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METHOD AND APPARATUS FOR GENERATING
A SEARCH PATTERN FOR AN INCIDENT SCENE

Related Applications

This application is related to co-pending US Application Serial No. 15/390,470 and
co-pending US Application Serial No. 15/390,472 commonly assigned to and owned

by Motarola Solutions, Inc.

Field of the Invention

[0001] The present invention relates generally to communication systems that
facilitate scarching incident scenes for evidence, and more particularly to a portable

electronic device that provides a search pattern.

Background

[0002] Communication systems, particularly those used in public safety environments
such as law enforcement, fire rescue, and mission-critical environments, are often
called upon to investigate an incident scene, whether it be the crime scene, accident
scene or other incident scene involving forensic analysts and investigators. Tt is not
uncommon for numerous individuals, some from different job functions and
backgrounds, to show up at an incident scene for the gathering and preservation of
evidence. For example, crime scene investigators, first responders, forensic
specialists, may be just a few of the individuals involved in searching an incident

5CEnc.

[0003] Current search procedures often involve low-tech physical coordination of

mdividual investigators using tools like rope, tape, walking formations and basic
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search patterns. Upon locating a piece of evidence, investigators often need to wait
while the evidence is collected. These search processes become time consuming and

inefficient.

[0004] Accordingly, there is a need for a method and apparatus to facilitate the search

of an incident scene.

Brief Description of the Figures

[0005] The accompanying figures, where like reference numerals refer to identical or
functionally similar elements throughout the separate views, together with the detailed
description below, are incorporated in and form part of the specification, and serve to
further illustrate embodiments of concepts that include the claimed invention, and

explain various principles and advantages of those embodiments.

[0006] FIG. 1 is an operational block diagram of a communication system formed and

operating in accordance with some embodiments.

[0007] FIG. 2 is a method for generating a search pattern or pattern in accordance

with some embodiments.

[0008] FIG. 3A shows anon-augmented incident scene display having initial context
factors identified for entering into a search engine of a portable communication

device.

[0009] FIG. 3B is a display of a portable communication device showing an incident

scene augmented with a search pattern in accordance with some of the embodiments.
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[0010] FIG. 3C is the display of the portable communication device showing an
updated search pattern for a new user-investigator to the incident scene in accordance

with some of the embodiments.

[0011] FIG. 3D is the display of the portable communication device showing an
addition of user-investigators to an expanded incident scene in accordance with some

of the embodiments.

[0012] FIG. 3E is the display of the portable communication device showing an
updated search pattern for an updated user assignment in accordance with some of the

embodiments.

[0013] FIG. 4A shows an example of first and second portable communication
devices having different augmented reality search patterns displayed thereon in

accordance with some of the embodiments.

[0014] FIG. 4B shows one of the portable communication devices of FIG. 4A with
examples of some partial field of view displays in accordance with some of the

embodiments.

[0015] FIG. 5 is an example of a portable communication device formed and

operating in accordance with some embodiments.

[0016] FIG. 6 is another example of a portable communication device formed and

operating in accordance with some embodiments.

[0017] Skilled artisans will appreciate that elements in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn to scale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to

other elements to help to improve understanding of embodiments of the present
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invention.

The apparatus and method components have been represented where appropriate by
conventional symbols in the drawings, showing only those specific details that are
pertinent to understanding the embodiments of the present invention so as not to
obscure the disclosure with details that will be readily apparent to those of ordinary

skill in the art having the benefit of the description herein.

Detailed Description

[0018] Briefly, there is provided herein a system, apparatus, and method for
generating a search path and/or pattern for searching an incident scene. Information
from a plurality of context factors related to the movement and tracking location of
resource parameters along with incident scene parameters and evidence context
parameters are input into a context prioritization engine. The search path/pattern is
intelligently calculated and assigned to an individual user-investigator and
dynamically changed based on the contextual factors. A plurality of individual user-
investigators may be assigned their own customized path/pattern based on user
experience, such as part of a user profile. An optimized search path/pattern is
communicated via an augmented display of a portable communication device to the
individual performing the search. The search paths and patterns can now be
intelligently generated, assigned and dynamically updated for different user-
investigators collaborating at an incident scene based on the plurality of contextual

parameters.

