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Design and User Experience in Software for Medical and Psychological
| Research

Facial Recognition and Emotion
Detection In Environmental Installation

User Centric Content Delivery Using Biometric DataCapture and Intelligent
Analysis

Robust Hybrid Tracking in Mixed Reality Environments

“interAct” — The history and analysis of
interaction art and design.

A comprehensive history of inferaction design, experience and media.
Anticipated publish date — late 2024 or early 2025.

This text presents exhaustive survey of current digital, interactive artifacts
created by modern cultures and a comprehensive history of cultural practices
and behaviors that inform and illuminate their development. In this
historiography, the survey includes not only development of software
technologies over time but to looks at these from material culture, culture-
historical archaeology and cultural ontological perspective where the objects of
study are digital artifacts themselves. Digital artifacts are indicators of not only
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Author’s background:

1977-79 Studied: University of California at Los Angeles
Computer Science, Systems Analysis

1985 Bachelor of Fine Arts, Western Michigan University
Printmaking, Computer Science

1988 Master of Fine Arts, Western Michigan University
Multi-Media, Electronic Music

32 years — Professor, Chair, Vice Dean, Director, etc.
40+ years — producer | developer, media, interaction design, software design,
Clients: Apple, IBM, Motorola, Intel, Disney. American Airlines, Adobe, Kodak, Palm

Pilot, Pearson/Prentice Hall, Intelect, Inc., Highland Instruments, & others.

https:/ /www.pensyl.com/CVPensyl.pdf
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Author’s background:
Software design:

Facial recognition, emotion detection - Emota v4.0 ™

Mixed & Augmented reality

Gesture recognition, gait recognition, non-touch interfaces
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Author’s background:
Software design:

Advance Vision-Sensor Fusion research/analysis

* with researchers from MI'T, Harvard & Boston Hospitals

Device development

Electro-stimulation headset
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Introduction - interaction strategies, & user experience

Covered in the full paper:
Analysis Methods in Interaction Strategy & User Interface.

Design Process for development & Analysis.
Constraints & Affordances Analysis.
Structured Data.
Facial recognition & Emotion Detection.

- As may be used as a data collection method for research purposes.
Computing systems function as a passive companion.

- Interaction strategies & experience atfects data collection.
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Introduction - current state of technology & extrapolation of the
“next” waves of development.

Al and machine learning

Technology roadmap: The Internet of Things
|

Software agents and
Edge Computing

advanced sensor

Miniaturisation, power- fusion
efficient electronics, and
available spectrum

10T device interoperability

Teleoperation and
telepresence: Ability to
monitor and control
Ability of devices located distant objects

indoors to receive
geological signals

Technology Reach

Physical-World
Web

. : Locating people and
Cost reduction leading everyday objects

to diffusion into 2nd Ubiquitous Positioning
wave of applications

Surveillance, security,

healthcare, transport,
Demand for expedited food safety, document
logistics management

Vertical-Market Applications

RFID tags for

Facllltatlng rOUtIng= Source: SRI Consulting Business Intelligence
inventorying, and loss

prevention Supply-Chain Helpers

2000 2010 2020 Time

https://en.wikipedia.org/wiki/File:Internet of Things.svg
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Introduction - current state of technology & extrapolation of the
“next’” waves of development. Impacting sensor data collection

- Edge computing: data collection, processing & analysis
Coser to the source, reducing latency & improving real-time decision-
making.

- Al & machine learning

Software agents act autonomously on behalf of humans.

- The 10T Consortium | Open Group standards & guidelines
Device interoperability — similar to what Berners-Lee did for sharing o
data content via standardized mark up, hypertext transfer protocol &
uniform resource location.
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Introduction — Considerations for software design in research data
collection systems.

Competencies:

High level domain knowledge & expertise — Medical.
High level domain knowledge & expertise — Psychology — or other
domains.

Software Engineering & Coding.
Ul - User Interface.

