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Information in this document is subject to changgheut notice and does not represent a
commitment on the part of Origin Instruments Cogpion. No part of this manual may
be reproduced or transmitted in any form or by means, electronic or mechanical,
including photocopying, recording, or informatidoraige and retrieval systems, for any
purpose other than the purchaser’s personal uigutithe express written permission
of Origin Instruments Corporation.

APPLICATION DISCLAIMER

The DynaSight sensor is designed to provide high resolution
tracking performance in most environments. However, it should not
be used in an application where personal injury or property loss
could occur if tracking failed. Origin Instruments products are
not authorized for use as surgical aids or as part of a system
intended to support or sustain life. The user assumes full
responsibility for determining the suitability of the DynaSight sensor
for the intended application. Origin Instruments will not be
responsible for direct or consequential damages associated
with any use of the DynaSight sensor.

[0 1993 Origin Instruments Corporation. All rightseeved. Version: 1.0d

DynaSight is a trademark of Origin Instruments @oation
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Introduction

The DynaSight User Manuas a guide to the use and operation of the DyriaSigD
optical radar. Before using the DynaSight senseag# read and study this manual,
paying special attention to the description anthifetion section.

Please note, there may be additional documentahigoped with your DynaSight in the
form of hard copy or machine readable addenda.

User Registration

Please complete and return the enclosed userreggistform. This will ensure that you
receive application software updates following ybynaSight purchase. In addition you
will be on the list to receive follow-on producfanmation and new product
announcements. This registration is especially mamb if your company's ship to
address is different than your (user’s) first classl address.
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DynaSight Sensor Warranty

Origin Instruments warrants to the Customer thatgtoducts it manufactures will be free
from defects in materials and workmanship for aqekof one (1) year from the date of
shipment. If any such product proves defectiverduthis warranty period Origin
Instruments, at its option, will repair the defeetproduct without charge for parts and
labor, or will provide a replacement in exchangetfe defective product.

In order to obtain service under the foregoing asaties, the Customer must notify
Origin Instruments of the defect before the exprabf the warranty period. The
Customer shall be responsible for packaging arupgiy the defective product, with
shipping prepaid, to:

Attn: Customer Service

Origin Instruments Corporation
854 Greenview Drive

Grand Prairie, TX 75050-2438
USA

Telephone: (214) 606-8740
FAX: (214) 606-8741

Origin Instruments will pay for the return of theoduct to the Customer if the shipment
is to a location within the United States. The Gustr will be responsible for paying all
shipping charges, duties, taxes, and any othegebkdor products returned to other
locations.

The foregoing warranties will not apply to any dféailure, or damage caused by
improper use, or improper or inadequate maintenandecare. Origin Instruments will
not be obligated to furnish service under theseamdies (a) to repair damage resulting
from attempts by unauthorized personnel to instafiair, or service the product; (b) to
repair damage resulting from improper use or cotimeto incompatible equipment; or
(c) to service a product that has been modifieidtegrated with other products when the
effect of such modification or integration increasiee time or difficulty of servicing the
product.

THE FOREGOING WARRANTIES ARE GIVEN BY ORIGIN INSTRMENTS WITH
RESPECT TO COMPANY PRODUCTS IN LIEU OF ANY OTHER VRRANTIES,
EXPRESSED OR IMPLIED. ORIGIN INSTRUMENTS DISCLAIMANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTULAR
PURPOSE. ORIGIN INSTRUMENTS' RESPONSIBILITY TO REFRAOR REPLACE
DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDRROVIDED
TO THE CUSTOMER FOR BREACH OF ANY OF THESE WARRANES. ORIGIN
INSTRUMENTS WILL NOT BE LIABLE FOR ANY INDIRECT, SECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE BWHETHER
ORIGIN INSTRUMENTS HAS ADVANCE NOTICE OF THE POSSIBTY OF
SUCH DAMAGE.
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Chapter 1, Hardware Description

The DynaSight is a self-contained 3-D optical radé&e very low power eye safe device
operates using light energy in the near infrareddency band.

The DynaSight is an instrument that contains arcalptransmitter, an optical receiver
and a RISC (Reduced Instruction Set Computer) bsigeal processor. The instrument
communicates with the host computer over a stanskznel port and for most
applications requires no set-up. After power isligoithe device will perform built in
self test and inform the user of any problems agting the status LED. The LED can
communicate several failures with different flaslles. For a description the user is
referred to appendix B.

Refer to Figure 1, for the following descriptiorhd DynaSight has two optical apertures
that must stay free of any debris or obstructi@ee must be exercised in relation to the
sensor apertures which are covered by infraredavisdhat are subject to damage. For
best results and long term sensor operation dtonch the windows and do not clean
them unless absolutely required. They showlthe cleaned as part of a regular
maintenance program. If cleaning does become raggssfer to sensor maintenance in
Chapter 6.

Fiducial Mark _ Operational Status
(Origin of Default Coordinate System) Indicator LED

@@ lngtr:?ments () Status Q
\ /4

Transmit/Receive Optical Apertures

Figure 1. Front view of the DynaSight Sensor.

As delivered, the sensor reports target positiorteriee dimensions relative to the
fiducial mark indicated in Figure 1. This fiducralrk is the origin of the default
coordinate system and Figure 2 is an illustrati@t shows its orientation and origin. The
coordinate system is right-handed with positiveoXite right, positive Y toward the top
of the sensor and positive Z toward the user (gdiegctions are referenced facing the
DynaSight sensor as illustrated in Figure 1). sTdefault coordinate system can be
modified by Origin Instruments for custom requirense
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A Y The LED status indicator has a dual purpose, to
indicate the results of built in self tests and to
indicate the tracking status to the user. Table 1,
describes status LED codes associated with

tracking.
X
T~ - The signal I/0O connectors, the power
L v ) 2 connector, the power switch, and the mode

switch are located on the sensor’s rear panel.
The power connector, indicated in Figure 3, is
e > Drawing illustrating the defaul for the AC wall transformer or power converter
coordinate system with origin centered at  SHiPPed with each unit. Application of power
the fiducial mark on the sensor's front to the device is controlled by the main power
panel. toggle switch.

Table 1. LED tracking status key.

LED Color DynaSight Status
Green Tracking
Yellow Tracking but conditions are marginal
Red Searching
External Sync Power Switch
H Origin Instruments \
Dynas,ght Grand Prairie, TX 75050 ON
R
o3 P r O@ Ua,
W1 w PORT B W PORT A W SYNC 16 VAC \
Mode Switch  Secondary Port  Primary Port Power Connector

Figure 3. Rear view of the DynaSight Sensor.

There is a four position mode control switch thas khe first two positions from the left
(facing the rear panel as illustrated in Figurailable for user manipulation. The other
two positions should remain off, a switch levethe up position is considered to be off.
The modes associated with each position of thisckvére described in the operation
section of this manual.

Signal I/O consists of two EIA RS-232C ports udbig+9 connectors and an external
multipurpose input/output port (“Sync”) using a BNGnnector. A function table and pin
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out of the two DB-9 connectors is contained in Fegd. For a description of the
operation of these ports and the default data fos@@ Appendix D.

Secondary

(2@ (@)
& ) (7)(8)(9) e

Primary

(5)(4)(3)(2) (1)
(9)(8)(7)(6)

O

(pins) (sockets)
PORT B PORT A
Pin Secondary Port Primary Port
Function Flow from Function Flow from
DynaSight DynaSight
1 No Connect No Connect
2 RXDB input TXDA output
3 TXDB output RXDA input
4 +12 VDC* output No Connect
5 Ground Ground
6 No Connect RTSAT output
7 RTSB output CTSA input
8 CTSB input RTSAt output
9 No Connect No Connect

* Maximum current draw is 20 milliamps.