[0019] FIG. 1 is a communication system 100 formed and operating in accordance
with the embodiments. Communication system 100 comprises a portable
communication device 102, and 142, such as a tablet, smart phone, smart watch, head
mounted display (HMD), or portable two-way radio, each having a display 104, 144
respectively for presenting an optimal search pattern or path for an incident scene in

accordance with the embodiments. The communication system 100 comprises an

4
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evidence database 106 for inputting, storing and retrieving a plurality of evidence
context information 108. Contextual incident scene parameters 110 pertaining to the
scene itself can be determined or retrieved. The evidence context parameters and
incident scene context parameters are collectively referred to as evidence attributes
114.

[0020] In accordance with the embodiments, location and movement tracking115 of
investigator resources 115 take into account the position of currently available user-
investigators at an incident scene. Different investigator resources may have different
levels of seniority, areas of expertise, and skill sets. Different investigators located
within the incident scene can be tracked using such techniques as GPS, laser scanner,
indoor location tracking, inertia sensors (e.g. accelerometer, gyroscope),

magnetometer, beacon triangulation, image sensor, infrared camera and the like.

[0021] In accordance with the embodiments, the evidence attributes 114 (evidence
context parameters and incident scene context parameters) and location and
movement tracking parameters of resources 115 are collectively referred to as
‘context factors’ 125 and are input into the context prioritization engine 116 of a

controller 130 of the one or more portable communication devices 102, 142.

[0022] The evidence context parameters 108 can be gathered, for example, during an
initial walkthrough of an incident scene, such as incident scene 113. The initial
gathering and determining of evidence context information may include such
evidence context parameters as electronically tagging, via the portable communication
device, location of the evidence. For example, evidence type can be entered, such a
gun, blood splatter, broken window, footprint, to name a few. The initial gathering
and determining of evidence context information may further comprise photos of the
incident scene and particularly pieces of evidence within the incident scene. Special

needs for particular types of evidence can be noted, for example a predetermined or
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desired virtual geofenced safeguarded area for particular types of evidence can be

entered or if previously stored for certain types of evidence, then retrieved.

[0023] Contextual incident scene parameters 110 pertaining to the scene itself can be
determined or retrieved. For example contextual parameters can be determined
during an initial assessment of the incident scene 113, such as access and alternate
access, to the incident scene, door tracks and window ledges at the incident, and any
particular search boundaries can be noted. Additional examples of incident scene
context parameters can be gathered pertaining to searchable parameters on the
internet, such as weather (rain, wind conditions, snow, salt air, etc.) and traffic (rush
hour, timed occurrence of bridge status) which are all retrievable via internet access
112. Hence, any context scene parameter that might be a source that could or might
impact (put at risk) a certain piece of evidence will be input, either to the internet

database 112 and/or the evidence database 106.

[0024] In accordance with the embodiments, an optimum search pattern is calculated
for each portable device 102, 142 based on context factors 125. In accordance with
the embodiments, the context factors 125 are derived from: scene context, evidence
context, and user location and movement context parameters. Weighted factors
associated with different context factors 125 can be applied to the calculation. For
example priority weighting can be assigned to optimize search patterns for more
experienced investigators, or investigators having expertise in a predetermined area
being located at an incident location. Optimized search patterns can be generated and
assigned to individual investigators best suited to address various context factors 125
associated with certain types of evidence. The calculated search pattern is adjustable
so that the search path or pattern can be updated based on real-time changes to the

incident scene.

[0025] The context factors 125 are input into a controller 130 of one or more portable
communication devices 102, 142. Controller 130 comprises context prioritization
engine 116, a search pattern calculation engine 118, search pattern job assignment

120, and augmented reality 122 to provide the one or more portable communication

6
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devices 102 with an augmented reality search pattern 124, and an augmented reality

search pattern 134 to portable communication device 142,

[0026] The context prioritization engine 116 determines and applies prioritization of
weighted factors as appropriate to context factors 125 prior to the search pattern being
calculated. For example, evidence context parameters (108) dealing with certain
types of evidence at risk of being contaminated, lost or damaged should be ranked a
higher weighted priority than those not at risk. In accordance with the embodiments,
scene context parameters (110) pertaining to the identification of resources, such as
user-investigator resources working at the incident scene and/or additional user-
investigator resources being tracked and moving to the location incident scene should

be ranked with a prioritized weighting factor for job assignment.

