - X

Installing
Please wait while Setup installs Intel® RealSense ™ Touchless Control Software on your computer.

Installing VC ++ 2019 Redistributables. ..

Cancel

Figure 5-6 TCSinstallation files copy and 3™ party libraries

Windows 7 Only

On Windows 7, a device driver for Intel RealSense Camerais required and it will be installed at end of the
installation . A popup window displays options to user. Make sure check the Always trust software from Intel
Corporation checkbox and click the Install button .

r ™y
Windows Security‘ ﬁ

Would you like to install this device software?

MName: Intel(R) Corporation
Publisher: Intel Corporation

Always trust software from "Intel Corporation”. Install ] [ Den't Install ]

@' You should only install driver software from publishers you trust. How can [ decide
which device software is safe to install?

L = 4

Figure 5-7 Installing Intel RealSense Camera Driver on Windows 7

After files are installed and configured, the installation is completed.
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A Setup - Intel ® RealSense™ Touchless Contral Software

Completing the Intel® RealSense™
Touchless Control Software Setup
Wizard

Setup has finished instaling Intel@ RealSense ™ Touchless Control
Software on your computer. The application may be launched by selecting
the installed shorteuts.

Click Finish to exit Setup.

Figure 5-8 TCSlInstallation finish screen

Windows 7 Only
On Windows 7, the installer may initiate a system reboot. Choose Yesto complete the

installation.

B3 Setup - Intel® RealSense™ Touchless Control Saﬁwam_E ::

Completing the Intel® RealSense™
Touchless Control Software Setup
Wizard

To complete the installation of Intel® RealSense ™ Touchless Control
Software, Setup must restart your computer, Would you like to restart
now?

Mo, T will restart the computer later

Figure 5-9 System Reboot on Windows 7
54 Installation Location, Desktop Shortcut, Start

Menu

The installer installs files, creates shortcut on desktop, and links under the Windows Start menu.

541 Installation Location

The software is installed by default under

32
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CAProgram Files\Intel\Intel RealSense Touchless Control Software
[-=-mm--- realsense_tcs.exe
|=mmmem RealSenseActivationTool.exe
|-=--m--- unins000.exe
[-=-mm--- Legal Notices

| f--ee-- Attributions. pdf

| f--ee-- license.txt

| -f--e- readme.txt

|

[-=------ resources

| f--ee-- VC_redist.x64.exe

| e -

|=mmmem drivers (Windows 7 only)

| -f--e- IntelRealSense_D400_series_win7.inf
| e -

The installed directory contains two applications and their dependent libraries and configurations :

1 realsense_tcs.exe - main TCSapplication

1  RealSenseActivationTool.exe Y Activation Tool for license activation

T Legal Notices Ylegal related files

1 Driver YWindows 7 platform only .device driverfor DY ij AT N ¢ HGT EAY WAL .é¢Ajijh CGT HI G
5.4.2 Desktop Shortcut

By default, the installer will create DY if HT N € HGT EAT AL e Jicdmiinkdddd C) VT ij1 ] T E] hijKGI |
realsense_tcs.exeat the system desktop.

5.4.3 Windows  Apps and Features List

After successful installation, DY ij AT N é HGT EAY WHL e | J ith thecdrtdct @fsiobnjnumbér E | hij KG1 A
should also appear in the Apps and Features list in Windows.

RF Intel® RealSense™ Touchless Control Software 101 MB
1.0.00

1.0.0.0

Modify Uninstall
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Control

The installer adds both TCS app and Activation Tool to the Windows Start menu.

Intel® RealSense™ Activation Tool

Intel® RealSense™ Touchless Contro...

IPDev

LeCroy

Link to Nikon

5.5

Uninstall Procedure

Two ways to remove the DT ij AT N

e HGT EAT VAL

1 Through Uninstall in Apps and Features

1 Invoke the uninstaller unins000.exe directly from the installed directory, by default,

Files\Intel\Intel RealSense Touchless Control Software.

Figure 5-10 TCS uninstall

e] J:GhT1 AN

Intel® RealSense™ Touchless Control Seftware Uninstall

Are you sure you want to completely remaove Intel®
RealSense™ Touchless Control Software and all of its
compaonents?

e

Intel ® RealSense™ Touchless Control Software Uninstall *

Intel® RealSense™ Touchless Control Software was
successfully removed from your computer.

Software

Cyvijr 0

CAProgram

The uninstall process should remove all installed files except the license file or other user created files.

5.6 Install/Uninstall

while  Application is Running

The installer/uninstaller detects automatically if a T CS application process is running and provide user option
to stop the process before install/uninstall or cancel.

E|] hijKGI A
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Setup *

Intel® RealSense™ Touchless Control Software is running, do
you want to close it?

Cancel

Figure 5-11 Message to close running process before install/uninstall

5.7 Install Camera Device Driver on Windows 7

DY jAT N éHAGT EAYT WAL réqgHijesjardeviCeGifiverorGNiridows ? platforms. Normally if
everything goes well, the installer should have already installed the driver as part of the installation process,
and the connected camera should appear on device manager with device driver func tional as shown below.

Eile  Action
= xE G

& Computer Management (Local|| 4 4 RSG_Labs SC11

View Help

4 [} System Tools 4-£) Bluetooth Radios
> (1) Task Scheduler £ Generic Bluetooth Adapter
> @ Event Viewer »-JM Computer
» @l Shared Folders b g Disk drives
+ 3 Local Users and Groups » B, Display adapters
» (R Performance > -0 Human Interface Devices
% Device Manager > g IDE ATA/ATAPI controllers
4 {23 Storage > 2= Keyboards
(=7 Disk Management o - Mice and other pointing devices
> T Services and Applications »- B Monitors

> ¥ Network adapters

> -[l5) Other devices

> J2} Processors

> IED SD host adapters

> Sound, video and game controllers

> {8 System devices

»-§ Universal Serial Bus controllers

4§ Universal Serial Bus devices
i Intel(R) RealSense(TM) Camera D435 Depth
L. § Intel(R) RealSense(TM) Camera D435 RGB

Figure 5-12 Intel RealSense Depth Camera D435 on Device Manager

However, if for any reason, the device driver is not configured properly during the installation process, the
camera appears on device manager with a yellow ban g (see Figure below) or the camera is not detected by
TCS, the driver can be configured manually.
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Eile Action Yiew Help
= | @ HE =
= RSG_Labs_SC11
Bluetooth Radios

a Generic Bluetooth Adapter
K Computer

— Disk drives
B Display adapters

Et‘-t, Human Interface Devices

Ly IDE ATAJATAPI controllers

Imaging devices

Intel(R) Real5ense(TM] Depth Camera 435 with RGE Module Depth
Intel(R) Real5ense(TM] Depth Camera 435 with RGE Module RGE
-ZZ Keyboards

5

}E! Mice and other pointing devices
Bl Monitors
-EF Network adapters

Figure 5-13 Intel RealSense Depth Camera D435 with Yellow Bang

The yellow bang on the camera in device manager indicates problem, most likely the d evice
driver is not properly configured.

Follow the steps below to manually configured the device driver.
1. Rightclick onintel RealSense Depth Camera 435 with RGB Module Depth

Select Update Driver Software

Select Browse my computer for driver software

Select Let me pick from list of device driversmy computer

Select Have Disk

Browse to the folder where driver is locatedder CtProgram Filedntel\Intel RealSense Touchless Control

Softwaradriver.

ChoosdntelRealSense_D400_series_win7

Click Open

9. Click Next

10. Awindow may popupwitt S&a & 38 2 Ay R26a Ol y s drigeSsdifvatee (KS LJdzot A & KSNJ

11. Click Install this driver software anyway

12. Once configuration completes, the yellow brel RealSense Depth Camera 435 with RGB Module Depth
should disappear.

13. Repeat the same steps 1 to 12 lortel RealSense Depth Camera 435 with RGB M&RIGE

o uhMwN

© N
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File Action View Help
e EEHE ] F oS

4.2 RSG_Labs_SC11
4 e Bluetooth Radios
- a Generic Bluetooth Adapter
& {8 Computer

b - Disk drives
» B, Display adapters
.D % Human Interface Devices
b g [DEATA/ATAPL controllers
4 %5 Imaging devices
1% Intel(R) RealSense(TM) Depth Camera 435 with RGB Mo| L
=% Intel(R) RealSense(TM) Depth Camera 435 with RGB Mo|  Update Driver Software...

b Em Keyboards Disable

3 ﬁ Mice and other pointing devices Uninstall

» Bl Menitors

b ¥ Network adapters Scan for hardware changes

4[5 Other devices

Properties
-~ Metwork Controller pe

Figure 5-14 Update Driver Software
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\\;J Il Update Driver Software - Intel(R) RealSense(TM) Depth Camera 435 with

How do you want to search for driver software?