T These pins physically connected.

Figure 4. Function and pin outs of the primary and secondary EIA RS-232C ports.
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Chapter 2, Installation

EMI Considerations

Warning: This equipment generates, uses, and can radiate radio
frequency energy and if not installed and used in accordance with
the instruction manual, may cause interference to radio
communications. It has been tested and found to comply with the
limits for a Class A computing device pursuant to Subpart J of Part
15 of FCC Rules, which are designed to provide reasonable
protection against such interference when operated in a
commercial environment. Operation of this equipment in a
residential area is likely to cause interference in which case the
user at his or her expense will be required to take whatever
measures may be required to correct the interference.

If the DynaSight is suspected of causing interfeectio a radio or television receiver,
cycle it's power on and off to determine whethés the cause of the disturbance. If a
problem exists, the user is encouraged to try anekct the problem by one of the
following measures:

Reorient the antenna of the affected receiver.

Relocate the equipment with respect to the vecei

Move the equipment away from the receiver.

el A

Plug the equipment into a different AC outletlsat the equipment and
receiver are on different branch circuits.

5. Ensure that the equipment data cables and eoggroperly installed and
tight.

Reorient the equipment cables.
7. Consult Origin Instruments for additional suggess.

Origin Instruments is not responsible for any peol caused by unauthorized
modification of this equipment.

Set-up

No user alignment or adjustments are required bdf@ sensor can measure and report
target locations relative to the default coordirgtgtem. The sensor can report positions
relative to an origin other than the default, byfpening a custom transformation
procedure. The embedded signal processor candtarasid rotate the default coordinate
system used to report position measurements. Gddtagin Instruments for more
information about this capability.
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For communicating position information to an apglion program the DynaSight sensor
is connected to a host computer equipped withialgeart (EIA RS-232). In addition, the
host must also have a driver program installedteriace the DynaSight to the
application program. This driver program can bevjgted by the specific software
application package, your system integrator or i@digstruments. Contact Origin
Instruments for information on developing a drif@ryour custom application.

Power is input to the DynaSight by the supplied @owonverter or wall transformer
which is connected to the AC mains. Tracking infation from the sensor is transferred
to the host computer using the sensor’s Primaiglgsort (Port A). These connections
are made to connectors, illustrated in Figure 3hensensor’s rear panel.

Head Tracking

lllustrated in Figure 5, is the set-up in an amdien of the DynaSight for interactive
viewing of 3-D computer generated models and/odwemtrol of the mouse pointer. The
DynaSight is placed on top of the workstation digphith the sensor's front plate aligned
with the display's CRT screen. Port A of the Dygh®is connected to the workstation's
serial port using the included cable (and adapterquired). The sensor placement
should be such that it's field-of-view is approxtieda centered on the viewer's nominal
head position. It is also very important that thesor be positioned such that it's front
panel is approximately even with the front edgéhefmonitor. This will eliminate self
induced interference associated with reflectionmfthe monitor’s top surface.

To accurately render the perspective of a displ@yBdimage either the workstation or
the DynaSight must account for the offset assatiafién the origin of the screen
coordinate system and that of the sensor. Thisfibamation is best handled by software
operating on the host computer.

SRALCABE —— _»~ "CPONER With the appropriate software driver installed,

e o'~ the DynaSight will provide the real time 3-D
// \\ position of the user’s head for use in the
interactive rendering of a computer model.

\\ // Suitable Environments

™\~ vioeo orseLAY The user is reminded that proper target selection
TARGET and installation along with the sensor’s

_ o , , operating environment can affect tracking
E'E’#;Zi‘;'ht%f'ﬁ;gi%'?ﬁ?hu;'g_thhe performance. Therefore, the reader should be
computer workstation. familiar with both of these user manual sections
before attempting to set-up an application.

| SENSCOR

The DynaSight operates using near infrared ligkt@y) therefore, the user should avoid
situations where bright sources of infrared ligtet within the field of view of the
DynaSight or which illuminate the user. This doesmean that the DynaSight will not
operate correctly while in one or both of thesaatibns but that there may be system
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performance degradation. The two most common sewceear infrared light are the
sun and incandescent lamps. Light sources bas#darascent lamps do not radiate a
significant amount of near infrared light and tHere pose no interference problem.

The user should also avoid highly reflective otggiaced adjacent to the DynaSight
target. In most cases there will be no problemeaated with these objects (clutter)
unless they are placed in the immediate vicinittheftarget. Some users who wear eye
glasses may have problems with spurious reflectdinthe lenses or metal frame. These
problems are best handled by moving the target dwaythe glasses frame, or
providing a diffuse mask behind the target. Spwwiilections from jewelry are usually
not a problem because these objects are typicaltéd some distance away from the
target. As a final resort to dealing with interfece problems the interfering objects,
where feasible, should be removed from the immediata.

For tracking applications where the object to lbeked is itself highly reflective a dark
and (or) diffuse background mask should be applieter the target. The mask diameter
should be approximately four or five times the &rdjameter. An example of this
situation might be the tracking of a shinny metatibject.

Multiple sensors may be used in the same neighlodrhs long as the sensors do not
radiatedirectly into each other’s field-of-view. If the sensore &cing each other and are
closer than about 10 meters there will probablinberference. However, multiple
sensors can have overlapping fields-of-view as Emgne doesn’t radiate directly into
the receiver of another one. For instance, anllagtan could be set up such that four
sensors, one per side, looked down into a tensgoare cube from above, see Figure 6.
As long as the sensors were oriented so that razhated directly into the receiver of
another, each would operate as if the others wetene. This technique is employed to
track a person over 360 degrees within this cubetwiypically would be a four wall
display system for a virtual reality cave.

Finally, the user should eliminate the possibitiftyhe DynaSight's line-of-sight to the
target being obscured. Items that typically interf&ith the sensor's line-of-sight are:
people, parts of the user’s body especially handshair, wiring, DynaSight mounting
fixtures, mounting fixtures associated with theked object, and furniture.

Another potential interference source is self irtband is almost always associated with
reflections from objects very close to the Dyna&idihe most common object
encountered is the top of a user's CRT monitors inoblem shows up when the
DynaSight is improperly positioned back from thenfredge of the monitor. In this
position, the monitor’s front ledge is in the Dyigt8's field-of-view and because it is so
close the transmitted energy is reflected bacleat kigh power levels. This will not
damage the sensor; however, it will often prevefiom operating properly. Another
situation that can cause self induced interfereceirrs when the sensor’s front panel is
oriented approximately parallel to a highly refleetand flat surface (e.g. mirror or plate
glass).
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Target Installation

The user is reminded that proper target selectiohirstallation along with the sensor's
operating environment can affect tracking perforoga herefore, the reader should be
familiar with both of these user manual section®i@eattempting to set-up an
application.

~ N o
o S N

() (b)

Figure 6. Multiple sensor installation for 360 degree tracking within a Virtual Reality Cave is
illustrated in (a). A cross section of two opposing sensors showing alignment to eliminate direct
line-of-sight is illustrated in (b).

To cue the sensor, a target must be attached tbfket being tracked. Depending on the
application, one of several target types can bd.Usar short range head tracking a

7 millimeter adhesive-backed disposable targetgieg less than 10 milligrams, is
placed on the user's forehead, nose bridge, ssagasShown in Figure 7(a) is a typical
user with a 7 millimeter target attached to heelf@ad while (b) shows a 7 millimeter
target attached to standard or polarized glassesdreo displays. For stereo displays that
incorporate active stereo glasses the target ceglas shown in Figure 8.