[0027] The search pattern is calculated by the search pattern calculation engine 118,
and then the calculated patterns is assigned to an appropriate investigator (job
assignment) at 122 taking into account all context factors 125 with prioritization
applied as appropriate. In situations, for example where only one or two individuals
are at an incident scene, the search pattern will be optimized to accommodate for the
user’s experience. For example, a more complex search pattern will be assigned to a
more experienced user-investigator, and a simpler search pattern will be assigned to a
more junior, inexperienced user-investigator. For a plurality of different users with
different user expertise and/or seniority, the search patterns are adjustable and
assigned accordingly to different users. For example device 102 having display 104
displays augmented reality search pattern 124, while device 142 having display 144
displays a different augmented reality search pattern 134 for a different user. If, for
some incident scene searches, only one optimized search path is to be used, then the
calculated optimized search pattern can be re-assigned or transferred to another more

appropriate investigator based on user context.

[0028] Depending on the number of user-investigators and the interaction between the
investigators at the incident scene, one augmented search path or pattern is displayed
per user device. However, all of the augmented search paths or patterns may be

displayed on the augmented display of a user’s device, if selected based on user
7
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selectable options of the portable communication device. For incident scenes where it
may be preferable to leave a calculated search pattern or path alone, the
communication system 100 is able to refer back to context parameters pertaining to
user resources, for example stored for a plurality of different user investigators, to
transfer a search assignment to the most appropriate investigator. Thus, if an initial
investigator is unable to perform the search or can only perform the search within a
limited capacity, the optimized search path/pattern can be re-assigned to another user-
investigator. Either way, communication system 100 provides for an improved
generation of a search pattern or path for an incident that is optimized based on
context factors 125 that include a user-investigator’s profile and is adjustable based on
changes to the context factors, whether the changes occur to the incident scene or to

the individual working at the incident scene.

[0029] FIG. 2 is amethod 200 for generating a search pattern in accordance with
some embodiments. Beginning at 202 the initial incident scene is reconstructed using
known techniques of 3D laser scanning, RTK, and/or drones and the like for scene

reconstruction. Tracking of investigator resources, individual user-investigator

locations are tracked at 204. Geofenced boundaries of areas to search are defined at

206 along with electronic tagging of initial evidence at 208.

[0030] The method 200 continues in accordance with the embodiments, by taking the
source context factors and displaying it as part of the augmented reality of the incident
scene on a display of a portable communication device at 210. The source context
information can be extracted from the initial walkthrough 202, 204, 206 along with
other databases and entered information, such as was discussed in FIG. 1. Context
factors may comprise evidence type, incident scene type, location and movement
tracking of user-investigator resources and their profiles. Prioritization weights may
be assigned to one or more context factors, at 212 (scene, evidence, and/or location
movement tracking). A search pattern is calculated at 214 and displayed as part of the
augmented reality on the portable communication device at 216 based on the
contextual factors. Changes occurring to the context factors (changes to the incident

scene, evidence, and/or location movement tracking) are provided to the context
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engine at 218. As changes are entered into the context engine at 218, the method
returns to update the source context information at 210 to enable displaying an

adjusted search path/pattern at 216 as part of the augmented display.

[0031] For example, the displayed search path or pattern can be adjusted based on
changes in weather conditions (incident scene context), and identified hazards
(incident scene context) within the incident scene layout. The displayed search path
can be further adjusted based on additional user-investigator resources being added to
an incident scene location (location and movement tracking context). The search
patterns or paths may be adjusted based on newly found evidence (evidence context).
All of the context factors can be re-weighted again at 212 and the search path adjusted

at 214 for an optimized pattern for an individual.