=+ Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figure 5-15 Browse driver software

&5 L Updste Driver Software - Intel(R) RealSense(TM) Depth Camera 435 with RG

Browse for driver software on your computer

Search for driver software in this location:
[C:\Users\R5G-Labs-5C11\Documents| -

Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Figure 5-16 Pick from List of Drivers
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@ 1l Update Driver Software - Intel(R) RealSense(TM) Depth Camera 435 with ﬁ

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Nedt. If you have
=& disk that contains the driver you want to install, click Have Disk.

Model
[51USE Video Device

51 This driver is digitally signed.

Tell me why driver signing is important

Gt

Figure 5-17 Select Device Driver from a specified location



40

nstal

ng

nt el

inte

E Real SenseE Towchless Control

REALSENSE

Softwa

| Locate Fill

&= Locate File - . u
Lookin: | driver - @' j‘ = ’
MName : Date modified Ty

i IntelRealSense D400 series win? 5/19/2021 10:55 AM  Se

< 1 | r
File name: IntelRiealSense_D400_seres_win7 A Open
Files of type: | Setup Information (inf) Cancel

Figure 5-18 Select Intel RealSense D400 Series Windows 7

@ Il Update Driver Software - Intel(R) RealSense(TM) Depth Camera 435 with R

Select the device driver you want to install for this hardware.

= Select the manufacturer and model of your hardware device and then click Next. If you have a
Taly disk that centains the driver you want to install, click Have Disk.

Show compatible hardware

Model

Intel(R) RealSense(TM) Camera D435 Depth

/i This driver is not digitally signed!

Tell me why driver signing is important

Figure 5-19 Device Driver Selected

() [ Update Driver Software - Intel(R) RealSense(TM) Depth Camera 435 with R

Installing driver software...

15 Windows Security

e publisher of this driver software

- Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

Install this driver software anyway
Only install driver from your
disc. Unsigned software from other sources may harm your computer o steal
information.

(¥) See details

Figure 5-20 Install driver software
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& Computer Management (Local
4} system Tools
& (@ Task Scheduler
b [ Event Viewer
b @) Shared Folders
& & Local Users and Groups
& &) Performance
) Device Manager
4 £3 Storage
= Disk Management
b [y Services and Applications

4 RSG_Labs SCIL
-6} Bluetooth Radios
) Generic Bluetooth Adapter
-8 Computer
b g Disk drives
B, Display adapters
-8 Human Interface Devices
- IDE ATA/ATAPI controllers
-2 Keyboards
I Mice and other pointing devices
- Meniters
-8 Network adapters
b-{[ Other devices
& [2 Processors
1»-IE8 SD host adapters.
o Sound, video and game controllers
-8 System devices
1>~ § Universal Serial Bus controllers

a[§ Universal Serial Bus devices|

§ Intel(R) RealSense(TM) Camera D435 Depth
@ Intel(R) RealSense(TM) Camera D435 RGB

Figure 5-21 Intel RealSense Camera D435 with Driver Properly Configured

Software
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6 Running TCS App  lication

6.1 Launch App
dGiven eCE Gjj| ¢ J
clickthe DY i HT N @€ HGT EAYT WHL

1 G
e ] J i@k in Wikbbws Start nienu)

5T T GI T 1 # liStftvarelidonj oAl delsktop dd GT E AT IJH L

T E] hijKGI A
App starts a console window which disappears quickly and then a graphical Window appears. Keeps
everything default for now.

6.2 User Interface

The application interface includes main Dashboard view and Settings view. Dashboard shows overall status,
control and tools for setup and calibration. Settings for details , troubleshooting, and customization . A toggle
button at the top right cor ner switches between the two views.

Once launched, the application also appears in system tray.

el

J
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6.2.1

Dashboard View

inte

REAL

SETUP

T BT ————— —F
]
REAL Touchless Control Software
CAMERA VIRTUAL TOUCH

INTEL REALSENSE D435
SN: 827312071240

ated Tue Apr 6 10:37:00 2021 expires Thu May 6

O n MONITOR
27.0 Display (16:9) Landscape

W x H: 598 x 336 (mm)

Resolution: 1920 x 1080

]

O [l VIRTUAL TOUCH COVERAGE
/ Full screen 100% >
Effective W x H: 598 x 336 (mm)
Effective Resolution: 1920 x 1080
L [MESSAGES
O n CCAMERA DISTANCE | 7 ‘
Minimum: 385 (mm) 4 [ Clear J cory |
Configured: 385 (mm) 2021-04-06 17:51:56 INFO: preparing touchless control
2021-04-06 17:51:56 INFO: application settings and configuration created at
Landscape C:\Users\gwen\AppData\Roaming\Intel\TCS
2021-04-06 17:51:56 INFO: log files created at
C:\Users\gwen\Documents\intel\TCS
2021-04-06 17:51:56 INFO: C:\Program Files\Intel\intel ReaiSense Touchless
Control Software
| — 2021-04.06
2021-04-06

CALIBRATION

No TCS license found for SN 827312071240. Please activate with a product key
2021-04-06 17:53:37 INFO: configuring camera: Intel RealSense D435 (SN |

827312071240) with resources/high_accuracyD435 json
RESET 2021-04-06 17:53:44 INFO: camera 827312071240 configured ok

Copyright 2021 Intel Corporation

Figure 6-1Dashboard View

Camera Y show current camera status, licensing status, button to activate license, and button for camera
views.

Setup Ymonitor, and tools to setup and configure. At initial launch, detected camera and monitor listed as
part of an automatic configuration. Minimum r equired camera to monitor distance is displayed in under
camera distance. Thesetup g J ijij ] 7 GGV gH JWAG i] GUWWT Wijaj AT hk
installed at the correct position. It includes detailed drawings for the recommended camera  position.
Virtual Touch Yonce calibrated through the calibration tool s, visualize the Virtual Touch Plane (VTP). The
service start/stop button appears on the top.

Icon Button at top right corner to switch between Dashboard and Settings.

GGI
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6.2.2 Settings View

r
B intet ReatSense Touchless Control Software 1200 -

| intel

| REAL Touchless Control Software
| =T

Click Settings Camera View Virtual Touch Plane View

2

Refine calib @ Depth IR View

Idle mode x:0 y:0

W Reject chatter

B Block misclick

39 Click pos fix

200 Fingertip offset (mm)
300 I Click threshold {mm)
00 | | Plane offset {mm)
08 1

| | 001

| | 00

| | 001 Kalman fitter (0 ~0.1) Z

Auto-drag

0807
Intel RealSense D435
827312071240

Firmware version: ~ 05.12.12.100

Reset to Defaults

Figure 6-2 Settings/Debug View

1  Click settings Y parameters for tuning Touchless Control behavior and performance.

1 Camera View Ylive camera view, by default, shows both depth and IR view. IR can be turned on/off
through the Enable IR streaming in serviceunder tools .

91  Virtual Touch Plane with click activities.

1  Tools Yto capture and display performance charts for troubleshooting , also to switch on/off IR stream.
By default, IR stream is turned on in TCS. When TCS is running production after setup, turn IR off can
reduce CPU overhead and increase performance.

6.2.3 TCS Application in System Tray
C1TGl ijrA fCT | WAR gJdiij) 7 Gi iJj 1+THR|] GJ1TAHI | h ijhA Gjj1TGG
- m} *
»

Fig ure 6-3 Close button to hide application window into system tray

TCS application appears in the system tray.
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1  The dashboard can be brought up again by clicking Control Panel in TCS tray app located in the
lower right corner of the desktop.

1  Enable Touchless Control option can enable/disable the service, and the application window can be
brought up again through Control Panel in TCS tray menu

Figure 6-4 Control Panel option in Tray Menu

1  The Quit option on tray menu shuts down the TCS service and exits from the application.

Enable Touchless Control

Control Panel

2/9/2021 E

Figure 6-5 Quit option in Tray Menu

6.3 Initial Screen

The application dynamically detects camera device connection and disconnection.

If the camera already connected on the host, the application checks TCS license for the camera. Initially, no
license should be found. The cameraimage KT ijh 1 Hg f dDCR | | HiandGblue@gtiyafe G 1J

button on the right side of the camera window . A warning message ndicates no license detected and asks
user to activate the license.

Gij

il
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B el Reatsense Touchless Control Software 1000 - o x
intel

REALSENSE Touchless Control Software @
CAMERA ) Help

g INTEL REALSENSE D435
SN: 827312071240 1. Connect a Intel RealSense D435 Depth Camera.
No TCS license found for SN 827312071240, Please activate with a 2. Activate the camera with the Activation Tool and product
product key. key.
3. If multiple monitors are connected to the system, make sure
target monitor is configured as main display in Windows OS
SETUP Settings -> System -> Display.