For best head tracking performance the target dhmeiplaced as near the midpoint on an
imaginary line drawn between the users eyes ashp@sBroper target placement can
have a dramatic affect on the illusion-of-realisimd dynamic stereo display.
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TARGET

(@) (b)

Figure 7. Typical target installation for head tracking: (a) target attached to user’s forehead
(b) target attached to polarized stereo glasses.

During operation the DynaSight must maintain arclie& of sight-to-the target. The user
is referred to the discussion about suitable enwirents for more information regarding
line-of-sight issues.

[] Another equally important consideration
regarding proper target selection and use
is the acceptance angle of the specific
target. The target's orientation relative to
/\ the DynaSight’s line-of-sight should be
maintained in as near a normal
(perpendicular) orientation as possible.
However, the target will typically operate

at orientation angles up to approximately
50 degrees off normal.

Figure 8. DynaSight target attached to the nose
bridge of active stereo glasses.

For long range tracking applications there arerotinget types available, contact Origin
Instruments for more information.
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Transformation of the Sensor's Coordinate System

The default coordinate system used to referencpdbition measurements has as it's
origin the fiducial mark located at the centerla# front plate between the two sensor
apertures. The coordinate system is right-handddsadefined such that, for a user
facing the sensor, rightward head movement iserdirection of positive X, upward

head movement is in the direction of positive Yd amvement away from the sensor is
in the direction of positive Z. Refer to Figuref®; a drawing that illustrates the origin
and orientation of the three orthogonal axes. Boresapplications it may be necessary to
have the origin of the reporting coordinate systeanslated and (or) rotated to a new
position. For more information about custom confagions contact Origin Instruments.

l v

Figure 9. Drawing illustrating the default
coordinate system with origin centered at
the fiducial mark on the sensor’s front
plate.
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Chapter 3, Operation

In general the DynaSight operates in the followimgnner. Immediately after the
application of power the sensor goes into a sstfrteode with negative results indicated
by a status LED flash code (LED error flash codesdgscribed in Appendix B). If the
sensor successfully completes self test it immebjiatansitions into the search mode and
begins looking for a target. The typical time reqdito acquire a valid target is 0.3 sec. If
no target is in the field of view the sensor widhtinually search until one is acquired or
until the power is turned off. There is one exception regarding the continouskea
process and that is the DynaSight transmitter eatuimed off using the external sync
input while operating in one of the stereo sync esd

Operating Modes

The DynaSight has twelve operating modes avail@blee user. Ten of these modes are
embedded in the sensor firmware and two are tylgiaghilable for custom
configurations (contact Origin Instruments for de)aThe operating modes are listed in
Table 2.

Table 2. DynaSight Operating Modes.

Mode "Number" Mode

0* Retro

1* MsoftFItr2D

2* StereoSync
MsoftMouse2D
RetroPolled
MoSysFItr2D
Laser
MoSysMouse2D
RetroHD
SSyncHD38kb
(User Mode-1)
StereoSync60 (User Mode-2)

<slclo|o|~|o|o] s |w

(* - Can be selected with the mode switch.)

An operating mode may be selected by either usiftgvare or the mode selection
switches on the rear of the sensor. The mode segtaliow the user to choose between
the first three modes listed in Table 2. The remgimodes must be selected via the
serial port using the DynaSight mode change soéwaotocol, see Appendix C. If
custom configurations have been loaded into theaBight they replace two of the four
selections on the mode switch. See Table 3, foswiteh settings associated with each
mode (NOTE: The switch state is only read when pasvapplied to the DynaSight ).

10
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Retro: In this mode, the DynaSight sensor generatespiatieets that
describe the instantaneous three dimensional posifia passive
infrared target. The "Retro” mode is intended tovate the best
compromise between data latency and false-targgdtien for
typical applications in head-tracking stereo digpld he signal
processing algorithms provide an excellent levehtse target
rejection. Real-time measurements are encodeciNATIVEO
data format and are transferred at 19,200 bauds®aral port A.
Measurements are performed at a 30 Hz update rate.

Table 3. Mode selection switch key.

Mode "Number” Mode Switch Setting *
1 2 3 4
0 Retro U U U U
1 MsoftFltr2D D U U U
2 StereoSync (or USER-1) U D U U
\ StereoSync60 (or USER-2) D D U U

*  The left most switch (facing the rear panel as illustrated in
Figure 3) is number 1. Switch state is only read at power-up.

MsoftFItr2D: In this mode, the DynaSight sensor can operasekayboard-
activated head-controlled mouse emulator, or @tea for an
existing Microsoft serial mouse. When operating &&ad-
controlled mouse, the sensor generates Microsafipedible 2-D
serial mouse data packets in direct proportionusea’s up-and-
down and side-to-side head movements. When opgratipass-
through mode, the sensor re-transmits data pafrostsa desktop
serial mouse.

Two techniques are available to cause the switoln fnouse-based
pointing to head-controlled pointing. One technigquelves

providing a switch closure on the DynaSight serssexkternal SYNC
connector. The other involves sending an apprapdammand byte
from the host computer to the sensor by meansec$éhial interface.

The host computer can send additional command bytée sensor
that cause mouse button press indications to leetetsinto the
sensor-generated mouse packets. With suitablebasstd keyboard
hook software, a workstation user can activate ‘toeadrolled
pointing and perform selections through the usieegboard
hot-keys.

For sensor operations in this mode, a mouse isemed to
DynaSight serial port B, and serial port A is corted to the RS-232
mouse port on the host computer. The DynaSighioseransmits

11
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StereoSync:

standard Microsoft 2-D mouse data packets at 1200 .~or a
description of the communication protocol usedhi®/DynaSight in
mouse filter modes see Appendices F and H.

Many workstations do not load the mouse drivervgaie if a mouse
is not attached to the appropriate port at boog tiinthe DynaSight
is connected to the proper workstation port, witkver applied and
in the appropriate mouse mode, it will cue the cotapto load the
mouse driver.

For a description of controlling the mouse pointging head
movements see the section describing head mouseatigms in
Chapter 4.

This mode is similar to the "Retro" mode except theasurements
are made synchronous to a signal input to the sdysmeans of the
external SYNC connector. While in the StereoSyndenshe
DynaSight sensor synchronizes to an external stiree signal that
conforms to a format established by StereoGrapgbarporation, see
Appendix E. While in the StereoSync mode, the DyglatSesponds
to an external synchronization signal as describdable 4.

Table 4. DynaSight response to an external synchronization signal while
in the StereoSync mode.

External Synchronization Response

Input
Logic High or Open DynaSight tracks and reports target positions
(TTL Levels) at 37 Hz.
Logic Low DynaSight transmitter disabled, reports last
(TTL Levels) good position
Stereo Drive Synchronizes with stereo drive and reports
(50 - 70 Hz) target position at 1/2 the frequency.

The StereoSync mode is designed to allow the seéosiperate in
conjunction with active stereo glasses that perfieftright
synchronization by means of a remote infrared tratter. In this
mode, the DynaSight sensor will not generate iaterd
transmissions during time windows that the glassedistening for
a synchronization signal.