[0032] Accordingly, method 200 allows for dynamic changes to take place at an
incident scene without disrupting a search by updating and adjusting an optimized

search pattern or path for viewing via an augmented display at 216

[0033] For example, FIG. 3A shows an example of an incident scene 300 prior to any
path patterning. Incident scene 300 comprises initial context factors pertaining to
incident scene type, evidence type, and user-investigator resource location and
movement tracking. For example initial context factors may comprise evidence
parameters, such as electronic evidence tag 1 for a body 301, evidence tag 2 for a
blood splatter 303, and additional context factors identifying incident scene context
parameters, such as a broken window 3035, a door 307, various furniture layout 309.
These initial context factors are entered into a portable communication device 302
shown in FIG. 3B as part of an initial walkthrough by a user-investigator 304 in
accordance with some of embodiments. The initial walkthrough shows additional
context factors being added to the display of portable communication device 302 such
as a weather forecast 311, and a time of day 313. In accordance with the
embodiments, the user profile and location of user-investigator 302 or other individual
resources available at the scene may also form part of the context factors used in
determining search pattems for an incident scene. For the purposes of describing the
9
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various embodiments, the user-investigator 304 will be considered a senior, more
experienced user-investigator. Investigative tools used at the scene may also be

included as part of the context factors in determining search patterns.

[0034] An initial search pattern 310 is generated and displayed as part of augmented
incident scene 360 based on incident scene parameters and evidence scene parameters
and any location movement tracking of user-investigator 304 of the portable
communication device 302 during the walkthrough. For example, if the forecast
indicates rain, then evidence near the broken window should take place at the broken
window location first or at least is secured at that location first. In FIG. 3B, the
portable device 302 displays a complex search pattern 310 in the areas of electronic
evidence tag 1 for a body 301, evidence tag 2 for a blood splatter 303 and a broken
window 305 particularly of an experienced user-investigator. As device 302
belonging to user-investigator 304 moves further away from the evidence, for
example moving towards a door of the room, context factors such as furniture layout
can be used to generate a simplified search pattern portion 320. This simplified
search pattern can be stored for later use. Evidence can be collected at locations noted

for higher risk of contamination or loss.

[0035] FIG. 3C shows an updated change in the search patterns on a displayed
incident scene 370 based on dynamic change in one or more contextual factors in
accordance with an embodiment. For example, a new junior user-investigator 314
operating a portable communication device 312, formed and operating in accordance
with the embodiments, appears at the incident scene 300. An updated newly
optimized and simplified path portion 330 is displayed at both the portable
communication devices 302, 312 reflecting optimized patterns for the newly added
user. The newly optimized patterns portion 330 will be based on the original pattern
portion 320, while retaining the complex pattern portion for the more senior user-
investigator 304. The calculation is based on any changes to the incident scene
parameters, evidence scene parameters and any changes in location movement

tracking of user-investigator 314 of the portable communication device 312.
10
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[0036] Accordingly, search patterns and paths can be optimized for individual
investigator resources associated with each individual investigator. Continuing to
refer to FIG. 3C, the experienced user-investigator 304 using portable device 302
continues to search a complex area using the more complex patterns 310, and the
more junior user-investigator 314 using portable device 312 will be automatically
assigned to the previously stored simplest path (since this junior user has no
individualized path as yet). The display is further updated in this example by an
indicator that rainfall 321 has started. This type of incident scene context parameter
might be stored along with time of day, and an indicator can be provided along the

search patterns to indicate particular areas of interest.

[0037] Accordingly, context factors such as evidence type, incident scene type,
individual user-investigator resources and location of those user-resources, tools,
weather forecasts and time associated with the incident scene can all play a part in

adjusting the search pattern.

[0038] In accordance with further embodiments, the search pattern is also adjustable
for based on real-time changes to the incident scene including, as shown next in FIGs.
3D and 3E, the addition of different investigators arriving on scene and how search
patterns can be assigned to the most appropriate resource-individual. Also, automated
requests can be made for automatically requesting, via the portable communication

device, a specialist for predetermined types of evidence analysis.