MONITOR
O n MODIFY
27.0" Display (16:9) Landscape

W x H: 598 x 336 (mm)
Resolution: 1920 x 1080

.
IR
O I VIRTUAL TOUCH COVERAGE MODIFY
Full screen 100%
Effective W x H: 598 x 336 (mm)
Effective Resolution: 1920 x 1080
MESSAGES.
o n CCAMERA DISTANCE SETUP
Minimum: 385 (mm) . [ciear ] cory ]
Configured: 385 (mm) 2021-02-25 21:38:32 INFO: preparing touchless control
2021-02-25 21:38:32 INFO: application settings and configuration created at
Landscape C\Usersigwen\AppDatalRoaming\inte\TCS

2021-02-25 21:38:12 INFO: log files created at
CAUsers\gwen\Documents\inte(\TCS

2021-02-25 21:38:32 INFO: C\Program Files\ ntel\intel RealSense Touchless
Control Software

N—_— 2021-02-25 21:38:32 INFO: initializing touchless control .

2021-02-25 21:38:34 ERROR: license validation failed
RESET

Mo TCS license found for SN 827312071240, Please activate with a product key.

Copyright 2021 Intel Corporation

Figure 6-6 Initial Screen with Un - activated Camera Connected

6.3.1 No Camera Connected
If no camera is connected, a disconnected camera picture with a red question mark
appears and warning message to alert user to connect an Intel RealSense camera D435.



47

M REALSENSE

Running TCS Application

6.3.2

B intel Realsense Touchless Cantrol Software 1.0.6.0 — o x
intel

REALSENSE Touchless Control Software @
CAMERA @ Help

No supported camera detected
Please connect a Intel RealSense D435 Depth Camera

1. Connect a Intel RealSense D435 Depth Camera.
2. Activate the camera with the Activation Tool and product

key.
3. If multiple monitors are connected to the system, make sure
target monitor is configured as main display in Windows OS
SETUP Settings -> System -> Display.

O n MONITOR
27.0° Display (16:9) Landscape

W x H: 598 x 336 (mm)

Resolution: 1920 x 1080

O I VIRTUAL TOUCH COVERAGE

Full scréen 100%
Effective W x H: 598 x 336 (mm)
Effective Resolution: 1920 x 1080

n CAMERA DISTANCE
() ameEm

Configured: 385 (mm)

2021-02-24 15:41:46 INFO: application settings and configuration created at
Landscape CAUsersigwen\AppData\Roaming\Inte\TCS
2021-02-24 15:41:46 INFO: log files created at
C:\Users\gwen\Dacuments\intel\TCS
2021-02-24 15:41:46 INFO:
Cintel\sreit
2021-02-24 15:41:46 INFO: initializing touchless control _

Ne——— 2021-02-24 15:47:48 INFO: configuring camera: Intel RealSense D435 (SN

827312071240) with resources/high_accuracyD435 jsan

2021-02-24 15:41:51 INFO: camera 827312071240 configured ok

2021-02-24 15:42:27 ERROR: frame capture: Frame didn't arrive within 100
15:42:27 ERROR: frame capture: Frame didn't arrive within 100

-24 15:42:27 ERROR: frame capture: walt_for_frames cannot be called
before start)

Copyright 2021 Intel Corporation

Figure 6-7 Initial Screen with No Camera Connected

Camera Enumerated as USB2 Device

If the connected camera enumerates as a USB2 device by error, a camera image with red USB2 overlay
appears and alerts user the camera is enumerated as USB2. TCS requires USB3 cameras. In this case, please
check the USB port, cable and hub to make sure all are USB3. Another possible cause is the camera was
plugged in too slowly. Disco nnect the camera and reconnect usually fixes the issue.
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6.3.3

B e Reatense Touchless Control Software 1,000 o x
intel

REALSENSE Touchless Control Software @
CAMERA ) Help

Camera detected as USB-2
. USB port and cable are USB-3? (Blue)

1. Connect a Intel RealSense D435 Depth Camera.
2. Activate the camera with the Activation Tool and product
key.
3. If multiple monitors are connected to the system, make sure
target monitor is configured as main display in Windows OS
SETUP Settings -> System -> Display.

O n MONITOR
27.0° Display (16:9) Landscape

W x H: 598 x 336 (mm)

Resolution: 1920 x 1080

O I VIRTUAL TOUCH COVERAGE
Full screen 100%

Effective W x H: 598 x 336 (mm)

Effective Resolution: 1920 x 1080

o n CCAMERA DISTANCE b3

Minimum: 385 (mm) [ciear ] cory ]

Configured: 385 (mm} 2021-02-24 15:41:46 INFO: initializing touchless control .

Landscape 2021-02-24 15:41:48 INFO: configuring camera: Intel RealSense D435 (SN
827312071240) with resources/high_accuracyD435.json

2021-02-24 15:41:51 INFO: camera 827312071240 configured ok

15:42:27 ERROR: frame capture: Frame didn't arrive within 100

5:42:27 ERROR: frame capture: Frame didn't arrive within 100

5:42:27 ERROR: frame capture: wait_for_frames cannot be called

before startl)

2021-02-24 15:42:29 INFO: 827312071240 disconnected

2021-02-24 15:43:01 INFO: 722342071041 connected

2021-02-24 15:43:02 ERROR: license validation failed

Camera SN 722342071041 does not match TCS license found en the system.
Please check the license,

2021-02-24 15:43:07 INFO: 722342071041 disconnected

Copyright 2021 Intel Corporation

Figure 6-8 Initial Screen with Camera Enumerated as USB2

Unsupported Camera Connected

If the connected camera is not supported, the following screen appears and alert the user the camera is not
supported. Currently, only Intel RealSense Camera D435 is supported.
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6.4

B intel Realsense Touchless Cantrol Software 1.0.6.0 — o x
intel

REALSENSE Touchless Control Software @
CAMERA ) Help

Unsupported RealSense device

Please connect a Intel RealSense D435 Depth Camera

R ,”,.,,,,,.—”.,,.,«

1. Connect a Intel RealSense D435 Depth Camera.
2. Activate the camera with the Activation Tool and product
key.
3. If multiple monitors are connected to the system, make sure
target monitor is configured as main display in Windows OS
SETUP Settings -> System -> Display.

O n MONITOR
27.0° Display (16:9) Landscape

W x H: 598 x 336 (mm)

Resolution: 1920 x 1080

.
O I VIRTUAL TOUCH COVERAGE
Full screen 100%
Effective W x H: 598 x 336 (mm)
Effective Resolution: 1920 x 1080
"AMERA DISTANCE DESSAGES)
on A oo
Minimum: - 385 (mm)
Configured: 385 (man) 827312071240) with resources/high_accuracyDa35 json
Parisca 2021-02-24 15:47:51 INFO: camera 827312071240 configured ok
pe 2021-02-24 15:42:27 ERROR: rame capture: Frame didr arrive within 100
2021-02-24 15:42:27 ERROR: frame capture: Frame didn't arrive within 100
2021-02-24 15:42:27 ERROR: frame capture: wait_for_frames cannot be called
before start()
2021-02-24 15:42:29 INFO: 827312071240 disconnected
—

2021-02-24 15:43.01 INFO: 722342071041 connected

2021-02-24 15:43.02 ERROR: license validation failed

Camera SN 722342071041 does not match TCS license found on the system
Please check the license

2021-02-24 15:43.07 INFO: 722342071041 disconnected

2021-02-24 15:43:12 INFO: 722342071041 connected

2021-02-24 15:43:38 INFO: 722342071041 disconnected

Copyright 2021 Intel Corporation

Figure 6-9 Initial Screen with Unsupported Camera Connected

Activating License

TCS is licensed for a specific Intel RealSenseCamera D435. Each camera requires a separate license. A license can be
activated with the Activation Tool by providing

f
f
f

jhA GGI HI Geell
product key

email address (the same email address used to order license and receive the Software product key for order
HXXXXXXXXXXX Nnotification)

DA T G Y371 gA
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B inte Reatsense Touchless Contral Software 1500 o x
intel
REALSENSE Touchless Control Software ﬁl
CAMERA . Help
o e, S, INTEL REALSENSE D435
SN: 827312071240
1. Connect a Intel RealSense D435 Depth Camera.
No TCS license found for SN 827312071240, Please activate with a 2. Activate the camera with the Activation Tool and product

key.
3. If multiple monitors are connected to the system, make sure
target monitor is configured as main display in Windows 0S
SETUP Settings -> System -> Display.

O Wem—

27.0" Display (16:9) Landscape
W x H: 598 x 336 (mm)
Resolution: 1920 x 1080

product key.