12
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StereoSync60:

The data is encoded and transferred in the dafIllVEO format
at 19,200 baud over serial port A. Complete 3-Dsueaments are
made at a rate established by the external synizatton input. The
DynaSight will synchronize to input wave forms witequencies
from 50 to 70 Hz, corresponding to display vertiedtesh rates
from 100 to 140 Hz. If no connection is made toghasor's SYNC
connector, the sensor will report measurements3@ttdz update
rate.If the sensor's SYNC input is grounded (or TTL kevel), the
sensor's infrared transmitter will be disabldd.every other respect,
this operating mode is similar to the Retro mode.

This mode is similar to the "Retro" mode except theasurements
are made synchronous to a signal input to the sdrysmeans of the
external SYNC connector. While in the StereoSynté@e, the
DynaSight sensor synchronizes to an external sthiree signal that
conforms to a format established by StereoGrapgbarporation, see
Appendix E. While in the StereoSync60 mode, thed3ight
responds to an external synchronization signakasried in

Table 5.

Table 5. DynaSight response to an external synchronization signal while
in the StereoSync60 mode.

External Synchronization Response
Input

Logic High or Open
(TTL Levels)

DynaSight tracks and reports target positions
at 64 Hz.

Logic Low
(TTL Levels)

DynaSight transmitter disabled, reports last
good position

Stereo Drive
(45 - 62 Hz)

Synchronizes with stereo drive and reports
target positions at that frequency.

The StereoSync60 mode is designed to allow theosém®perate in
conjunction with active stereo glasses that perfieftright
synchronization by means of a remote infrared tratter. In this
mode, the DynaSight sensor will not generate iaterd
transmissions during time windows that the glassedistening for
a synchronization signal.

13
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The data is encoded and transferred in the dafIllVEO format
at 19,200 baud over serial port A. Complete 3-Dsueaments are
made at a rate established by the external synizatton input. The
DynaSight will synchronize to input wave forms witequencies
from 45 to 62 Hz, corresponding to display vertiedtesh rates
from 90 to 124 Hz. If no connection is made togbkasor's SYNC
connector, the sensor will report measurement$dttdz update
rate.If the sensor's SYNC input is grounded (or TTL kevel), the
sensor's infrared transmitter will be disabldd.every other respect,
this operating mode is similar to the Retro mode.

MsoftMouse2D: This mode provides direct, head-controlled moumsalation using a
data format compatible with the Microsoft serialuse. While in
this mode the DynaSight sends out Microsoft 2-Cagetckets in
direct proportion to target movements in azimutt alevation. A
switch closure on the sensor's external SYNC cdonésused to
emulate a press of the left mouse button. Mouse platkets are
transmitted in RS-232 format at a data rate of 1240d.

For a description of controlling the mouse pointsing head
movements see the section describing head mouseaigms in
Chapter 4. For a description of the communicati@iqzol used by
the DynaSight, in this mode, see Appendices F and H

RetroPolled: This operating mode is identical to the “Retro”daeeexcept that 3-D
position data packets are not continuously trarieohifThe
DynaSight stores the data packets and waits fondlsecommand to
transmit. Upon receiving a transmit command, C{t@Qhex), the
most recent position measurement is immediatehstratted. The
DynaSight is constantly tracking the target dutimg time only the
transmission of data to the host is controlledhgypolling process.

MoSysFItr2D: This mode is identical to the “MsoftFItr2D” modecept that the
data packets are formatted to emulate a Mouser8gsteouse
instead of a Microsoft mouse. Mouse data packetsransmitted in
RS-232 format at a data rate of 1200 baud. Foseriiion of the
communication protocol used by the DynaSight, ia thode, see
Appendice<rror! Bookmark not defined. and H.

Laser: This mode is designed to allow the DynaSight settsmodulate
and operate with an active electro-optic targethsas an external
laser designator. Tracking algorithms and measunedhyaamics are
similar to the RetroHD mode. 3-D measurement da&ncoded and
transferred in the default NATIVEO format at 19,204.d . Contact
Origin Instruments for more information on the a$¢he "Laser”
operating mode.
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MoSysMouse2D: This mode is identical to the “MsoftMouse2D” maskecept that the

RetroHD:

SSyncHD38kb:

data packets are formatted to emulate a Mouser8gsteouse
instead of Microsoft mouse. Mouse data packetsransmitted in
RS-232 format at a data rate of 1200 baud. Foseriiion of the
communication protocol used by the DynaSight, ia thode, see
Appendice<rror! Bookmark not defined. and H.

This mode is designed for use in high dynamidirazscenarios
where good dynamic precision and very low measung¢iagency
are important. Clutter rejection has been reduoetksvhat to allow
a reduction in measurement latency. In all othspeets, this mode
is similar to the “Retro” mode. Data packets amnfatted in the
NATIVEOQ 3-D data format and are transmitted to tiest computer
at 19,200 baud.

This mode is designed for use in high dynamidiracscenarios
where very low measurement latency is importanitt€t rejection
has been reduced somewhat to accommodate thidigedirc
measurement latency. With no external synchrommnatignal,
measurements are performed at 37 updates per s&:@ndata
packets are formatted in the NATIVEO format andtesilasmitted to
the host computer at 38,400 baud. In all otheraetspthis mode is
identical to the “StereoSync” mode. While in theyS81D38kb
mode, the DynaSight responds to an external synctaton signal
as described in Table 6.

Table 6. DynasSight response to an external synchronization signal while
in the SSyncHD38kb mode.

External Synchronization Response

Input
Logic High or Open DynaSight tracks and reports target positions
(TTL Levels) at 37 Hz.
Logic Low DynaSight transmitter disabled, reports last
(TTL Levels) good position
Stereo Drive Synchronizes with stereo drive and reports
(50 - 70 Hz) target position at 1/2 the frequency.

15
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Chapter 4, Applications

Dynamic Perspective

Users are conditioned by everyday experience teaxpat head movements will result
in changes to the visual perspective. In fact, bolglnges in head position and
orientation are constantly, if unconsciously, emgptbto provide spatial context and
reveal obscured details. The dynamic perspects@aly is a technique for emulating this
intuitive behavior on computer graphics workstasiowith such a display, the
perspective for displayed graphics is adaptedahtime to be geometrically appropriate
for the instantaneous positions of the viewer'seyaus, the video screen becomes a
"virtual window" into the geometry of a real or nedeld environment. Such displays can
add a pleasing dynamic presence to an otherwitie ptasentation. More importantly,
such displays are rich and intuitive in spatial comnication.

Stereo Dynamic Perspective

Dynamic-perspective is particularly attractive $tereoscopic displays, including those
employing active or passive stereoscopic goggles.perceived image warping
associated with fixed perspective, stereoscopigalys is eliminated with the addition of
dynamic perspective. In fact, the counter-intuiixed perspective of non-tracking
stereoscopic displays is a major source of usigyuiat

One way to think of a head tracking, stereoscojgpldy with dynamic perspective, is as
a computer generated color hologram for one vielverovides most of the features of
the idealized volumetric display:

. 3-D Look-Around Capability

. Fully Saturated Color Display

. Very High Resolution Images

. Real Time Image Generation
These features combine in a synergistic mannearte a display system that is very
close to providing the viewer witsuspension-of-disbeliefhe ultimate goal of many
researchers in the field of display developmem isick the viewer into forgetting he is

looking at an artificially generated display. Thiate can be described as the user
suspending his disbelief that he is viewing a ca@pgenerated, virtual world.