[0039] Moving to FIG. 3D, additional user-investigators 324, 334, 344, 354 arrive
and form part of an updated expanded incident scene 380, each having their own
portable communication device 322, 332, 342, 352 operating in accordance with the
embodiments. Junior user-investigator 314, using his device 312 as a guide for
walking along the less complex path 330 has identified a piece of evidence and
tagged it with an electronic evidence tag 3 for example, a bullet 315. However,
junior user-investigator 314 being less experienced seeks out assistance via his

portable device 312. Portable device 312 identifies the incoming group of user-
11
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investigators and further identifies user-investigator 324 as being a specialist in the
desired area of interest, in this example that of bullet trajectory analysis. Junior user-
investigator 314 may then be assigned to initially assist the specialist user-investigator
324 with the particular evidence 315 related to her field of expertise. For example,
junior user-investigator 314 can advise the specialist 324 of any known damage to the
area of any known issues with the evidence. For example, advising the specialist 324
on whether the bullet had been moved, touched, or stepped on since investigators

arrived to the scene.

[0040] Device 322 automatically assigns an optimum search pattern 350 for user-
investigator 324 to use for searching that evidence area. In this case, a bullet
trajectory search pattern may be displayed as part of an augmented search pattern on
the incident scene 390 as shown in FIG. 3E. Hence, appropriate user-investigators
may be requested to assist or be automatically assigned based on resource location,

availability and various types of experience for each user-investigator.

[0041] Moving to FIG. 3E, an updated incident scene 390 shows how user-
investigator 324 has taken over the analysis at evidence tag 3, bullet location and has
her own optimized pattern assigned based on her user-experience, such as to follow
bullet trajectory. Portable communication device 322 is automatically uploaded with
the latest information and updated for the current user-investigator 324. The device
312 under control of junior user-investigator 314 has been moved over to a different

room of the scene to continue searching.

[0042] The optimized guide pattern will provide step by step guide navigation to
guide the user to the right location. Each user-investigator need only see his’her own
pattern displayed along with any navigation instructions to the specific location and
along the pattern any alerts or indicators (for example color coded) along the
indicative of areas to avoid and areas to focus on for evidence. However, in
accordance with user based context embodiments, a user-investigator having a high
ranking role or position, can choose to have an overall view of all the search paths
assigned to all other user (officers, forensic specialists, and the like) to have an overall

picture of who is searching where. This overall view can be enabled via a user

12
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interface, such as a. soft button press, at the portable communication device based on

user context for that individual.

[0043] For the case of the portable communication device being embodied as a
HMD, the search pattern will be augmented on the HMD display at the real scene. For
other devices like a tablet, the tablet can be held up to show the search pattern as an
augmented view or shown as floor plan view with zooming capability to the area
based on the location of the investigator/officer. The displayed floor plan can move

(pan) along as the user-investigator moves from one location to another location.

[0044] Similarly, user-investigator 344 has identified a piece of evidence and tagged
it in a different room with an electronic evidence tag 4, for example, for a fingerprint
317 in another room. A different use-investigator 354 from the group of newcomers
has been assigned to a pattern provided by portable device 352 and has come to assist
user-investigator 344. All of the various paths can be displayed across the plurality of
communication devices and as such every investigator is aware of the various portions

of the incident scene being attended to.

[0045] Accordingly, the system, method and portable communication device provided
by the embodiments ensure that certain types of evidence are analyzed by an
appropriate investigator prior to being negatively impacted by some detrimental
parameter. The optimal search patterns assigned to optimal user-investigators ensures

that evidence is examined and/or collected as expeditiously as possible.