=
VIRTUAL TOUCH COVER,

O n UAL TOUCH COVERAGE MODIFY
Full screen 100%
Effective W x H: 598 x 336 (mm)
Effective Resolution: 1920 x 1080
CAMERA DISTANCE

o n SETUP
Minimum: 385 (mm)

Configured: 385 {mm) 2021-02-25 16:43:18 INFO: preparing touchless control
2021-02-25 16:43:18 INFO: application settings and configuration created at
Landscape C\Usersigwen\AppDatalRoamingIntel\TCS

2021-02-25 16:43:18 INFO: log files created at
C\Users\gwen\Documents\Intel\TCS

2021-02-25 16:43:18 INFO: CAProgram Files\Intel\intel RealSense Touchless
Control Software

N—_— 2021-02-25 16:43:18 INFO: intializing touchless control

2021-02-25 16:43:19 ERROR: license validation failed
RESET

MNa TCS license found for SN 827312071240, Please activate with a product key.

Copyright 2021 Intel Corporation

Figure 6-10 Camera Connected before Activation

6.4.1 Launch Intel RealSense Activation Tool

Launch the Intel RealSense Activation Tool by clicking the Activate button. An alternative is to launch it out side of the
TCS application by invoking the Intel RealSense Activatio n Tool in the Windows Start menu.

IMPORTANT:

The tool requires Administrator privilege. Depends on your system setup, a flashing UAC (User Access Control) message

box may appear atthebottom .E | T Aij T T A Tijceld hGi g i] streeiisl Gidkthe WAC méssabedox] k| T
then click Yes to allow Intel RealSense Activation Tool to start the license activation process.

Figure 6-11 UAC Messag e Box after launch the Activation Tool
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[ intel RealSense Software Activation Tool 2.6.1.0 - [m] X

intel

REALSENSE" Software Activation Tool

Activating Intel® RealSense™ Touchless Control Software

Please connect a D435 camera

or
Enter serial number manually

Next

Figure 6-12 Activation Tool Launch

EGTH NJi1 A é>=2 GGIHI G T3 G| 17T HGijsétigl#umper. ClickNext. GT 1 k  HT ij A1

6.4.2 Providing  Product Key

If no serial number is entered manually, the activation tool detects the connected camera automatically. Its serial
number is displayed. Enter the product key you received in email. Click Next.

B el ReatSense Saftware Activation Tool 2610 - o x

intel

REALSENSE' Software Activation Tool

D435 Camera Found, SN: 827312071240

Please enter a product key:

[ d4217fcd-d19c-4a8a-abbd-2fb0e4d98cal ] v

* Please note that the license key will be linked to this specific camera
Need a product key? Get here.

Figure 6-13 Providing Product Key



52

M REALSENSE

Running TCS Application

6.4.3 Providing Email Address
Enter the email address (should be the same email address used in ordering the license and receiving the product key) .
Click Next.
[ intel RealSense Software Actvation Tool 26.1.0 - o X

intel

REALSENSE  Software Activation Tool

Please enter your email address:

[ test2021 (cs@gmail.covﬂ } v

* Intel is requesting your email address so that we can link your email
with your product key to create your license file

By clicking the activation button, | accept the

terms of service.

Figure 6-14 Providing Email Address

6.4.4 Activating

Activation starts. Depends on your network condition, may need to wait a few seconds up to 30 seconds.

[ intel RealSense Software Activation Taol 2.6.1.0 - o X

intel

REALSENSE’ Software Activation Tool

Activating

Please wait.

Figure 6-15 Activating License
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6.4.5 Completing Activation

6.5

When activation completes, it displays the following message. The license is stored under the %AP PDATA%\Intel\TCS
folder. The expiration date for trial license should be days, and t he full license will not expire (license file shows a 50
years expiration date but license itself is perpetual). Click the highlighted link to check the license. The license file name
starts with realsense-tcs-lic and ends with the camera serial number. Pl ease do not move the license file. TCS will
automatically detects and use it later.

Click Done to exit the Activation Tool.

B el RestSense Software Actation Tool 2610

intel
REALSENSE' Software Activation Tool

Activation date: April 06, 2021
Expiration date: May 06, 2021

Camera serial number: 827212071240

Product key. d4217fcd-d19c-4a8a-a6b4-2fbBeddIBcad

License file saved to: License (Click to open location)

Please backup the license file but do not remove from the folder. TCS will automatically detect and use it.

Figure 6-16 Activation Completed

Initial Configuration

Once camera is activated, the camera image becomes active with the license information below and a View
gJijily v ijnA 1 THERj BT gA! enhA &T AK ¢ J fojbleshodting . J IJA g

TCS Application detects the connected D435 cameras and monitor, and automatically creates an initial setup
configuration. The configuration is displayed on the dashboard.

il
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8 rte Reatsense Touchless Control Software 1060 S E—
tel

REALSENSE Touchless Control Software £ 0

CAMERA < VIRTUAL TOUCH 2

1. Modify the default monitor dimension and virtual touch
TCS license activated Fri Feb 12 12:53:00 2021 coverage if necessary.
2. Run Setup Assistant to make sure camera is installed at the
recommended position.
3. Calibrate with either Manual or Auto Calibration.
SETUP 4. Start virtual touch service.

O Wem—

27.0" Display (16:9) Landscape
W x H: 598 x 336 (mm)
Resolution: 1920 x 1080

INTEL REALSENSE D435
SN: 827312071240

—
I VIRTUAL TOUCH COVERAGE MODIFY
O Full screen 100% — * Use RESET buttan to clear current setup/calibration and return to default
Effective W x H: 598 x 336 (mm) automatically detected settings.
Effective Resolution: 1920 x 1080
CAMERA DISTANCE g
O n SETUP ~
Minimur: 385 (mm} <
Configured: 385 (mm) befora sanp - -
P isca 2021-02-24 15:42:29 INFO: 827312071240 disconnected
dscape 2021-02-24 15:43.01 INFO: 722342071041 connected

2021-02-24 15:43:02 ERROR: license validation failed
Camera SN 722342071041 does not match TCS license found on the system.
Please check the license.

2021-02-24 15:43.07 INFO: 722342071041 disconnected
e 2021-02-24 15:43:12 INFD: 722342071041 cannected

CALIBRATION
MANUAL AUTO RESET

-24 15:44:11 INFO: 821212060741 disconnected
-24 15:44:18 INFO: 827312071240 connected

-02-24 15:44:19 INFO: configuring camera: Intel RealSense D435 (SN
827312071240) with resources/high_accuracyD435 json

Copyright 2021 Intel Corporation

Figure 6-17 Initial Configuration with Automatic Detected Settings

The required camera distance is also computed and displayed under setup. Please use it as reference in
adjusting camera position.

By default, TCS is not calibrated.

1 If camerais not already positio ned as recommended (see Hardware Setup),setup process can be
used to configure , fine tune, and confirm. At end of setup, it will be calibrated once confirmed.

1 If camerais already installed properly , can calibrate directly with Manual Calibration or Auto
preset.

6.6 Configuration

When initial launch, TCS detects the camera and monitor and automatically creates a configuration with the
detected settings, and a default full screen virtual plane coverage, Check and verify the automatic
configuration, modify with the Modify buttons.

A minimum distance from camera to screen is recommended based on the monitor dimension and virtual
touch coverage settings. The Setup button is an assistant tool to make sure cam era is installed at the correct
position.

6.6.1 Monitor configuration

Verify the automatic detected monitor and adjust if necessary . The automatic detected monitor information is
displayed at the top left corner of the screen.
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6.6.2

MONITOR CONFIGURATION

Please review automatically detected monitor settings and adjust as necessary

Monitor size: 27.0 (in)
Orientation: Landscape
Aspect Ratio: 16:3

W x H: 598 x 336 (mm)
Resolution: 1920 x 1080

Maodify sereen dimension @ sy isgonaisize () By Width and Height
Reset Monitor Settings
Aspect Ratio: 16:9 - . -

Figure 6-18 Monitor Configuration

If no change is needed, just continue by clicking the Next button.

Virtual Touch Screen Coverage

By default, TCS service coves the entire monitor screen. However, in some usages a partial screen coverage
is desired. Virtual Touch Screen ROIlimits TCS in a specified area.

Currently 5 options are provided for Virtual Touch ROI: Full, Left, Right, Top, and Bottom. User can also
configure percentage of the screen to be covered.
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6.6.3

6.6.3.1

Virtual Touch Plane Configuration
Touch Region of Interest (ROI) allows partial screen TCS support in selected zones

Monitor size: 27.0 {in)
Orientation: Landscape
Aspect Ratio: 16:9

W x H: 598 x 336 (mm)
Resolution: 1920 x 1080

Virtual touch covers full screen or partial screen?

Mode:  @Ful @ et @ right @Top @ Borrom

Effective Resolution: 1920 x 1080
Effective W x H: 598 x 336 (mm)

1

1080

_

Figure 6-19 Screen Coverage Configuration

If no change is needed, just continue by clicking the Next button.