UX - User experience design.
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Introduction - Team-based work vs single expert

In team-based development - stakeholders speak & think with different

conceptual frameworks that are almost different languages & linguistic
syntaxes.

Possible - medical researcher has software design & engineering
expetrience.

Often - software engineer or visual designer may have shared
competencies.

Rare - one person has all three of these competencies.
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Introduction - software idiosyncrasies

Simple mathematical functions, such as for calculating angles in a trapezoid,
can be easily processed by hand, becoming eighty lines of code in C#.

==

- [T——— . = j; public double GetRightBaseRadianAngles()
Angle Alpha (8] /11 <trapezoids> - 47 double x = GetRightSmallBase();
2 /J/ The following class represents simple functionality of the : 48 double cosX = (Math.Fow(m_rightleg,2.8) + Math.Pou(
trapezoid. Y= %,2.8) - Math.Pow(
) h CRR P GetHeight(),2.8))/(2'x*m_rightLeg);
Qa — a5in E o = 180 — 5 4 using System; :3 ] return Math.Round(Math.Acos(cosX),2);
5 58
6 namespace MathClassCs 52 public double GetlLeftBaseDegreeAngle()
7 53
8 class MathTrapezoidSample 54 double x = GetlLeftBaseRadianAngle() * 18@/ Math.PI;
El 55 return Math.Round(x,2);
a private double m_longBase; 56 }
Angle Be‘ta IB 1} pr:l\-’ate double m_shortBase; 57 . .
12 private double m_leftlLeg; 58 public double GetRightBaseDegreeAngle()
13 private double m_rightleg; 59
h 14 68 double x = GetRightBaseRadianAngle() * 188/
. 15 public MathTrapezoidSample(double longbase, double Math.PI;
|3 = asimn | — .S = 180 - shortbase, double leftleg, double rightlLeg) 61 return Math.Round(x,2);
b 16 62 i
7 m_longBase = Math.Abs(longbase); 63
m_shortBase = Math.Abs(shortbase); 64 static void Main(string[] args)
m_leftlLeg = Math.Abs(leftleg); 65
m_rightlLeg = Math.Abs(rightleg); 66 MathTrapezoidSample trpz = new MathTrapezoidSample(
} 20.0, 10.9, 8.9, 6.8);
Angle Gamma ¥ 67 Console.Writeline("The trapezoid's bases are 28.8
private double GetRightSmallBase() and 10.8, the trapezoid's legs are 8.2 and 6.0");
{ 68 double h = trpz.GetHeight();
25 return (Math.Pow(m_rightleg,2.8) - Math.Pow( 69 Console.WriteLine("Trapezoid height is: ™ +
@ _ 180 o 5 m_leftLeg,2.8) + Math.Pow(m_longBase,2.8) + h.ToString());
FY - Math.Pow(m_shortBase,2.8) - 2* m_shortBase * 70 double dxR = trpz.GetlLeftBaseRadianAngle();
m_longBase)/ (2*(m_longBase - m_shortBase)); 71 Console.WriteLine("Trapezoid left base angle is: ™
T + dxR.ToString() + " Radians");
7 72 double dyR = trpz.GetRightBaseRadianAngle();
28 public double GetHeight() 73 Console.WriteLine("Trapezoid right base angle is
29 " + dyR.ToString() + “ Radians™);
A I D It 5 38 double x = GetRightSmallBase(); 74 double dxD = trpz.GetLeftBaseDegreeAngle();
r]E] e ella 31 return Math.Sqrt(Math.Pow(m_rightleg,2.8) - 75 Console.WriteLine("Trapezoid left base angle is: ™
Math.Pow(x,2.8)); + dxD.ToString() + " Degrees™);
} 76 double dyD = trpz.GetRightBaseDegreeAngle();
77 Console.WriteLine("Trapezoid left base angle is: ™
@5 = 180 — (x public double GetSquare() + dyD.ToString() + " Degrees");
{ 78 3
return GetHeight() * m_longBase ¢ 2.8; 79
} 8@
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public double GetlLeftBaseRadianAngle[)

double sinX = GetHeight()/m_left_eg;
return Math.Round(Math.Asin(sinX},2);
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Introduction - software idiosyncrasies