Head Mouse

Most of the pointing and selection functions comiyq@erformed by mouse movement
on modern workstations can be similarly performgdhéad movement. Head-controlled
pointing systems are conveniently used after & pagod of training and familiarization.
Head-controlled pointing offers a high degree @ftision relative to touch screens, and it
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allows graphical, random-access selection to b®eed without removing the hands
from the keyboard. However, head-controlled pompisless convenient than mouse-
based pointing for extensive operations of prenismanipulation. As such, it is most
attractive for use in mouse augmentation rather thamouse replacement. The
DynaSight is extremely sensitive to differentiahtieanovements in three dimensions, and
provides a convenient and cost-effective implenmteridor head-controlled pointing.

In a typical implementation, a common cursor igstidetween the mouse and the head.
As a default, the mouse controls the cursor, beihéad can be given control by pressing
a thumb-activated keyboard "hot-key". When the keytis pressed, the coordinate
system is initialized such that the current heagltjwm corresponds to the current cursor
position. The cursor can then be positioned by meatwo-dimensional head translation
and/or rotation. The head maintains cursor conintl the hot-key is released.

Additional hot-keys can be defined to emulate mdugéon presses. A slight extension
of this concept is a workstation that switches leefmvdynamic-perspective and head-
activated pointing at the press of a keyboard legt-k

An attractive feature of head-activated pointinthis capability for intuitive cursor
positioning inthreedimensions. Such positioning is particularly attinge in the context
of a stereoscopic display system. Also, head-aetil/pointing is an especially useful
interface for persons who lack motor control initlaems or hands due to physical
disability.

Industrial Automation

There are several applications associated witin@ustrial environment. Inexpensive
targets are attached to items on a conveyor beli¢c pick and place system, or cue a
system for diverting items onto different belt gatBuring path programming of a robot
a target is applied to a portion of the robot, sashhe end effector, to allow an
independent measure of the robot’s actual patheiten possible to close a control loop
using the DynaSight as a position feedback traresduc

Independent robot carts can be tracked and manesyeg a DynaSight. For instance one
problem with independent robot carts is conflicaletion. When several independent
carts converge on an intersection a central cdatrotilizing several DynaSights can
independently track the carts and thereby resbleeonflict. A tracking system of this
type can also provide a redundant conflict avoidasystem for more traditional cart
control techniques.

General Tracking

The key aspect of the DynaSight sensor is it'stgtit track a small, passive target.
These targets can be applied to any object ofdatevith minimal interference and
without the confines associated with batteries ioesv This capability allows many
small, low mass items to be tracked that were presly tracked, if at all, utilizing
complex, custom and expensive video systems.
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Chapter 5, Problem Solving

The DynaSight sensor is a permanently aligned actry calibrated optical radar. The
sensor requires no user alignment or calibratiopfoper operation. The sensor contains
a microprocessor which performs a Built-In-Testl{Bimmediately after the application
of power. This test checks the major on-board sstksys and reports any test failures
with coded flashing of the status LED, see Apperiior a description of these “flash
codes”. After reporting any BIT failures the Dynglsti will attempt normal tracking
operations. It is possible for the sensor to ogematmally because the failed subsystem
may not be used in the selected operating moddanBtance, if the user mode EEPROM
failed the DynaSight would load the default factoperating parameters and begin
tracking operations.

In the questions and answers that follow sevesalks associated with operation of the
DynaSight are discussed.

Frequently Asked Questions:

Q: Why does the status light indicate the DynaSigtitacking when there is no
target in the sensor’s Field-Of-View (FOV)?

A: There are several possibilities:

1. There really is a target in the sensor's FOWlmaone inadvertently
stuck to something in your work area.

2. There is a mirror (or window) in the sensor's"H@iented
approximately parallel to the DynaSight’s front paThe transmitted
light is being reflected directly back into onetloé receivers.

3. There is some reflective and concave item irsdrsor’'s FOV.

4. There is aerybright infrared source within the sensor’'s FOVisTis
unlikely because the sensor can reject all butrtbst intense infrared
sources.

5. There is an objeskryclose to, and in the field-of-view of, the
DynaSight’s transceivers. This object is reflectiramsmitted light
back into the receiver at a very high level andscagyiinterference.
This reflected light will not harm the sensor; heee it may impair
it's proper operation. Often this problem is asatexd with
misplacement of the sensor on the user's CRT moriiggically the
misplaced sensor is positioned so that the topelefithe monitor’s
case is in the sensor’s field-of-view. These nedd freflections then
cause self induced interference. To correct theblem, position the
DynaSight so that it’s front panel is approximatewen with the
monitor’s front edge.
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Q:

Why does the status light sometimes change fezhto green and back to red
when an un-targeted object transits the sensor'¢?O

By passing through the sensor's FOV the objastrhasked and unmasked an
infrared source and the DynaSight momentarily itigated to see if the
source was clutter or a valid target. The sensoomstantly searching for

valid targets whenever it isn’t tracking. It sometis will momentarily
transition into track mode on a piece of cluttetilunhas had more time to
investigate the validity of the source.

: Why do active stereoscopic glasses (e.g. Steegtiixs CrystalEyes or

Tektronix StereoTek) sometimes lose sync when éneylose to the
DynaSight?

There are two possible explanations:

1. The DynaSight’s transmitter is not synchroningith the glasses’
infrared transmitter. While in the stereo viewingae, the DynaSight
should be synchronized to the glasses transmigteobnecting a
“stereo drive” signal to the DynaSight's externalcsinput; see
Appendix E.

2. The DynaSight's radiated power is higher thamryglasses can handle
and is driving the receiver into saturation. Thisljjem can be easily
solved by placing a neutral density filter over gi@sses receiver. This
will reduce the total power that the glasses’ dete@ceives and keep
it out of saturation. This neutral density filtemcbe as simple as a
piece of paper or even a post-it note. This probdahg occurs at short
ranges.

: While the DynaSight is in one of the stereo $yanization modes and is

connected to a circuit that generates the apprtepstareo drive signal (see
Appendix E) it sometimes doesn’t track, why is thégppening?

Usually the DynaSight is doing exactly whatstdeing told and that is to turn
off it's transmitter when the stereo drive sigreaheld low. The reason the
transmitter is disabled is because some steresggdsansmitters use a
constant logic low to instruct them to stop trarttimg. The glasses use the
loss of signal to indicate that they should makih benses transparent
(operate in monoscopic mode). Finally, the Dynasghfrared transmitter is
disabled so that the stereo glasses receiver dne®nfuse DynaSight
transmissions as a stereo glasses transmitter sigdattempt to synchronize
to them. This attempted synchronization could célsestereo glasses to
“blink” randomly. Disconnecting the stereo drivgrsal from the DynaSight
“*SYNC” input will enable the transmitter and thenser will operate
normally.
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Q:

Why do | need to input a stereo drive signahtoDynaSight “SYNC”
connector?

When using infrared controlled active stereoscagpasses, the stereo drive
signal is usually required to allow the DynaSightriterleave infrared
transmissions with the stereo glasses transmitietpeevent interference. This
interference is usually indicated by the steresgga “blinking” randomly or
intermittently losing synchronization.

What does it mean when the status LED flashesadmately after the
application of power?

It means that the sensor’s Built-In-Test (BIBshdetected a problem.
Appendix B describes the LED flash codes associattéda specific test
failure. You should record the code and call Origstruments with the
information. After reporting the BIT failure therssor, if possible, will
attempt to begin tracking.

Q: Do the targets wear out?

Yes, with repeated handling (rubbing, depositiblebris, and application
and removal) the efficiency of the targets will detp. Replacement targets
are available at a nominal charge from Origin bnsients.

: What happens when the DynaSight is trackingtaed quits tracking because

it loses sight of the target.?