Camera Position Setup

If valid camera is detected, the setup button on dashboard will be enabled. Otherwise, connect a D435
camera.

Click the Setup button to start the configuration process. At any time in the setup process, al ways can back
out using the Back button or ESC key to abort and back to the dashboard.

Recommended Camera Installation Position

Provide camera position requirement and schematic drawing based on configuration. Minimum distance is
also provided.
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Recommended Camera Installation Position

Install camera at recommended position for best performance
1) Install the camera above the monitor
2) Position camera herizontally with baseline parallel to screen top edge
3) Align camera left sensor horizontally with middle of top edge of the screen or ROI
5) Tilt camera forward about 30 degrees so the monitor will not be in the camera's vertical field of view
5) Move the camera vertically so the distance between top of the screen to the baseline of the camera is 385 mm (15.2 in)

oy e seoerie e i - " "
Jeninfyebigeriiiza TRASEING Of D435 CAUIR e ——
4 \ e e e, 4 R,
N~ .\

(= BT I O ALCHMEIT -
=) QT SECE OF CAMERA) r

* rouReo D TaNGE o)

e

CaNTER oF 107 KBt oF SCHEEN
EECOND POINT 07 AUGHMIENT

Back Next

Figure 6-20 Recommended Camera Installation Position

6.6.3.2 Camera Position Configuration

IR camera view is provided aligned with previous configurations.
A The green circle indicates where the left should be aligned horizontally (in middle of the screen for

example).
A Rotate the camera slowly from downward to about 30 degrees down forward, as illustrated in the
drawings so that monitorisnotii  ij A A GGT Al Geeld | AIijT GGT hTHAHT G | h

A The green circle is also a point to measure the distance from camera to top edge of the screen (or TCS
Covered Region). Press your finger at the green circle, adjust the camera position until your finger
overlaps the blue hand drawn on screen which means camera and monitor aligns. At that point,
continue press your finger at the green circle and the distance should show in mm.

A Adjust the camera vertically so the distance is about the required distance.

A If camera isinstalled at higher distance, adjust the actual configured distance slider bar to match it.

6.6.3.3 Check if Monitor in Camera Vertical Field of V iew

To reduce interference, the monitor should be avoided in the camera view. Rotate the camera slowly forward
up, until the monitor is not in the view.

J

AK!



58

M REALSENSE

Running TCS Application

6.6.3.4

6.6.3.5

6.6.3.6

The Green Circle and Blue Hand

The green arrow indicates the middle of top edge of screen or ROl where the left sensor should be aligned
with. The tool is reading depth at the green arrow position, so it can be used to t est if the left sensor is
aligned, also detect the distance between the camera and the screen.

Align Left Sensor with Middle of Top Edge of Screenor TCS
Covered Region

The green arrow can also be used to align the camera left sensor with the middle of the screen top edge at
the green arrow. Put your finger at the green arrow, then move the camera horizontally left and right in small
steps until the stream is blocked by your finger and the current camera to obstacle distance showed a much
shorter distance t han previously displayed.

Detect Distance between Cameraand Screen

Press finger at the green arrow, check distance reading.

Current distance from the camera to obstacle = 0 (mm)

Verify the distance between the camera and top of the screen by applying the finger to the green spot

Figure 6-21 Verify Camera Position
CygT I Wij GGT A1 G hAT &M JTiT 1 diftdhaeldf ydbi usagd réqliresGdjir3tallicamipra A
higher or lower, enter the actual installed distance .

The minimum recommended distance between the camera and screen or ROI's top edge is 385 mm (15.2 in)

If the camera is not installed at the recommended minimum distance, please adjust the slider below

Your current distance configuration: 385 mm (15.2 in) I 385

Figure 6-22 Confirm Camera Distance

Once camera is installed correctly, click Next to confirm.

)

«»

—

)
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6.7

mm%QEJ\L

Calibration

After camera is installed correctly and other parameters like virtual touch coverage configured, TCS should
be calibrated with either Manual calibration or Auto matic calibration. The tools are displayed at the bottom of
the Setup section.

Figure 6-23 Calibration Tools

6.7.1

a)

b)

CALIBRATION

MANUAL AUTO

Manual Calibration Ya simple 4-step calibration process to dynamically determine calibration
parameters with your camera. The result depends on lighting condition and hand gesture but
flexible.

Auto calibration YDij celd G 13T 1 HIltkisesitijefhpnitdr dine@siol, Idrientation , and virtual
touch coverage in the current setting and automatically computes calibration settings. If your
camera is installed at recommended position, this process will generate consistent result. Since it
allows user to configure the camera to screen distance in case camera is not installed at
recommended position, it should work with user setups, and will be more efficient when setup

large number of camera s in same relative positions. It may also work better in large monitors.

At end of both calibrations, the same confirmation process as in setup is used to verify the calibration
correctness.

Both calibration methods support full screen, half screen, or partial screen configuration.

Press the ESC key in both calibration processes will abort the calibration and back to dashboard.

Manual Calibration

Click the Calibration button, launches manual calibration:
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6.7.2

VIRTUAL TOUCH PLANE CALIBRATION

Figure 6-24 Manual Cali bration Starting Screen

The manual calibration process is described in detail in Appendix A - Manual Calibration .

Automatic Calibration

Dh GGIHI G T TYWijGITHY Gjji1 | kTTGijATk Gij 1 AG] TT AT gHAg
calibration preset for the setup without going through the manual calibration process. This has advantage in
avoiding interference from lighting conditions a nd background, especially on large screens. The result tends

to be consistent. After the automatic calibration settings applied, user still can fine tune the camera positions
so TCS performance is perfect.

Click the Auto Calibration button to launch the calibration process :

i RaTT )
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Automatic Calibration with Current Setup

Figure 6-25 Automatic  Calibration

It also displays recommended camera setup positions , the minimum required camera to screen distance is
dynamically calculated based on screen size and camera field of view. If user camera is installed higher, just
customize the distance value on the slider bar.

Adjust the distance below if your camera is installed at a different distance than currently configured.

New distance L 385 mm (15.2 in) 385

Figure 6-26 Adjust Camera Position

61
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At bottom of the window, click Next to apply the calibration settings .

The calibration settings will be automatically applied, and wait for user to move cursor and click the

confirm. The process will be timeou in 10 seconds if not confirmed or if problem with calibration setting

in that case, the calibration settings will be rolled back and process returns.

TOFINISH CALIBRATION, PRESS BELOW BUTTON

8 SEC TOTIMEOUT

Figure 6-27 Confirm Calibration

After successful confirmation, the calibration settings should reflect immediately in the virtual plane
displayed below.

button to
, and
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6.7.3

VIRTUAL TOUCH

STATUS: RUNNING

STOP

Figure 6-28 Calibrated Virtual Touch Plane

The Automatic Calibration is handy if user knows the camera setup and can quickly setup TCS. It also
provides a way to fine tune the calibration since user can adjust the camera distance and recalibrate it quickly

Ul After Calibration

Once calibrated, the current configuration is locked, inc luding the camera, monitor, virtual plane coverage,
and camera distance. The Modify and Setup buttons will appear in grey and disabled. The camera will be
tracked. If the configured camera is disconnected, a message will appear to warn the camera is discon nected
and ask user to reconnect it back.
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Figure 6-29 TCS Calibrated after Configuration

B ione ReatSense Touchless Control Software 1,002

REAL

| camera

Landscape

Touchless Control Software

INTEL REALSENSE D435
SN: 827312071240

TCS license activated Fri Feb 12 12:53:00 2021

n MONITOR

27.0" Display (16:9) Landscape
W x H: 598 x 336 (mm)
Resolution: 1920 x 1080

I VIRTUAL TOUCH COVERAGE
Full screen 100%

Effective W x H: 598 x 336 (mm)
Effective Resolution: 1920 x 1080

n CAMERA DISTANCE

Minimurm: 385 (mmj
Configured: 385 (mm)

CALIBRATION
MANUAL AUTO

Copyright 2021 Intel Corporation
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VIRTUAL TOUCH

MESSAGES

Clear

Please check the license.
2021-02-24 15:43,07 INFO: 722342071041 disconnected
2021-02-24 15:43:12 INFO: 722342071041 connected
2021-02-24 15:43:38 INFO: 722342071041 disconnected
2021-02-24 15:43:42 INFO: 821212060
2021-02-24 15:44:11 INFO: 8212120860
2021-02-24 15:44:18 INFO: 827312071240 connected

2021-02-24 15:44:19 INFO: configuring camera: Intel RealSense D435 (SN
827312071240) with resources/high_accuracyD435 json

2021-02-24 15:44:23 INFO: camera 827312071240 configured ok
2021-02-24 15:45:19 INFO: Setup canceled

2021-02-24 15:45:20 INFO: canfiguring camera: Intel RealSense D435 (SN
827312071240) with resources/high_accuracyD435.json

2021-02-24 15:45:24 INFO: camera 827312071240 configured ok

connected
disconnected

The Reset button can be used to unlock the configuration and reset both setup and

calibration to the initial automatic configuration.