[0046] FIG. 4A shows an example of reality scene 400 and two different portable
communication devices, shown as such as head mounted display (HMD) 402, 404
being worn by two different users 406, 408, each having augmented reality views
with different search patterns 410, 412 displayed thereon in accordance with some of
the embodiments. The different search patterns 410, 412 are generated as a result of
different individual user profiles, such as user experience and area of expertise, to

customize each search pattern.
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[0047] FIG. 4B shows the portable communication device 404 of FIG. 4A in
accordance with some embodiments. In view 420, portable communication device
404 1s embodied as shown previously as a head mounted display (HMD) with a full
field of view (FOV) augmented reality search pattern 412. View 430 shows device
404 with a partial field of view 414, where the augmented pattern is displayed in a
smaller display at the lower right corner of the HMD. View 440 shows a partial field
of view, where the augmented pattern is displayed in a corner portion of the HMD
with a directional arrow indicator 416 for the user to follow while moving along the
pattern. View 450 shows a partial field of view, where the augmented resolution
pattern is displayed in a corner portion of the HMD with a focused area of interest
arrow indicator 418 to direct the user’s attention to a specific area, for example to

analyze a particular piece of evidence, while moving along the pattern.

[0048] FIG. 5 is a portable communication device 500 in accordance with some
embodiments. Portable communication device 500 is embodied as a smart phone
having a display shown in a split view in which an upper portion of the display 502
shows an overall incident scene augmented with a search pattern 512, and a lower
portion of the display 504 shows an augmented search pattern 514 on the image
captured by the camera of communication device 500 or other device (e.g. body worn
camera) and to show specific elements along a portion of the augmented search
pattern, such as furniture or evidence, along with a directional navigation arrow 506
and navigation instruction 516. This portion is of particular interest to the user of the
portable communication device. The split display allows the user to see an overall
incident scene with one more investigator in the room. If the user wishes to pan out,
the display can indicate other investigators, for example located elsewhere, such as
were shown in FIG. 3E, within previously determined geofenced boundaries of, for

example, a home.

[0049] F1G. 6 is a portable communication device 600 in accordance with some
embodiments. Portable communication device 600 is embodied as smart watch which

in view 602 shows an incident scene with an over view search pattern 612 for a user
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of the device / multiple users. For example two patterns for two user-investigators at
an incident scene may be shown on the display. View 604 shows the smart watch
providing navigation instructions 614 to the user as the user-investigator progresses
along the search pattern. View 606 shows an augmented search pattern 616 on the
image captured by the camera of communication device 600 or other devices (e.g.
body worn camera) an enlarged portion of an area of interest within the display,
where the user may have been indicated to pay particular attention to evidence. View
608 shows the smart watch display augmented with an adjusted search pattern 618 for
anewly assigned investigator assigned to the scene. For example, a newly assigned
pattern for a more experienced investigator-resource arriving upon the incident scene
is now shown on the augmented display 608. The user may be redirected or assigned

to a different task.

[0050] Additionally, the Table below provides a list of a plurality of contextual
factors and examples of how each can be applied for intelligent context driven routing
of a search pattern.

The following Table illustrates samples of examples of operations that can take place
in a Calculation Engine as part of the generation of a dynamic context driven search

pattern:
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Context
Parameter

Dynamic Context driven Search Pattern
Example Intelligent Dynamic Context Driven Search Pattern Calculation Engine

Weather

IF weather forecast = rainy day OR windy day; THEN higher prioritization
weight for unshielded area/broken window/outdoor

IF weather forecast = windy day, THEN enlarge search area follow the wind
direction

Evidence

Prioritize search for area with evidence tagged.

Higher priority for evidence type with high risk of evidence loss/contamination
(e.g. hair strand, fabric, fingerprint) e.g. hair strand/fabric, near the door with air
flow)

Recalculate search pattern when new evidence tagged.

Follow evidence trajectory for those evidence with trajectory attributed.

Auto request for specialist when evidence is tagged with certain specialist
requirement (e.g. bullet trajectory, blood spatter)

Auto enlarge search area & recalculate & auto assign to each user-investigator
when not enough evidence/no expected evidence found.

Search pattern thoroughness based on crime type & expected evidence size

Scene

Search pattern based on scene layout, furniture position.

Higher priority for area with high risk of evidence loss/contamination (e.g. area
near to door, window, common pathway)

Higher priority for the path that User-investigator will take/walk
through/frequently use during investigation.

Search pattern based on potential hazard tagged.

Individual
User
Resource

Search pattern calculated based on number of User resources. Re-calculate when
new User joins.