The DynaSight continues looking, for a briefiper in the immediate vicinity
of the last known target position and if it doesetapture, it begins searching
over it's entire FOV.

Q: What happens when two valid targets are in Q¥ &t the same time?

The DynaSight begins searching over it's FOV aagtures the target with the
best return. The best return is usually from tihgeiaclosest to the sensor. If
the DynaSight is tracking a target and anothedvaliget enters the FOV the
DynaSight will ignore the second one. If the Dyrgisiloses track of the first
target, for any reason, it will begin searchingrats entire FOV and capture
the target with the best return. If the secondeigbrought very close

(within two to three target diameters) to the ftesiget the tracking
performance will be unpredictable. If the targetslaought very close
together and then separated the DynaSight willuwa@nd track the one with
the best return.

: What happens when two DynaSights are trackimadjiating) the same target;

is there interference?

20



Origin Instruments DynaSight User Manual

A:

No, each sensor will reject radiation from ttkey as if it were any other
infrared clutter source. There is a discussion aibsung multiple sensors in
Chapter 2.

: How long does it take the sensor to find a vediget?

Nominally the sensor can search it's FOV anditvégcking within a third of
a second.

Should I turn off the DynaSight when it isn’tuse?

Yes, even though the system is designed fong libe, the transmitter’s
maximum radiated power will slowly degrade with ufke amount of
degradation is very small, the transmitter willitglly provide 80% of its
initial power after 20,000 hours of use.
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Chapter 6, Maintenance

Cleaning the Optics

Warning: The optical assembly is a factory aligned and catéd unit. Field
disassembly of the optical front enchist possible and if attempted will
void the warranty.

Caution: The DynaSight apertures are covered with a plastidow and as such
are subject to damage. Use extreme care while ptitegnto clean the
windows.

To remove dust use a common lens brush or blowagtade from your local
photographic supply store. Be sure to remove élbgfore wiping the window with lens
paper. Use clean, soft lens paper moistened wilthsoap and water or reagent alcohol
and gently rub in a circular motion until the delid removed. One should use the least
amount of force required to remove the debrisnDbsoak the sensor, use only enough
liquid to lightly moisten the windows. If the debiis firmly attached or if damage to the
window has occurred, return the sensor to Origatrinrments for prompt repair.

User Serviceable Parts

There are no user serviceable parts within the Bigtd sensor. All service is performed
by Origin Instruments or an authorized agent ofy@rinstrumentsService attempted by
unauthorized personnel will void the warranty.
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Appendix A. DynaSight Sensor Specifications

Size:

Operating Wave Band:
Field of Regard:
Measurement Update Rate:
Measurement Latency

Lock-on Delay:
Operating Range:
Measurement Resolution:
Absolute Accuracy:

Power Requirements:
Signal Interface:
Default Data Format:

18.6 x145x3.9cm (7.3x5.7x1.51in)
Near Infrared

75° Azimuth x 75° Elevation

64 Hz Maximum

16 to 31 milliseconds (Operating mode
dependent)

0.3 Second Typical

0.1 to 1.5 meters for 7 mm Target
0.3 to 4 meters for 25 mm Target
1 to 6 meters for 75 mm Target

0.1 mm Cross Range Typical*
0.4 mm Down Range Typical*

2 mm Cross Range Typical*
8 mm Down Range Typical*

9 watts, 14 to 16 VAC or 16.5 VDC
Dual RS-232C With DB-9 Connectors

8 Bytes per Measurement Update
X, Y, Zin 16-bit Two's Complement Format
(0.05 mm per Least Significant Bit)

External Synchronization Range: TTL Levels, 45 to 70 Hz., 50 + 3% Duty Cycle.

*Measurement parameters are RMS values and are quoted for 7mm target at
80cm range under normal florescent room lights. Values will vary with operating
range and target diameter, and to some extent with ambient illumination and
target position in the field of regard. Measurement resolutions of 0.05mm in three
axes are achieved at 40cm range, and resolution is significantly reduced at

range extremes.
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Appendix B. LED Error Flash Codes

After applying power to the DynaSight the onboaraicessor initiates a Built In Test
(BIT). Problemgdetected by this test are communicated to thevigehe front panel
status LED.

If a problem is detected by the BIT the status Lk flash the appropriate code and
then the DynaSight will attempt to begin operaimghe selected mode. If no problems
are found by the BIT, the DynaSight will imnmedigtbkegin searching for a target to
track. Some failures may not affect subsystemscesteal with the selected operating
mode, allowing the sensor to function properly. 8dailures may affect customized
configuration information associated with a usedman which case the DynaSight will
load default configuration values. There are sdserasystems that are exercised during
this BIT, the LED flash code associated with eadbsgstem is described in Table 7.

Table 7. Built in self test flash codes.

Code Detected Problem
4 Green Flashes Checksum error in user mode configuration tables
TBD EPROM Checksum Failure
TBD Memory Failure
TBD Loop back test failure on serial port A
TBD Loop back test failure on serial port B
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Appendix C. Software Protocol for DynaSight Commands

The DynaSight can respond to commands sent torit the host. The set of presently
defined commands fall under two categories: opggatiode control and sensor house
keeping. As discussed in Chapter 3 the DynaSightuealve operating modes. Four of
the modes are accessible from the four positionensedtch on the rear of the
DynaSight. The remaining modes are only accesailgy the RS-232 serial port. The
DynaSight can be configured for custom applicatiand these custom modes can be
assigned to two states of the external mode svétchgese two custom modes are also
accessible by sending the appropriate command aea@ver the serial port. For more
information about generating a custom user modetact Origin Instruments.

A control command consists of an attention sigotdéved by a command character. The
attention signal can be either of the following:

- BREAK
- CTL-C

The command character is an ASCIl encoded byte tétfunctions listed in Table 8.

Table 8. Command characters for host control of the DynaSight using the RS-232 port.

Command Character

(ASCII Format) Function Description

0* Change to "Retro"

=
*

Change to "MsoftFItr2D"

N
*

Change to "StereoSync"

Change to "MsoftMouse2D"

Change to "RetroPolled"

Change to "MoSysFItr2D"

Change to "Laser"

Change to "MoSysMouse2D"

Change to "RetroHD"

Change to "SSyncHD38kb"

Restart tracking operations with current configuration

O |[D|lo|o|N|o|o|~|w

Query for current operating mode and sensor information (reports
in human readable form, see Figure 10.)

Warm boot, cold boot without power-up Built-In-Tests (BIT)

bl

Cold boot, same as power-up

Change to custom "User-1" mode, if implemented. Factory default
loads "StereoSync" mode.

v Change to custom "User-2" mode, if implemented. Factory default
loads "StereoSync60" mode.

(* - Can be selected with the mode switch)
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DynaSight (TM) Optical Radar Copyright 1992, Origin Instruments Corp.
Model: OIC-100 Rev. A Firmware Release: 1.0
Serial Number: DYSTX00001 Calibration Date: 8 Sept 1992

Current Operating Configuration:  Retro

*** Press any key to return to sensor operations

Figure 10. Typical human readable report returned by a DynaSight after the 'Q" (query)
command.