6.7.4 Running Service After Setup

As shown in the figured above, once confirmed, TCS is calibrated and enabled automatically .

Move the mouse cursor over the Virtual Touch Plane image on dashboard, a popup window will show details

about calibration.
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6.8

VIRTUAL TOUCH

(Calibrated by: Automatic Calibration
Virtual Touch Coverage: Full screen 100%
Virtual Touch Effective Resolution: 1920 x 1080
Virtual Touch Effective Width x Height: 598 x 336 (mm)|
0.269, 0.148, 0.377)
-0.269,0.148,0.377)

-0.269, 0.292, 0.643)
0.269, 0.292, 0.643)

Figure 6-30 Calibrated Virtual Touch Plane

Checking TCS Effectiveness

Open Windows Calculator app and maximize it in full window mode.

Try to point finger to the buttons and move slowly toward the screen, at certain point, a  green circle will
appear on screen, then after finger pass through the virtual touch plane , virtual click occurs and the button
pressed. Afterwards, a red circle appears, pull back your finger. Repeat this process for other buttons.

Test calculate a formula like 2 * (9 + 1)*42 that requires click multiple buttons.
Check if clicks are at the correct position

Move along the screen edges and corners and click to check any issue.
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6.9

g
£

joter - 8 x

= Standard History  Memory

(4

5 .0 2 02 2 00 572 5 99 4 5.02022005725994

% cE c a@ =
v 7 8 9 X
@ 4 5 6 .
X 1 2 3 o

x - 0 5
0]

Figure 6-31 Checking TCS by Clicking the Buttons in the Calculator app

If avirtual click of abutton happens at the correct location and no false click, then TCS is working properly. If
you are satisfied with the results, then no man ual calibration is required.

Running TCS App in Background

Once you are satisfied with the TCSeffectiveness, close the TCS window. DT ij AT N é HGT EAYT WAL e] JGhT A

Software will be running in the background as a Windows tray app in the bottom right corner of Windows .

» Enable Touchless Control
Control Panel

Quit

625 PM

1/21/2021 E

Figure 6-32 TCS Tray Menu
The TCS process will run in background until user stops it by click on the Quit menu.

To return to the graphical control interface, click the Control Panel menu.
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6.10 Configuring T  CS to Start Automatically at
Windows Startup

DY AT N eAGT EAYT WAL e ] J & sefitkidan 64 configurpdito lamch ai Witdows startup
when the host system reboots.

6.10.1 Add | ntel E Real SenseE Touchl esstoQuntrol S
automatically at Windows Startup

1) SelecttheStartgjijijjT GT¢g WG )11 | hTVg ijrRA DYijAT N eHGT EAY UA
On Windows 10 :

Select the Start button andsGi | 77 ij)] hAT7T g ijhA DIijAT N eAGT EAT WAL e J Gt

RS Intel® RealSense™ Activation Tool

R

Intel® RealSense™ Touchless Contro...

H i @ €

Figure 6-33 TCS app in Windows Programs on Windows 10

On Windows 7:

Select the Start button , click All Programs, then scroll to find the DY ij AT N &
Control Software app.

@ Default Programs _

[ Desktop Gadget Gallery

)
@]
-
dm
=)
—c
<
)
-
«D
(S

Ghi

H Intel® RealSense™ Activation Tool RSG-Labs-5C11
H Intel® RealSense™ Touchless Control Sof

(& Internet Explorer Documents
e Microsoft Edge

22 Windows Anytime Upgrade Pictures
4 Windows DVD Maker
=1 Windows Fax and Scan
 Windows Media Center
@ Windows Media Player
Ej— Windows Update

-8 XPS Viewer

|| Accessories

Music

Computer

Control Panel

Devices and Printers
|| Games

. Macrium

Default Programs

. Maintenance
| Startup Help and Support

4 Back

[ Search programs and fies 2|

Figure 6-34 TCS app in Windows 7 All Programs

2) Createashortcuttothe DY ij AT N e AGT EAYT WAL e] JGhAT AW C)Tij1]T1 E]hijKGI |
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On Windows 10 :

Right-click the app, select More, and then select Open file location. This opens the location where
the shortcuttothe DY ij HT N é AGT ERT WAL e ] Japhissavadtl C) 7 ij1 | 1

inte

REALSENSE

| + | Programs

Home Share

€« o v

3 Quick access
[ Desktop

View

MNarne Date modified

m Intel® RealSense™ Activation Tool 3/29/2021 1:24 PM
ﬂ Intel® RealSense™ Touchless Control Software  3/20/2027 1:24 PIM

A

» ThisPC » 0SDisk(C:) » ProgramData » Microsoft » Windows » Start Menu » Programs

Type
Shortcut
Shorteut

Figure 6-35 TCS app shortcut

On Windows 7:

Right-click the app, select Copy.

@ Default Programs
[t/ Desktop Gadget Gallery

! Intel® RealSense™ Activation Tool

R5G-Labs-5C11

H Intel® Real5ense™
@ Internet Explorer
e Microsoft Edge
"_;. Windows Anytime
] Windows DVD Mak
55 Windows Faxand §
E Windows Media Ce
@ Windows Media PI
Ej' Windows Update
o XPS Viewer
1 Accessories
Games
. Macrium

'
J
. Maintenance
. Startup

H Intel® RealSen

Back

Run as administrator
Troubleshoot compatibility
Open file location

Pin to Taskbar

Pin to Start Menu

Restore previous versions
Send to

Cut

Copy
Paste

Delete

Rename

Properties

Shutdown | > |

Figure 6-36 TCS app shortcut on Windows 7

3)

With the file location open, press the Windows logo key + R, type shell:startup, then select OK. This

opens the Startup folder.

E] hijKGI A
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= Run *

=  Typethename of a program, folder, document, or Internet
resource, and Windows will open it for you.

Open: | shell:startup| v

Cancel Browse...

Figure 6-37 Open Windows Startup Folder

4) Copy and paste the shortcuttothe DY i HT N € HGT EAT WAL e | JappfromthefileC) Y ij1 ] 1T E|F
location to the Startup folder.

™ » RSG-lLabs » AppData » Roaming » Microsoft » Windows » Start Menu » Programs » Startup

~

MNarne Date modified Type
3& Quick access

Saved Pict ﬁ Intel ® RealSense™ Touchless Control Software  3/20/2021 257 PM Shorteut
aved Pictures

Figure 6-38 Add TCS app shortcut to Windows Startup

6.10.2 Starting TCS Service automatically at App Launch
1) ¢Tv7v¢g FEijGiij eCE NAIJTGH GJij|TGijTGGT1 1k Gij 1TGITGhR GV g f |
options in TCS settings A General tab. By default, both options are turned off .

! Intel RealSense Touchless Control Software 1.0.0.1

intel
REALSENSE
General Settings

. Start TCS service automatically at launch or camera restart

. Minimize TCS Control Panel at launch when TCS is calibrated

Figure 6-39 Default options in TCS General Settings

launches. If you would like the TCS Control Panel GUI minimized at launch, turn on the f

2) edi ¥ |7V fFEijGIij eCE WHIJTGH GJij|TGijTGGTT«k Gij
i ET
eCE CJVijr 1 &GYHAT Gij TGIVTGhR |jiT |7V GU KHAT
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H Intel RealSense Touchless Contrel Software 1.0.0.1

intel

REAL

—— Sound cts

General Settings

- Start TCS service automatically at launch or camera restart

| Minimize TCS Control Panel at launch when TCS is calibrated

Figure 6-40 TCS Service and Control Panel Minimize Options Enabled

6.11

3) Exit TCS and reboot system to make sure TCS launches as expected. Both options will take effect only
when TCS is calibrated.

Disconnection and Recovery

TCSkeeps track of the configured camera .Dh T ij el g7 WG] 7YV AGIjAg# ijhA GGIAI G 11T GHA
inactive with an image of disconnected camera.

8 it ReatSense Touchless Control Softwre 1000

| REAL Touchless Control Software Q

| camera

= '.l‘! - . INTEL REALSENSE D435
‘_ SN: 827312071240

The configured camera is disconnected, please connect it back ..