Simple shadow removal formula for Haar Classification for facial recognition in
standard math & translated into C# & Python:
oK log(x)+(1—o)x Jif x <127

f(X)={ .
x[255—-Klog(x)|+(1—0o)x ,if x=127

4p shadowAdjust.cs 4 ¢ shadowAdjust.py v
1 using System; i 1 from math import logl®
2 using System. 2
3 E ALPHA = @.54
- public class B K = 256
5 { 5 varAdjust = 1
6 private static readonly double ALPHA = ©.84; 6
7 private static readonly double K = 256; 7 def (x: float):
8 private static double varAdjust = 1; B8 if x »= 127:
9 9 return ALPHA * K * logla@(x) + (1 - ALPHA) * x
12 public static double (double x) 1@ else:
11 { 11 return ALPHA * (255 - K * logl@(x)) + (1 - ALPHA) *
12 if (x »= 127) 12
13 { 13 ¥ = 254
14 return ALPHA * K ¥ .Logla(x) + (1 - ALPHA) * x; 14 function_x = function(x)
15 ] 15 varadjust = (FInput: x: {x}, T(x) = {function_x}")
16 else
17 {
13 return ALPHA * (255 - K * Loglé(x)) + (1 - ALPHA) * x;
19
20 1
21
22 public stotic void ()
24 double = = 254;
25 double = Function(x);
26 varddjust = (double)x + ™, f(x) = " +
Console.Writeline($ " Input: x: {x}, f(x) = {
28 L
29
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Introduction - parallel apps & libraries
Project retrieves data from an external source, or sensor, requires two or more
applications running in parallel.

» Serial communication between
different applications.

File Edit View Object Amange Options Debug Extras Window Help

scale 0. 1. 30. 127.

flﬂ communicates via Setial port
i * Custom Javascript

1 ' = " 1 {
== § | facial/emotion detection app
L—J!nﬂpu.is logistic equation
——r with a musical composition
app.
Figure 16: Javascript to pass data via serial
ports.

Figure16: Custom Javascript code affords communication between
emoteControl Music app and Emota v3.0.
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Introduction - parallel apps & libraries

External source, or sensor, requires two or more parallel applications.

o User Emotion Detection i s ‘
File Edit View Object Arrange Options Debug Extras Window Help | 1
2 a cha t inlets and outlets
< tumiton <- read the emotion result from file _I
Emotion: 5
m Tetro 1000 ’We\ E
I <- get the number from the file. watch what :

f1.1 happens when it goes above 3.0

js popu.js logistic equation

E | 0.692228 I 12

Function 01
filename = "/C:\Users\pensyl\Desktop\MoodRingBuild\Logs/det_

j/ Quit

zcale 0. 1. 30. 127 A . 2 - - 16 access = "readurite";
17 new Array("ilaF" , "maxb™ , "NUMBER" );
i L - S_— 18 f = new File(filename, access );
s C/MoodRingBuild/LogsicharGetE s Please spedfy one action: Please input user ID: | 1 1: = ’ ’ /2
I_ T o i - e o .
into User Emation Storage 20 while(f. && f.position ¢ f.eof ){
- " Batch Emotion Storage 21 . (1) + "\n")
r 2 H
fo. {* User Emotion Detection Mext | Quit | 22
makenate 64 20 Next Quit =2
3.72 24
25 post("the num in file is"});
noteout print int TE i
28
. . . 29
Javascript to pass data via serial ports. 19
31 (ri{
32
32
34
35
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Introduction - parallel apps & libraries

Single applications — in current high-level languages (C#, C++, Python) use

“libraries” — such as a math library.