Search pattern calculated based on experience, specialty & job function of each
incident scene investigator (e.g. first responder, blood splatter specialist)

Search pattern calculated based on User profile (E.g. height, physical strength,
mental strength)

(e.g. height => higher place assigned to taller User-investigator)

Tools

Calculate search pattern based on available & number of tools/devices/equipment
Assigned area that requires specific tool for user-investigator

Time/Traffic

Night prioritize indoor search; Day prioritize Outdoor search
Prioritize the area that will having rush hour/heavy traffic (e.g. Internet site)

[0051] The Table is provided to show examples only, and is not intended to be

limiting, as operations taking place within the Calculation Engine of a portable

communication device, as part of the generation of a dynamic context driven search

patterns will vary from incident scene to incident scene.
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[0052] Accordingly, there has been provided a communication system, apparatus and
method that provide an improved approach for generating a search pattern for an
incident scene. The search patterns are presented, along with areas to focus on as
applicable, to each user-investigator via an augmented reality display of a portable
communication device. The search pattern provided by the various embodiments is
intelligently generated, dynamically updated and can be assigned to different
investigators collaborating at an incident scene based on a variety of contextual
factors. Weighting factors can be added to the plurality of context factors and
assignment to facilitate distinguishing different user-investigators, thereby ensuring

that each search pattern is assigned to the most appropriate person.

[0053] In the foregoing specification, specific embodiments have been described.
However, one of ordinary skill in the art appreciates that various modifications and
changes can be made without departing from the scope of the invention as set forth in
the claims below. Accordingly, the specification and figures are to be regarded in an
illustrative rather than a restrictive sense, and all such modifications are intended to be

included within the scope of present teachings.

[0054] The benefits, advantages, solutions to problems, and any element(s) that may
cause any benefit, advantage, or solution to occur or become more pronounced are not
to be construed as a critical, required, or essential features or elements of any or all
the claims. The invention is defined solely by the appended claims including any
amendments made during the pendency of this application and all equivalents of those

claims as 1ssued.

[0055] Moreover in this document, relational terms such as first and second, top and
bottom, and the like may be used solely to distinguish one entity or action from
another entity or action without necessarily requiring or implying any actual such
relationship or order between such entities or actions. The terms “comprises,”

“comprising,” “has”, “having,” “includes”, “including,” “contains”, “‘containing” or

any other variation thereof, are intended to cover a non-exclusive inclusion, such that
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a process, method, article, or apparatus that comprises, has, includes, contains a list of
elements does not include only those elements but may include other elements not
expressly listed or inherent to such process, method, article, or apparatus. An element
proceeded by “comprises ...a”, “has ...a”, “includes ...a”, “contains ...a” does not,
without more constraints, preclude the existence of additional identical elements in
the process, method, article, or apparatus that comprises, has, includes, contains the
element. The terms “a” and “an” are defined as one or more unless explicitly stated
otherwise herein. The terms “substantially”, “essentially”, “approximately”, “about”
or any other version thereof, are defined as being close to as understood by one of
ordinary skill in the art, and in one non-limiting embodiment the term is defined to be
within 10%, in another embodiment within 5%, in another embodiment within 1%
and in another embodiment within 0.5%. The term “coupled” as used herein is
defined as connected, although not necessarily directly and not necessarily
mechanically. A device or structure that is “configured” in a certain way is

configured in at least that way, but may also be configured in ways that are not listed.

[0056] It will be appreciated that some embodiments may be comprised of one or
more generic or specialized processors (or “processing devices™) such as
microprocessors, digital signal processors, customized processors and field
programmable gate arrays (FPGAs) and unique stored program instructions (including
both software and firmware) that control the one or more processors to implement, in
conjunction with certain non-processor circuits, some, most, or all of the functions of
the method and/or apparatus described herein. Alternatively, some or all functions
could be implemented by a state machine that has no stored program instructions, or
in one or more application specific integrated circuits (ASICs), in which each function
or some combinations of certain of the functions are implemented as custom logic.

Of course, a combination of the two approaches could be used.