Example Host to DynaSight Command:

A properly formatted command to cold boot the DyigaSis to send a BREAK character
followed by an ASCII upper case 'R’ as follows:

BREAK 'R’

An alternative message with the same result isptace the BREAK character with a
CTL-C character:

CTL-C'R
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Appendix D. 3-D Data Format for the DynaSight Serial Interface

The DynaSight sensor employs an efficient binargeeled format for real-time reporting
of three-dimensional measurements. This defauthdbiis referred to as the NATIVEO
format in the delivered documentation and softwailéies. The NATIVEO format is
guaranteed to be selected at sensor power-up oif tle user configuration switches are
up (open). The configuration switches are locatdtelower left of the sensor's rear
panel. With all switches up, three-dimensional sseements are reported in a Cartesian
coordinate system with an origin at the fiduciakknan the front center of the sensor.

The default communication parameters for 3-D mesamants are asynchronous serial
EIA RS232 with the following settings:

Parameter Setting
Data Bits 8
Stop Bits 1
Parity None
Baud Rate 19,200

The period between updates is dependent upon tisengeand reporting modes selected.
However, a typical rate is thirty updates per sdcaight bytes are transferred per
measurement update, and high order bytes are ¢raedffirst:

Byte O Byte 1
High Order Byte Low Order Byte
Word 0 1000TTEE 1000LRSS
Word 1 XXXXXXXX XXXXXXXX
Word 2 YYYYYYYY YYYYYYYY
Word 3 2222777272 2222777272

Word 0 contains synchronization fields, a two-béssage type field, a two-bit binary
exponent for data scaling, a single-bit field retato the SYNC input/output connector, a
single-bit reserved field, and a two-bit sensotustdield. If the receiving system loses
synchronization with the data stream, it can alwdgstify Word 0 by looking for the bit
pattern "1000" in the high order bits of succesdiytes. This pattern can occur in the
low-order byte of X, Y, or Z values, but it is gaateed not to occur in the high-order
byte of those values. Thus, the synchronizatiordvean always be identified as the last
two bytes in a run of two or three bytes that hidaeebit pattern "1000" in the high order
nibble (4 bits).

Bits 2 and 3 of Byte 0, Word O are a message tgbe ' TT"). Currently only one
message type is defined (the NATIVEO message gpe)these bits are transferred as all
zero. For compatibility with future firmware reless current device drivers should check
these bits to ensure that they are zero and, jtthetdata contained in the packet should
be ignored.
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Bits 1 and 0 of Byte 0, Word 0 are a base-2 expofed ("EE"). The 16-bit X, Y, and Z
values should be left-shifted by the count contimethis exponent for proper scaling.
This approach provides a wide dynamic range witlsaatificing the very high
measurement resolution that is available at Sewsor-to-target ranges. The X, Y, and Z
values should be sign extended to 32-bits befaesltift to prevent overflow.

A Sync Input/Output field is defined for Bit 3 ofy 1, Word O:

SYNC I/O Field "L" Message Meaning
The SYNC input/output line is high or undriven (50 msec debounce
0 delay).
In StereoSync modes: Internal synchronization.
The SYNC input/output line is driven low (50 msec debounce delay).
1 In StereoSync modes: External synchronization.

The "R" field in Bit 2 of Byte 1, Word 0, is resed. It is transferred as 0 by current
DynaSight firmware.

A Sensor Status field is defined for Bits 1 and @wte 1, Word O:

Status Field "SS" Message Meaning
00 SEARCH: Target not in track, Search in progress
01 COAST: Target lost, Attempting to reacquire
10 CAUTION: Track in progress, Conditions are marginal, Eminent loss-of-
track possible
11 TRACK: Track in progress, Signal-to-noise satisfactory

If the sensor status field is TRACK ("11") or CAUWON ("10"), then the X, Y, and Z
values correspond to current, updated measurenietiits.sensor status field is COAST
("01") or SEARCH ("00"), then the X, Y, and Z vakuand the "EE" exponent are
unchanged from the most recent TRACK or CAUTIONKgdc

Measurements are reported in a Cartesian coordsyatem with X, Y, and Z formatted
as 16-bit integer twos-complement values, eachdettas two successive bytes. The X,
Y, and Z values are nominally scaled at 0.05mmiq=est significant bit when the "EE"
exponent field is zero. The default coordinateeysis right-handed and is defined such
that, for a user facing the sensor, rightward hreadement is in the direction of positive
X, upward head movement is in the direction of pesiY, and movement away from the
sensor is in the direction of positive Z.
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Appendix E. Stereo Drive Signal Format

For synchronizing stereo displays and stereo géaSssreoGraphics Corporation has
defined a signaling format. A stereo ready disghstem should provide a Stereo Drive
Signal with the following characteristics:

1. TTL/CMOS logic compatible levels and fan-out.

2. While the display is in stereoscopic mode, igaa should be zero (0) volts
during right eye fields, and five (5) volts durilgft eye fields, see Figure 11.
below. This signal should be approximately 60 Ha.that each eye sees a
flicker-free image. Duty cycle of the wave form shibbe: 50+ 3%. The
vertical synchronization input to the monitor isottumes the Stereo Drive
Signal (approximately 120 Hz.), so that the lefdl aight eye images are
superimposed.

3. While the display is in monoscopic mode, theaighould be at zero (0)
volts. This may be used by the stereo viewing harévo stop separating
images, and allow both eyes to always view the toorVhile the monitor is
in the monoscopic display mode it's vertical syoaimation input should be
approximately 60 Hz. Usually during this state skexeo glasses infrared
transmitter is inactive, signaling the glassesatich both lenses to their
transparent state.

Please note that the DynaSight infrared transmitter is disabled
when the stereo drive signal is in state three above (indicating
monoscopic display mode). The reason is that if the stereo glasses
infrared transmitter is inactive the DynaSight transmitter will
typically confuse the infrared receiver in the active stereo glasses.
The glasses will attempt to synchronize to the DynaSight
transmitter and this may cause the glasses to “blink* randomly. This
signal is also used by the DynaSight to control interleaving
DynaSight transmissions with those of the stereo glasses and
eliminate interference.

5V
v
olfs : :
(volts) eft  © right © left
eye : eye : eye
(time) —»

Figure 11. Stereo Drive Signal format.
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Appendix F. Microsoft Mouse Data Packet Format

The Microsoft mouse is a relative two dimensiozaD) measurement device. The
Microsoft mouse measures movement since the lpsttrand transmits this information
to the host computer.

To decode the mouse data packets the host musthaweise driver installed. The
Microsoft mouse driver checks to see if the hostdanouse attached before loading.
This check is made by driving the RTS pin from thaeto active and waiting for the
proper mouse response code. If a Microsoft mouspr{per Microsoft mouse emulator)
is present it will send the three byte data pasketvn in Table 9. The Microsoft mouse
only uses seven data bits and if the eighth bataich byte is masked off the code is the
ASCII character code for "M" followed by two NULLharacters.

Table 9. Proper response code to indicate a Microsoft compatible mouse is attached to the port.
Microsoft mouse only uses seven data bits and always sets the eighth bit in each byte high.

Name Value (hex)
Bytel 0xCD
Byte2 0x80
Byte3 0x80

The mouse does not report any information untiéasures an event such as mouse
movement or a button state change. The positiarrmdtion and button state are
collectively combined into a mouse data packethEaport consists of a complete data
packet. Table 10 describes the Microsoft mouse miat&et format.

Table 10. Microsoft Mouse Data Packet Format.

Name Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

Bytel 1 L R Y7 Y6 X7 X6
Byte2 0 X5 X4 X3 X2 X1 X0
Byte3 0 Y5 Y4 Y3 Y2 Y1 YO0

L = Left Button, “1” = pressed

R = Right Button, “1” = pressed

X7 .. X0 = X movement since last report expressed as an 8-bit 2's complement

value (-128 to +127); positive east.
Y7..Y0 = Y movement since last report expressed as an 8-bit 2's complement

value (-128 to +127); positive south.

