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HoloLens Application Abstract Surface Pro Application

THE AUGMENTED REALITY TECHNICIAN ASSISTANCE PROGRAM is a proof-of-concept

The HoloLens allows a user to project for allowing a remote expert to both communicate with and assist a field RS CESIEIEE KR €
carry a full computer on their similar control flow for

head, and interact with it mostly technician in completing procedures with which the technician may be unfamiliar. For every image. Once an
hands free. This is useful for a

technician working with tools.

The Surface Pro application

# ' Annotations

image is imported into the
application it is loaded into
mechanic about performing repairs or maintenance on Navy aircraft. The end goal of our the Annotations Window
for editing. The tools in
this window give the
deliver to the Air Force Research Laboratory. In our prototype the expert uses a Microsoft expert a MS Paint like
interface to draw on the
image. The expert can

example, an expert in Navy aircraft maintenance could advise an Air Force flight

When editing a screenshot from the
HoloLens the expert can select a
location on the image to place a marker
in the 3D world. The Surface Pro sends
a pixel value to the HoloLens which

Cedarville computer science capstone project is to create an experimental prototype to

Surface Pro tablet to communicate via marked up still images with a HoloLens-enabled

then uses the technician’s viewpoint to field technician. As a wearable computer, the HoloLens provides the technician a hands- select the brush color, size,
trace a ray through the 3D real world dvant traditi | devi b Ve interf d t tvpical i t and transparent level to
that ray intersects a physical object. devices such as a mouse and keyboard. The advantage of the Surface Pro is that it allows of the image.
The read and green balls in theimage & | L . . . . .
were created using this method. the expert to markup instructional images naturally with the stylus, providing better
precision for the annotations. When editing a screenshot the expert can select “Place Arrow” button in the bottom
right of the editing pane, then they can click locations where they want markers
Pictures are captured by the remote expert, annotated, and sent to the HoloLens so the THE SOFTWARE DESIGN AND DEVELOPMENT PROCESS placed in the physical world. In the annotations window these markers are denoted as
technician can view them. Past images can be selected from a gallery, or from quick , L o X’s as seen in the middle gallery window below. When the expert clicks the “Send
access bars below the pane displaying the most recent image. Multiple viewing panes * Background Research - Assess systems’ capabilities and learn how similar problems Arrow” button, these X’s become colored dots in the HoloLens user’s physical world.
can be created so the technician can have many pictures open at once. were solved.
° [ [ ] . [ [ (1 K] [ [ [ (] ’ [
The interface of the HoloLens Application was kept simple, as to not distract the Requirements Analysis — Discuss desired capabilities with the application’s client. — ——
technician from his or her task. * System Design — Decompose application into components for implementation
allowing task delegation to individuals while ensuring the system remains cohesive.
* Implementation - Develop code to perform the functions of the system. :
* Test — Verify the system operates properly, fixing any issues that are found. _ ;
* Iterate - Cyclically repeat this process throughout the development lifecycle of the v . ‘ ‘ i
product to incrementally improve its capabilities. * p

SOFTWARE DIAGRAMING - UNDERSTANDING THE RELATIONSHIPS IN CODE When designing the HoloLens
Diagrams can help programmers to visualize the relationships between parts of a application we decided to use a

The design |
of the

project. It is important to understand the project as a whole to track down errors, and more flexible, multi-windowed  [SuEEES @
= g o ) L . approach where the incoming S
application ’
avoid duplicating functionality in different components of a large project. video stream is displayedina  oioi o =
| e : separate window from the in part Ey
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The application we are developing for the
HoloLens uses 3D geometry. 3D
holographic apps are supported through

o )
a pre-release version of the Unity Game T WpfAppiicationT exe . :
. . or. o] annotation tools. This allows T
Engine built specifically for the HoloLens. S Results , g
el the user to resize both " o
“8 MainWindow Test Project Edltlng WWWWWWWWW
Motion only
| elements separately from each =
Web Project program
o
=1 Windows Store Project other, leading to a betteruser  ~/\mp (right) |oo. '~
o
° ° ° ° [l Phone Project experlence.
Applications of Software Diagramming i e
Application High Level Diagram k1 WPF Project
cation ri Vel Th lication i ble of displaying PDF d t ified f th
PP 8 8 B oot e application is capable of displaying ocuments, specified pages of the
o o o o ) o
To the Right: A diagram illustrating the o _ | 3 Mockling Project document can be loaded, annotated, and sent to the HoloLens user for viewing.
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an e users o e app lca lon ° ese and viewed Video the Hololens that - o -~ P e T o " e P . | = https://moodle.cedarville.edu/course/view.php?id=21644
R R R can be captured * e &4 - “ - @ - o ! Shruct Dr. Darren Holland 937 766 3068
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very baS|C draWIngS are used early In the ( — £ = » “rg = p I_'“ . ﬁ = y | am available during my office hours as well as by appoin'lcr:en?rs
° ° Hololens I . Enumeration TIME & PLACE: ENS 245 TR 8:30-9:45 & 12:30-1:45
design process to understand what is - & i e i
° ° E DE'E‘gatE COURSE DESCRIPTION: Introduction to the theories of morality and philosophical issues of determining what is true
expected Of th e a p pl I Catl o n ° andb\;vhat is gdoo:. Applications ar; mafdclt\:o profc;sinnal c;?duct, cbnglinclcr client relations, and praduct liability. Legal
prablems and the engineering code of ethics are discussed from a biblical perspective.
. Class
/h REQUIRED TEXT: Lthics, Technology, and Engineering, by Ibo van de Poel and Lambér Royakkers
Message Passing For Basic Functionality e e & Property oy Sdedby susphent Morsma
. Annotated
images and DESIRED COURSE OUTCOMES: Upon completion of this course, you should be able to:
Documents ﬁ M'Eth'l:"d 1. Appreciate the importance of combining maral excellence, spiritual maturity and exceptional engineering skill in the life of
the Christian engineer and scientist [T, h].
® Marker 2. Develop a personal ethic consistent with a Biblical worldview that may be applied to life and your chosen profession [f, j].
Le . : 3 : i | theori g
Remote Expert Surface App Hololens App Field Technician ocattons # Event i et i bl bl o ol e S R Sl L SR
S.  Develop communication skills by werking in a multidisciplinary team [d].
T T ﬁ Field
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tudents are expected to attend all classes and to turn all work in on time. Makeup exams and excused absences will be
> conside:ez eo:lypfo(;' emer;enf:ies such :Zea death in the family, documented medicpal reasons, attendance at a university-
tioned t, or that t oth blished University guidelines f xcused ab . Athlet Il
- To the Left: A diagram illustrating g P o gt el Lo
Stream Video o
Until An App is Terminated Copture Frame Alert Hololers of Frome Capture . ﬁ LCICE' "u"ariable :r;::ii:\;eznetrszaor: :h':,?‘gc,::: absence from a class period during which a quiz or exam was given, the student will
a more detailed exchange of data.
; ) Externals Qbviously, you cannot participate if you are not present in class. Students having more than two unexcused ahsences
vide Annotation Tools ° ° ° ° will receive a full letter deduction in their course grade.
S — Diagrams like this are useful in
Obtained From Pixel Value / |nhErfts me GRADING/EVALUATION:
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If Hololens App is Terminated Connection Closed . L Professional Practice” 3%
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?S:’fa_ce:pp:s :er:in:te; _____________________________________________ a ctu a I I tu rn ed l n to COd eo -"; F"Eld REad *Professional practice refers to consistent class attendance, participation, etc. to foster work habits and attitudes that
,
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