4 F | chadowAdjustcs
1 using System;
2 using System.Math;
3
4  public clogss Progranm
5 I
4P/ <trapezoid> . + ¥
1 //{ <trapezoid:
2 //{ The following class represents simple functionality of the
trapezoid.
3 A </ summary >
4  using System;
5
6 namespace MathClassCs
7
8 class MathTrapezoidsample

Arduino Mega or Mega 2560 -

nalogFirmata.ino @ AnalogFirmata.ino @

1 * Firmata is a generic protocol for communicating with microcontrollers
2 from software on a host computer. */

3 #include <Servo.h»

4 #include <Firmata.h>»

5

6 servos */

7  Servo servo9, servol®; // one instance per pin

8 /* analog inputs *

9  int analogInputsToReport = @; // bi to store pin reporting
16 int analeogPin = @; // counter for readin log pins
11 /* timer variables ¥,
12 unsigned long currentMillis; // store the current value from millis()
13 unsigned long previousMillis; // for comparison with currentMillis

Each of these incur a “cost” in processing time.
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Internal & external data point collection

One important aspect of data collection — as well as for many other
applications — 1s the frequency response rate of the data collection. Devices are:

. CPU
. USB Bus transmission speed
. Hard-wired Sensors (EEG, EKG)
. Pressure, weight, gait, tensor, angle sensors, etc.

. Wireless Sensors (Bluetooth or Wi-F1) (ex. FitBit, Gyroscopic Accelerometers,
etc.)

. Vision systems (AR/VR, Kinect, Custom coded webcam)
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External devices for data point collection

Short list of external devices for data collection

bodybugg | apexx

WIMP — keyboard, mouse, touchpad Ultrasonic tracking

Eye tracking, Touch screen (capacitance) Sensors,
Gyroscopic accelerometers angle/rotation, Gravity sensors, Compass,

Motion sensors -Fitbit, Nike Fuelband, etc. Galvanic Skin Response sensors,

EEG/Brainwave/Pulse sensors,

Vision systems for Spatial positioning, Vision systems for Motion detection,
Vision systems for Facial recognition.
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External devices for data point collection

One important aspect of data collection — each sensor or data point collection
incurs a cost in compute cycles.

e Integrate with brain interface to
. S restore sense of touch

electrical stimul
UL IR TR E
Sensor ::apan:ltance

N

U"\[ IMJ \f

battery-powered
wearable =

]
/7 Implantable tactile sensor ﬁ /ﬁ Wireless measurement
grip force ( N}

- T_ =R i M’ dy“ J m. M-‘ ('-'

- — _ "' sensor capacnance |:-F
Fre f-f""'f’;. | * ka W\ 'll"l.'| J ., \’,//\ | H‘|, |
\ > M
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External devices for data point collection

One important aspect of data collection — each sensor or data point collection
incurs a cost in compute cycles.
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External devices for data point collection

One important aspect of data collection — each sensor or data point collection
incurs a cost in compute cycles.
Writing the date incurs another cost in computer cycles.
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How it works - cost of processing using external devices

To an understanding of how a computer works, download John Scott’s book, “But

How Do It Know?”’

A simple analogy: analog clock & appointments. At each 12 o’clock, CPU polls base
instruction set & tells components in the CPU or other to do something.

https://pensyl.com/p51research.html

start process.Main {

var record=1;
var sensor.Data = 000.0001;
do next.checkSensor;

)

Start next.checkSensor {
var sensor.Data = read sensor:Data;

record = record + 1;
write data.File, (record, sensor.Data);

b
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How it works - cost of processing using external devices

An Arduino microcontroller 1s useful & FUN tool to learn basic coding & control of
devices. Many people use these for self-built Home Automation systems

void setup() {

pinMode (LED BUILTIN, OUTPUT);
}

void loop() {
digitalWrite(LED BUILTIN, HIGH);
delay(1000);
digitalWrite(LED BUILTIN, LOW);
delay(1000);

* http://www.arduino.com
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How it works - cost of processing using external devices

Sampling frequencies of devices used for data collection.

Is there a clock?
Can 1t be reliably used

Synchronization and reconciliation of sampling frequency in real time vs
post capture re-processing.
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How it works - cost of processing using external devices

. CPU, “system” clock managed by the hardware bios & operating system.