[0057] Moreover, an embodiment can be implemented as a computer-readable storage
medium having computer readable code stored thereon for programming a computer

(e.g., comprising a processor) to perform a method as described and claimed herein.
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Examples of such computer-readable storage mediums include, but are not limited to,
a hard disk, a CD-ROM, an optical storage device, a magnetic storage device, a ROM
(Read Only Memory), a PROM (Programmable Read Only Memory), an EPROM
(Erasable Programmable Read Only Memory), an EEPROM (Electrically Frasable
Programmable Read Only Memory) and a Flash memory. Further, it is expected that
one of ordinary skill, notwithstanding possibly significant effort and many design
choices motivated by, for example, available time, current technology, and economic
considerations, when guided by the concepts and principles disclosed herein will be
readily capable of generating such software instructions and programs and ICs with

minimal experimentation.

[0058] The Abstract of the Disclosure is provided to allow the reader to quickly
ascertain the nature of the technical disclosure. It is submitted with the understanding
that it will not be used to interpret or limit the scope or meaning of the claims. In
addition, in the foregoing Detailed Description, it can be seen that various features are
grouped together in various embodiments for the purpose of streamlining the
disclosure. This method of disclosure is not to be interpreted as reflecting an
intention that the claimed embodiments require more features than are expressly
recited in each claim. Rather, as the following claims reflect, inventive subject matter
lies in less than all features of a single disclosed embodiment. Thus the following
claims are hereby incorporated into the Detailed Description, with each claim

standing on its own as a separately claimed subject matter.
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Claims
We claim:
1. A method of searching an incident scene, comprising:

displaying an augmented reality view of the incident scene to a display of a
portable communication device;

calcuiating a search pattern based on context factors pertaming to the incident
scene;

adjusting the calculated search pattern based on attributes associated with each
individual investigator; and

displaying the calculated scarch pattern as part of the augmented reality view

to the display.

2. The method of claim 1, further comprising:

adjusting the calculated search pattern based on weighted factors associated

with different context factors.

3. The method of claim 1, further comprising:

assigning the calculated search pattern to an investigator based on user

context; and
transferring the calculated search pattern to another more appropriate

investigator based on user context.

4. The method of claim 1, further comprising:

automatically requesting, via the portable communication device, a specialist

for predetermined types of evidence.

5. A portable communication device, comprising:
a controller for receiving evidence information pertaining to an incident scene
along with a plurality of incident scene context factors pertaining to the evidence

20

Date Regue/Date Received 2021-06-15



information and the incident scene, the controller calculating a search pattern in

response thereto based on attributes associated with an individual investigator; and

a display for displaying the calculated search pattern as part of an augmented

reality of the incident scene.

6. The portable communication device of claim 5, wherein the incident scene
context factors comprise: weather forecast, evidence type, incident scene type,

individual resources, tools, and time associated with the 1ncident scene.

7. The portable communication device of claim 6, wherein the calculated search
pattern is adjusted for individual investigator-users and an optimum search pattern is

determined for each individual investigator-user.

8. The portable communication device of claim 5, wherein the calculated search
pattern is adjusted and displayed based on weighted factors associated with different

context factors.

9. The portable communication device of claim 5, wherein the calculated search

pattern 1s adjusted and optirmzed based on real-time changes to the incident scene.

21
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10. A communication system, comprising:

an evidence database for storing evidence context information entered during
an mitial walkthrough of an incident scene;

a search pattern calculation engine for generating a calculated search pattern
based on contextual information pertaining to the incident scene and the stored
evidence context information, and based on attributes associated with each individual
investigator; and

a portable communication device having a display for dynamically displaying
and updating an augmented reality of the incident scene including the calculated
search pattern, the calculated search pattern being updated in response to changes in

the contextual information of the incident scene.

11 The communication system of claim 10, wherein the portable communication

device communicates with the evidence database over a wireless network.

12. The communication system of claim 10, wherein the portable communication
device comprises one of: a heads mounted display (HMD), a smart watch, a portable

radio, a smart phone, or a tablet.

13. The communication system of claim 10, further comprising:

databases having stored user-investigator context information for a plurality of
user-investigators; and

the communication system transferring the calculated search pattern to a more

appropriate user-investigator upon arrival of that more appropnate user-investigator to

the incident scene.
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