J VIRTUAL TOUCH o

O n MONITOR
27.0° Display (16:9] Landscape

W xH: 598 x 336 (mm)

Resolution: 1920 x 1080

0 I ViRTUAL ToUCH COVERAGE
Full screen 100%

Effective W x H: 598 x 336 (mm)

Effective Resolution: 1920 x 1080

MESSAGES.
O n CAMERA DISTANCE
Mirimam: 385 ) e
Configured: 385 (mm) 2021-02-24 15:43:38 INFO: 722342071041 disconnected
2021-02-24 15:43:42 INFO: 821212060741 connected
Landscape 2021-02-24 15:44:11 INFO: 821212060741 disconnected
2021-02-24 15:44:18 INFO: 827312071240 connected
2021-02-24 15:44:19 INFO: configuring camera: Intel RealSense D435 (SN
827312071240) with resources/high_accuracyDa35 json
2021-02-24 15:44:23 INFO: camera 827312071240 configured ok
—_— 2021-02-24 15:45:19 INFO: Setup canceled
2021-02-24 15:45:20 INFO: configuring camera: Intel RealSense D435 (SN
827312071240} with resources/high_accuracyD435 jsan
2021-02-24 15:45:24 INFO: camera 827312071240 configured ok
RESET 2021-02-24 15:46:52 INFO: Auto preset completed
2021-02-24 15:51:28 ERROR: frame capture: Frame didnt arrive within 100
2021-02-24 15:51:28 ERROR: frame capture: Frame didn

rrive within 100

Copyright 2021 Intel Corporation

Figure 6-41 Configured Camera Disconnected

Once reconnected back, the service is recovered, no recalibration is required.



inte

REAL

Running TCS Application

ot ReatSense Touchless ControlSoftware 1008

- a X
RE, Touchless Control Soft
REAL ouchless Control oortware
| camera VIRTUAL TOUCH
= INTEL REALSENSE D435
SN: 827312071240
TCS license activated Fri Feb 12 12:53:00 2021
SETUP
O n MONITOR
27.0" Display (16:9) Landscape
W x H: 598 x 336 (mm)
Resolution: 1920 x 1080
O I VIRTUAL TOUCH COVERAGE
Full screen 100%
Effective W x H: 598 x 336 (mm)
Effective Resolution: 1920 x 1080
MESSAGES.
O n (CAMERA DISTANCE
Minimum: 385 (mm)
Configured: 385 {mm) 2021-02-24 15:47:46 INFO: preparing touchless control
2021-02-24 15:41:46 INFO: application settings and configuration created at
Landscape C:\Users\gwen\AppData\Roaming\intel\TCS
2021-02-24 15:47:46 INFO: log files created at
C\Users\gwen\Documents\intel\TCS
2021-02-24 15:41:46 INFO:
—_—

CAintel\sreltcs\master\realsense-airtouch|Bin\x64\Release

2027-02-24 15:47:46 INFO: initializing touchless control
2021-02-24 15:41:48 INFO: configuring camera: Intel RealSense D435 (SN
827312071240) with resources/high_accuracyD435 json
2021-02-24 15:41:51 INFO: camera 827312071240 configured ok

RESET 2021-02-24 15:42.27 ERROR: frame capture. Frame dict arive within 100
2021-02-24 15:42:27 ERROR: frame capture: Frame didn't arrive within 100
2021-02-24 15:42:27 ERROR: frame capture: wait_for_frames cannot be called

CALIBRATION

Copyright 2021 Intel Corporation

Figure 6-42 Recover after Camera Reconnected

6.12 Tuning and  Troubleshooting

TCS performance can be customized through tuning the advanced settings (see Appendix B for details). It
also provides tools to assist troubleshooting .
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T
B inte ResiSense Touchless Cortrol Software 1.2.00 - o x

| intel

| REAL Touchless Control Software
[ Geewt | [ souaeiecs |

Click Settings Camera View Virtual Touch Plane View

Refine calib @ oeptn IR View Idle mode x0 y:0
B Reject chatter
I Block misclick
B Click pos fix
200 Fingertip offset (mm)
300 I Click threshold {mm)
| | Plane offset (mm)
1 Smooth filter (0~ 1)
i
I
|

Auto-drag

Kalman filter (0~ 0.1) X

Kalman filter (0~ 0.1) Y

SE 828

Kalman filter (0 ~0.1) Z

Device PID: 0807
Device name: Intel RealSense D435
Serial number 827312071240

Firmware version: ~ 05.12.12.100

Enable trouble shooting with performance charts

B enable IR streaming

service

Figure 6-43 Tunning and Troubleshooting View
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7 Touchless Clicking with TCS

While TCSrunsin the background, t he user can use the touchless control by pointing a finger at the screen,
but it can also detect other objects like a pen. When a fingertip enters the touch interaction volume, a green
pointer appears.

As the fingertip approaches the virtual touch plane, the circle inside the red pointer grows larger, and when it
crosses the touch plane, a click is registered. When clicked, an animation effect occurs. The visual overlay
pointer then changes to red.

If the user wants to click again, the user must move their finger back until the pointer turns  green again and
touch is re-armed. Currently, only the input of a single left -click equivalent is possible .

PULL

BACK

Figure 7-1. Time sequential images of visual 3D overlay animation of virtual touch click.

From left: Green spot indicates that a fingertip is being tracked. The relative size of central red spot indicated
distance from the virtual touch plane. Center: The moment when the finger passes the virtual touch pl ane, the
spot turns green. Right: While the finger is be hind the virtual touch plane, the spot remains red, indicating

that the finger needs to be pulled back again before it can reactivate a touch event. Gh AT  J A1 celd AT T HHA)
behind the virtual touch plane close the physical screen for too long, a pullback waning message (Right) will
popup.

This visual and sound effects in this process can be customized to better fit customer application. Please see
next chapter for details.

13ij
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8

Half/Partial Screen Support
with TCS

8.1

By default, TCS operates on the entire screen. In some cases, user may need to useonly portion of the screen
for TCS, for example, left half, right half, or any percentage of the screen. This is supported in TCS through
the Virtual Touch Coverage.

One of the advantages of partial screen virtual touch is that the camera can be installed much lower than
normally required in a full screen coverage.

Example below demonstrate howt] WHAHi{J| TT1ijJG1 i1 IGh |7V §ijhA 1 THRAj AGTHh UG
orientation. The monitor resolution is 2560x1440.

Virtual Touch Coverage

Partial screen virtual touch can be configured by modifying Virtual Touch Coverage.

Figure 8-1 Virtual Touch Coverage

VIRTUAL TOUCH COVERAGE
O il MODIFY
Full screen 100%
Effective W x H: 697 x 392 (mm)
Effective Resolution: 2560 x 1440

A few Virtual Touch Coverage options available modes for user to select for their configuration.

Figure 8-2 Options for Virtual Touch Coverage

Virtual touch covers full screen or partial screen?

Mode: @ Ful @ ret @ rright @ Top @ Bottom

Effective Resolution: 2560 x 1440

Ful-gx gHARGITIi# Tioed AITT WGI AHAT# THGYT eCE KITT gH GGITI
Left Yleft half or partial screen

Right Yright half or partial screen

Top Ytop half or partial screen

Bottom Ybottom half or partial screen.

= =4 =4 —a A

¢l ijhA AGTh&a] GIijT G WGI AHAY T gRU# eCE GiT )] Gi1 ] K JUAI i)
i.e., half screen.
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Figure 8-3 Configuring Virtual Touch Coverage at Right Half Screen

Virtual touch covers full screen or partial screen?

Mode: . Full . Left . Rright . Top . Bottom

Effective Resolution: 1280 x 1440
Effective W x H: 349 x 392 (mm)

1440

8.2 Camera Position

With half/partial screen setup, t he required camera to screen vertical distance is lower. In this
GGUHA KTijhn ijhrA =<R T rpeduded tp 258 mnij for Half §creghijcdv@ragéifroin 1J
436mm for the full screen coverage , as displayed on dashboard .

Figure 8-4 Camera to Screen Distance Reduced for Half Screen Virtual Touch Coverage

O | ] CAMERA DISTANCE —
Minimum: 258 (mm)

Configured: 258 (mm)

NOTES:

The distance required in half coverage is more than 50% of the distance in full screen coverage. This is partly
due to im pact from other factors, including Invalid Depth Band which reduces effective field of view at shorter
distances. Depends on your application requirement, the camera maybe installed lower, if possible impact on
top right corner o f the screen is not critical . Please refer to Intel® RealSenseTM Product Family D400 Series
Datasheet for more details on Invalid Depth Band .

Horizontally, the camera left sensor should approximately align with the middle of top edge of
the screen region of interest where TCS is to be enabled .
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Figure 8-5 Camera Left Sensor Aligns with Midd

Figure 8-6 CGT A1 G & BT T 1 ¢ ] 1
Screen Virtual Touch Coverage

inte

le of the Virtual Touch Covered Region

Right Half

Gi g ETGgH &THAKI KTih

REALSENSE

=<R E]T1Tij|
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8.3

Camera Setup Assistant

The Setup button on dashboard provides instruction and tools to setup the camera and monitor. It helps
align the left sensor and screen, and also calculates required camera to screen distance dynamically based on
user selection.