. Code in a high-level languages like C# or C++ can collect an event in
“system time” as a data point.

. Sensors or other external input devices used to collect data may or may not
have a clock.

. Some devices simply stream data as fast as their internal components run.
Accessing device clock 1s not available in the device API.
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How it works - cost of processing using external devices

Cost in “time” for processing — each sensors or process add “time” to collection.
g
Discrepancies in data point time of collection.

FrameCount SystemTime DeviceTimeStamg TimeElaps Trigger  DeviceFra TriggerCoi data poin Z[Millime Y[Millimet Z[Millime! Confidenc TimeElap: Sample ra AverageTimeElapsedinterval[millzec)
16985 2022-08-07T15:52:22.538818 1664700222 10.4281 4] 0 collectpo -135.14 103,403 1275.5 Medium  10.4281
1 2022-08-07T15:52:22.616430 182583540 2.7022 [H] 912 o 00075 00075 -0.0032 -0.4443 -40.38% 0.8546 2.7022
1 2022-08-07T15:52:22.629326 18279221 15.5887 [+ 313 Qo 0.0053 -0.0117 -0.0064 -0.313% 03641 09085 15.5887
1 2022-08-07T15:52:22.6203382 18279316 6.6545 [H] 913 0 -0.0032 -0.0011 -0.0021 0752 0.4171 0.5244 6.6545
1 2022-08-07T15:52:22.623296 18279942 9.5685 [H 513 a Q0 -0.0053 0.0085 0041 -0.6811 07509 9.5683
1 2022-08-07T15:52:22.633382 18279800 19.655 [H] 913 o 00032 0.0021 0.016 -0.728% 04146 0.5992 19.655
1 2022-08-07T15:52:22. 625255 18279747 11.5292 [H 813 o 00032 00085 00021 01609 06312 07256 11.5292
1 2022-08-07T15:52:22.617406 18279793 3.6795 [H] 913 o 00064 -0.0085 -0.0011 04637 08797 00131 36795
1 202208-07T15:52:22.621343 18279615 7.6173 [H 813 Q -“0.0011 0.0075 0.016 0.0314 07375 06972 7.6173
1 2022-08-07T15:52:22.62628595 12.568 4] 0 131546 24.7571 11.7453 13.1637 4.35401 -2.4826 52.325?
1 2022-08-07T15:52:22.6151685 1.4481 [H 1] 30954 53455 5535 65535 FALSE FALSE 1.4481
device 1 0.5983133
zensor 5 0.6333324
0.0345641
35304 2022-08-07T16:12:17. 645884 2859433555 155219 [H 0 collectpo -135.46 941217 129022 Medium 159215
1 2022-08-07T16:12:17.655486 70839053 4.3626 4] 3541 o 0.0117 0.0053 -0.0096 -0.4413 0.38383 0.8484 4.3826
1 2022-08-07T16:12:17 670457 70855270 153348 [H 3542 o -0.0032 -0.017 -0.0064 0.3225 0.36% 05084 153348
1 2022-08-07T16:12:17.674373 708559904 19.251 [+ 3542 o 0 -0.0021 -0.0053 -0.7476 342 0.52%% 19.251
1 2022-08-07T16:12:17 668507 70855113 13.3337 [H] 3542 o 00075 00011 001283 -0.0331 -0.6315 Q.75 13.3837
1 2022-08-07T16:12:17 668337 70860011 13.2065 [H 3542 0 00021 00032 00128 -0.7213 04147 0.8052 13.2065
1 2022-08-07T16:12:17.674275 70859275 19.1568 [H] 3542 o 00011 00096 -0.0043 -0.1536 -0.6313 07266 19.1568
1 202208-07T16:12:17 6558458 70BS9E23 43344 [H 3542 o 405323 00085 -2.5583 04626 0816 0222 43344
1 2022-08-07T16:12:17.655472 70840001 0.3475 [H] 3541 o -0.0075 00085 00277 00217 07374 06952 0.3475
1 2022-08-07T16:12:17 6625357 7.418 [H 0 123505 21.0935 12.0934 142155 381799 -1.4328 EEI.T-'E-EE
1 2022-08-07T16:12:17.657178 2.0595 4] o 32538 E65535 65535 65535 FALSE FALSE 2.0595

device 1 0.6458843
zensord 0.6685072
0.0226229
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How it works - cost of processing using external devices

Cost in “time” for processing — each sensors or process add “time” to collection.
Discrepancies in data point time of collection.