Polarity of the reported mouse movements is edsibgribed by using a map metaphor.
Assume the mouse is moving over a surface coveitbdawnap which is in the north up

30



Origin Instruments DynaSight User Manual

and east to the right orientation. The mouse snbeid with it’s “tail” stretching off the
north edge of the map. Polarity of the reportedsueaments are then as described in
Table 11.

Table 11. Using a map metaphor (north up and east to the right) to describe mouse movement
and the associated polarities in the mouse data packet.

Polarity Direction
Positive X East
Negative X West
Positive Y South
Negative Y North

The Microsoft mouse transmits the mouse packetgyueither the EIA RS-232 or the
PS-2 communication format. The DynaSight uses tAeRS-232 communication
format; with the specific characteristics describedable 12.

Table 12. EIA RS-232 communication port parameters for the Microsoft mouse.

Parameter Setting
Data Bits 7
Stop Bits 1
Parity None
Baud Rate 1200
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Appendix G. Mouse System Mouse Data Packet Format

The Mouse System mouse is a relative two dimenk{@R) measurement device. The
Mouse System mouse measures movement since thiepgast and transmits this
information to the host computer. The mouse doésapmrt any information until it
measures an event such as mouse movement or a bt#te change. The position
information and button state are collectively conelol into a mouse data packet. Each
report consists of a complete data packet. Tablde$8ribes the Mouse System mouse
data packet format.

Table 13. Mouse System Mouse Data Packet Format as used by the DynaSight sensor.

Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Bytel 1 0 0 0 0 L M R
Byte2 X7 X6 X5 X4 X3 X2 X1 X0
Byte3 Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO
Byte4* 0 0 0 0 0 0 0 0
Byte5* 0 0 0 0 0 0 0 0

* - Mouse systems mouse sends incremental X and Y values in bytes 4 and 5
respectively. The DynaSight sets these bytes to zero.

L = Left Button, “0” = pressed

M = Middle Button, "0" = pressed

R = Right Button, “0” = pressed

X7 .. X0 = X movement since last report expressed as an 8-bit 2's complement

value (-128 to +127); positive east.

Y7 ..Y0 = Y movement since last report expressed as an 8-bit 2's complement
value (-128 to +127); positive south.

Polarity of the reported mouse movements is edsibgribed by using a map metaphor.
Assume the mouse is moving over a surface coveitbdawnap which is in the north up
and east to the right orientation. The mouse snbeid with it’s “tail” stretching off the
north edge of the map. Polarity of the reportedsussaments are then as described in
Table 14.
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Table 14. Using a map metaphor (north up and east to the right) to describe mouse movement
and the associated polarities in the mouse data packet.

Polarity Direction
Positive X East
Negative X West
Positive Y South
Negative Y North

Mouse data packets are transmitted to the host tihenDynaSight using the EIA RS-232
communication format. The specific port charactessare described in Table 15.

Table 15. EIA RS-232 communication port parameters for the Mouse System mouse.

Parameter Setting
Data Bits 8
Stop Bits 1
Parity None
Baud Rate 1200
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Appendix H. Mouse Data Format Extensions

The DynaSight has four operational modes whemnitlates the Microsoft or Mouse
System mouse. In two modes the DynaSight operatadilier to the desktop mouse. The
desktop mouse is connected to the secondary potharhost is connected to the primary
port. The DynaSight passes unchanged desktop natggackets until instructed to
operate as a head mouse. In the filter modes tha$ight can be told to take over the
pointer in two ways: via a host command or viallyaaSight's external sync line. In the
non-filter operating modes the DynaSight alwaysdwsgrol of the mouse pointer. A
description of the mouse emulation modes is coathin Chapter 3.

The standard Microsoft mouse is primarily a one w@ymunication format and the
Mouse Systems mouse is a one way communicatioratotmorder to use the DynaSight
as a head mouse in combination with a desktop mandeise the standard mouse
drivers, data transmission from the host to thed3yght is necessary. To provide for this
additional capability the mouse data formats haentextended. The extensions allow
the host to send mouse button events and housegdaaformation to the DynaSight.

An alternative method of handling mouse button &vento write custom mouse drivers
and handle these issues on the host. This wouldebeleanest solution except for
compatibility issues with future versions of theuse drivers and the problems
associated with loading and unloading differenvehs during the course of a computing
session.

Mouse button events can be emulated using "hot:l@yshe host's standard keyboard.
Typical hot-keys for right handed people are thetjd "k" keys for left and right mouse
buttons respectively. For left handed people tpbecg) "hot-keys" are the "d" and "f"
keys. The host transmits "hot-key" events to thed3ight using the data format
extensions and they are inserted into the emulatagse data packets.

While operating in one of the filter modes, thethzzn be alerted that an event, at the
DynaSight, has occurred by sending a signal tdtis¢. The signal must be sent around
the standard mouse driver for reasons of compisibllhe communication method
chosen is by driving the RTS line. The RTS line wlssen because it is not used by the
Microsoft and Mouse System mouse drivers. The etettis represented by the RTS
line is the state of the DynaSight's external symaization line. This signal can be used
as an indicator for the host to command the DyrfaSa@stop passing desktop mouse
packets and begin generating head mouse packets.

For all operating modes the DynaSight gain candpgstéed by sending a single byte
message with a value from 0 to 15 (0 to F hex)sTAlue is relative in nature because
the X and Y head movement that corresponds to@fsp¥ and Y cursor movement is
dependent on range to the head. Since most peapleheir head to screen working
distance over the course of a computing sessioabsolute value has little meaning. In
addition, the non-linear (ballistic) gain in mosbuse drivers tends to reduce the
necessity of setting the exact gain.
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A description of the mouse data format extensisrontained in Table 16.

Table 16. Summary of the mouse data format extensions.
Where "Y" is a bit mapped, 4-bit control field described below.

Value (hex) Byte Description

0x0Y TBD

0x1Y TBD

0x2Y TBD

0x3Y TBD

0x4Y TBD

0x5Y TBD

0x6Y TBD

0x7Y TBD

0x8Y TBD

0x9Y TBD

OxAY TBD

0xBY TBD

OxCY Mouse Gain Command

0xDY TBD

OxEY Mouse Button Event Communication
OxFY TBD

In the Mouse Filter Mode:

1. RTSline on Port A is pulled active when DynaSight Sync input is Low.
2. Button Events are communicated by sending a byte:

OxEY, where Y is a bit mapped 4-bit field:

[ 111/1/0ly4ly3|y2]y1]

[, Not Used Microsoft
Right Butfon Mouse Systems

Right Butfon Microsoft
Middle Button Mouse Systems

Left Button Microsoft
Left Button Mouse Systems

Ly 0 - Loop Packets from Port B
1 - Create Head Mouse Packets

(1 = Button Pressed)

In Head Mouse and Mouse Filter Mode:

1. Gainis controlled by sending a byte:

OxCY, where 0 <Y <F

0 = Lowest Gain
F = Highest Gain
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Optional Mounting Plate Details

Appendix I.
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Retro, 10
RetroHD, 15
RetroPolled, 14
SSyncHD38kb, 15
StereoSync, 12
StereoSync60, 13
Mode change software protocol, 25
Mode switch, 2, 10, 25
Mounting plate details, 36
Mouse data format extensions, 35
Mouse system mouse data packet format, 32
Multi-sensor operation, 6
Operating modes, 10, 25
Operating waveband, 23

37

DynaSight User Manual
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