Camera
Position
Configuration

Current distance from the camera to obstacle = 259 (mm)
Verify the distance between the camera and top of the screen by applying the finger to the green spot

The recommended distance between the camera and screen or ROI's top edge is 258 mm (10.1 in)
If the camera is not installed at the recommended distance, please adjust the slider below

Your current distance configuration: 258 mm (10.2 in) ([ EE D

The tool display IR image so user can look through it to know if monitor is in the view. Rotate the camera
forward until the monitor is not in the view.

This can also be used to align the camera left sensor with the middle of the screen top edge at the green
arrow. Put your finger at the green circle, then move the camera horizontally left and right in small ste  ps until
your finger in the image overlaps with the blue hand, depth stream is blocked by your finger and the current
camera to obstacle distance showed a much shorter distance than previously displayed.

Adjust the camera vertical position until thecamera ij ] k| J1 AT T #®#AI g7 0ij 67T GA T 1
If you decide to install the camera at a different distance, update the distance configuration at the slider
below the IR image.

Figure 8-7 Update Camera Distance Configuration

8.4

The recommended distance between the camera and screen or ROl's top edge is 258 mm (10.1 in)
If the camera is not installed at the recommended distance, please adjust the slider below

Your current distance configuration: 258 mm (10.2 in) “

Now the camera is aligned with the monitor forward/backward orientation, horizontally and vertically, and is
ready to calibrate with either Manual Calibration or Auto Calibration .

Manual Calibration

Manual calibration process is same. The only difference is the arrows highlight the 4 corners now reflect the
boundary of the half screen ROI instead of the entire screen, as shown bel ow in calibrating the right half
screen.

Gjj1 ] kTTc
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Figure 8-8 Manual Calibration with Half Screen Virtual Touch Coverage

Calibrating Virtual Touch Plane by Nﬁwners of the Screen

8.5 Automatic Calibration

Same process as full screen usage. OnceVirtual Touch Coverage and camera position is setup,
press the Automatic Calibration quick button.

In the example below, camera was installed at the required distance, so the distance

automatically displayed on the slider is same as required.

Dh k| J YHAYg i] G¢g7JIN0iji GGIHI Gel JHIGTGGT j L OTijT
the distance slider. This is useful if fine tunning is needed to achieve perfect calibration.

Gij
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Figure 8-9 Automatic Calibration with Half Screen Virtual Touch Coverage

Automatic Calibration with Current Setup

8.6 After Calibration

Once calibrated, service is automatically started.

inte

REAL
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Figure 8-10 Calibrated with Half Screen Virtual Touch Coverage

8.7

[ el RealSense Touchless Contrel Software 1,000 - o

intel

REAL Touchless Control Software

CAMERA ) VIRTUAL TOUCH

VIEW

e, INTEL REALSENSE D435
SN: 827312071240

. TCS license activated Thu Feb 25 12:03:00 2021

SETUP

O n MONITOR

31.5" Display (16:9) Landscape
W x H: 697 x 392 (mim)
Resolution: 2560 1440

O Il VIRTUAL TOUCH COVERAGE
Right 50%

Effective W x H: 349 x 392 mm)

Effective Resolution: 1280 x 1440

MESSAGES
O n CAMERA DISTANCE
Minimum: 258 {mm)

Configured: 258 (mm) 2021

25 22:54110 INFO: preparing touchless contrel
2021-02-25 2255410 INFO: application settings and configuration created at
Landscape €\Users\RSG-Labs\AppData\Roaming\Intel\TCS

2021-02-25 22554110 INFO: log files created at
€\Users\RSG-Labs\Documents\ntel\TCS

2021-02-25 22:54:10 INFO: CA Program Files\ntel\intel RealSense Touchless

Control Software
—_— 2021-02-25 22:54:10 INFO: initializing touchless control .
2021-02-25 22:54:36 INFO: B27312071240 connected
2021-02-25 22:54:37 INFO: configuring camera: Intel RealSense D435 (SN
827312071240) with resources/high_accuracyD435 json
y A 2021-02-25 22:54:41 INFO: camera 827312071240 configured ok

2021-02-25 23:08:08 INFO: Auto preset completed

CALIBRATION

Copyright 2021 Intel Corporation

TCS Performance with Half/Partial Screen

After calibration, TCS only operates on the half of screen user configured, and not operate on the
rest of the screens, i.e., coverage reduced to 50%, as shown in Figure below with a screen
coverage test program .
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Figure 8-11 TCS Performance with Half Screen Virtual Touch

81
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9.1

eCE j1GklD G W] J1rg G g ¢gTWj1Gk HI G ATGGT JJHI TGk gd T17#H ijnA
toward the virtual touch plane, triggers touch clicking events, and move toward the physical screen. An
Ji T 76T jIT11gG6GT KGIV7Ti# THNDUGHA T1W Gl ¢gTwuj1G6kAg Th JuA

The process can be customiz ed to better fit customer application, including the sound to play, color and
pullback warning to display.

Sound Effects

¢k GgHRGITIii# eCE jT1GkIN G GTTg) KN GITGT W]J7¢ KRAT JWAI ed AT
be disabled so no sound is played. Additional option is provided to play a custom sound *.wav file.

This gives customers full control in the sound effects that best fit their applications.

Figure 9-1 Customizing Sound Effects

9.2

8 rte Reatsense Touchless Control Software 1060 S E—
tel

REALSENSE Touchless Control Software )

(B e

Sound Effects
TCS can play a sound for each click event. By default, it plays Windaws click sound. Use the following options to customize sound effects to fit your application requirements

. Do not play sound
@ Play default mouse click sound
. Play a custom sound *wav file

“

Visual Effects

A graphical overlay is displayed to visualize click events. By default, it starts with green color tone as user's
finger approaches the virtual touch plane, then transitions to red color tone after click. When user's finger
stays too close to the screen for a specific amount of time, an image with warning message is displayed.
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Figure 9-2 Default Visual Effects

[ ioted ReatSense Touchless Control Software 1.0.00

REALSENSE Touchless Control Software a
-

Visual Effects

A graphical overlay is displayed to visualize click events. By default, it starts with green color tone as user's finger approaches the virtual touch plane, then transitions to red color tone after
click. When user's finger stays too close to the screen for a specific amount of time, an image with warning message is displayed. The optiens below allow customization of visual effects in
this process.

@ use defautt visual effects

O customize

[ enable Puliback Warning

® 0

A few options provided to customize t he process and gives customers full control in the visual effects that
best fit their applications.

Ability to choose custom colors

Option to turn on/off the pullback warning

Time to wait before displaying the pullback warning.

Ability to choose and display user supplie d custom pull back warning images. The image should be
in PNG format. Image size should not exceed 120 x 120 pixels.

= =4 =4 A
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Figure 9-3 Customizing Visual Effects

[ ivned Reaisense Touchless Control Software 1.0.0.0

REALSENSE Touchless Control Software ‘

Visual Effects

A graphical overlay is displayed to visualize click events. By default, it starts with green color tone as user’s finger approaches the virtual touch plane, then transitions to red color tone after

click. When user's finger stays too close to the screen for a specific amount of time, an image with warning message is displayed. The optiens below allow customization of visual effects in
this process.

. Use default visual effects
@ customize
Color tones
(RO s s [ eefore clck
S TG G [ e cic

[ Enable Pullback Warning

Time to wait before pullback warning: 1.0 (s) -
Pullback warning image:
C:\intel\src\te rtouch\Bin\x64\Rel

Select a different image (120x120 PNG) m

® 0

p2.png

Click on the color squares and a color picker appears to choose color , or CTRL + click

the individual RGB color components to enter value directly. Color must be RGB values
0 i 255 for each component

Figure 9-4 Customizing  Color by directly entering RGB values

B e ReatSense Touchles Cantro Sftware 1660

REALSENSE Touchless Control Software ‘“‘

Visual Effects

A graphical overlay is displayed to visualize click events. By default, it starts with green color tone as user’s finger approaches the virtual touch plane, then transitions to red color tone after

click. When user's finger stays too close to the screen for a specific amount of time, an image with warning message is displayed. The optiens below allow customization of visual effects in
this process.

. Use default visual effects

@ customize
Color tones
T ) ecore click
e W eerci

[ Enable Pullback Warning

Time to wait before pullback warning: 1.0 (s) -
Pullback warning image:

C:\Program Files\Intel\Intel RealSense Touchless Control Software\resources\stop2.png
Select a different image (120x120 PNG)
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Figure 9-5 Customizing Color Before Click by Color Picker

Figure 9-6 Customizing Color After Click by Color Picker

Select your preferred pullback warning image. It must be in PNG format and preferred to be 120x120 pixels
in size. The max size is 160x160 pixels.
















