Human reaction time average: forty milliseconds.

1 2022-08-077T15:52:22 6151685 L Ere s e s A ie i osle LrU
device 1 0.5988183 device 1 0.6458843
SENs0r 5 __ 833 38aa—_ sensor 4 __B-eoBI0E—_
( |oo34s641 ) ( |oo226229 )

Sophisticated algorithms are needed to compensate for variations in time of
collection.

But: if done at processing time — incurs another cost in time.
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How it works - cost of processing using external devices

Factors atfecting Cost in “time” for processing.

Data loss in mid-stream collection.

Gyroscopic-Accelerometers may have programmable frequencies.
Trade-off in faster collection vs data loss.

Synchronization of data streams
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How it works - cost of processing using external devices

Ideal iS NO Data Video frequncies 29.97Hz.

2
loss or “dfop‘OU—t- Data frequncies 50Hz + or minus 2.

Data frequncies 50Hz + or minus 2.

Synchronjzation Of Data frequncies 50Hz + or minus 2.

data Streams Data frequncies 50Hz + or minus 2.

Data frequncies 50Hz + or minus 2.

Data frequncies 50Hz + or minus 2.

Data frequncies 50Hz + or minus 2.

Data frequncies 98Hz + or minus 2.

https://pensyl.com/p51research.html | https://pensyl.com/Design%20and%20User%20Experience%20in%20Software%20for%20Medical.pdf


https://pensyl.com/p51research.html
https://pensyl.com/Design%20and%20User%20Experience%20in%20Software%20for%20Medical.pdf

How it works - cost of processing using external devices

e Y s Y Y O O

Actual = Data lOSS Video frequncies 29.97Hz.
I T B A I S I B B D S

or “dl’Op—OUt.” Data frequncies 50Hz + or W N ~
L P

Data frequncies 50Hz + or minus 2.

Data frequncies 50Hz + or minus 2.

Testing data drop- N I I T B (8 DY O I O
e

Data frequncies 50Hz + or minus 2.

out in midstream N ) I I I

Data frequncies 50Hz + or minus 2.

Data frequncies 50Hz + or minus 2.

N T e I O A O O
Threshold ()f Data frequncies 50Hz + or minus 2.

aCCCPtab1€ 1()58? Data frequncies 98Hz + or minus 2.
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How it works - cost of processing using external devices
Factors atfecting Cost in “time” for processing.

° Fach additional sensors adds “time” to collection.

° Wireless sensors operate in common consumer 2.4 gigahertz frequency range
° Sensor buffer storage may overflow resulting in data loss.

° Interference in the frequency range.

° Time of flight & delivery of data from sensor to dongle is “probabilistic.”
»  Results in possible extreme variations in system time vs device time.

»  Some devices may not use a device clock.
= Correction of synchronization requires post-processing.

e [n write of data file?

e In post-collection data analysis?

https://pensyl.com/p51research.html | https://pensyl.com/Design%20and%20User%20Experience%20in%20Software%20for%20Medical.pdf


https://pensyl.com/p51research.html
https://pensyl.com/Design%20and%20User%20Experience%20in%20Software%20for%20Medical.pdf

How it works - cost of processing using external devices

Best practice: collect data in RAM buffer in raw data, simplest delimitation.
On stop of collection — dump (write) to data file.

Formats for data files:

CSV vs XML
CSV is considered a flat structure of data format.

CSV is significantly smaller than XML, requiring less processing power.
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How it works - stand-alone turn-key systems vs custom designed
Extensibility? Adaptability?

A B D

Emotiv headset

EEG signal — analog
to digital — 128 | 256 Hz

T2100-5T1

® Allowing installation at sites where 220V power
is not available, without compromising

performance

GE CASE Exercise EKG 12 streams (@ 60Hz
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User Experience — User interface considerations
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User Experience — User interface considerations

° Who is using the system?
° For what is the system used?

° Where & how are the systems to be used.
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User Experience — User interface considerations

° Flow, affordances & sequences of actions.
* (Observation adjustment & refinement of UI & flow.

° What data needs to be visible in capture time.

° Post-process reliability & evidence successful data capture in
Sess10nSs.

° Who are the users — MDs, expert lever technicians? Training of
operators.

° Clarity of UI elements & affordances.
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User Experience — User interface considerations — for ALL

The best user interface & experience is undoubtedly the one with the least
actions that acts as a passive companion.

Interactive system to play five section
of a full orchestra — Mozart’s birth
house, Salzburg, AT.

Sensors on the floor atfords up to five
participants to instantiate the five
sections of one of Mozart’s pieces.
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User Experience — User interface considerations — for ALL

The best user interface & experience is undoubtedly the one with the least
actions that acts as a passive companion.

With the advent of functional Al systems, feature
rich, hidden, or transparent applications as the norm.

What may be possible: Project Milo, a
demonstration of a “controller-free:” depth sensing
& pattern recognition technologies. Milo is an
example of emergent behavior of a virtual character
that learns, adapts, & adjusts behaviors to the cues
from a human actor.

" https://www.techradar.com/news/gaming/microsoft-says-molyneux-s-milo-is-only-a-tech-demo-699668
https://pensyl.com/p51research.html | https://pensyl.com/Design%20and%20User%20Experience%20in%20Software%20for%20Medical.pdf


https://pensyl.com/p51research.html
https://pensyl.com/Design%20and%20User%20Experience%20in%20Software%20for%20Medical.pdf

User Experience — User interface considerations - for WHO

PI-Researcher has expert level software engineering & will conduct all experiments & data capture.

The need for an easy to understand & use interface 1s lessened.

B tracktest rev117 20 — O
File Edit Window Help
. use the camera use prerecorded video
start the vdeo clip and
o v ol ek

50 51 66 13 10

video playback speed

start | stop | dispose

rate 2

rate 1
open this one! *(1/17/21
b2 e E

turning the camera on autoset to .4 scale
factor. selecting xtrack.move will autoset
53 factor.

Reload Port Menu

com1

port COM14

serial ¢ 9600

= I
32

Actual “presentation” mode interface

Raw production & programming in MAX MSP.
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User Experience — User interface considerations — for WHO

PI Researcher has expert level software engineering & will conduct all experiments & data capture.
Or

Novice level participant with zero knowledge nor desire to learn to use the system.

e Vi Gl Most software needed for research applications exists
(® Click Start, For each experiment, click to set the initial
concentrations, and then click Equilibrate. between these tWO eXtremeS.
0.08 Q.08 . .
The interface is less of a concern the closer and more
i expert the user is to the process.
] P : : : : :
: Nel L Novice chemistry student - interactive tutorial
o [ ————=—| | simulates a chemical reaction: UI structure and
non — . . . .
L interaction strategy must provide appropriate
[ND?] [NTD ¢] tart over Expariment 1 Equilibrate affordances.
| Fama | Clarity of Ul elements and atfordances is imperative.
Expariment 3 Equilibrate
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User Experience — User interface considerations - for WHO

- Constraints & Affordances
Flow & sequences of actions.

Clarity of Ul elements and affordances.

What data needs to be visible in capture
time?

Don Norman: The Design of Everyday
Things.
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User Experience — User interface considerations - for WHO

Constraints:
Technological — actions limited by what the technology will allow.

Primarily affects software engineering BUT may have profound consequences for the PI in
obtaining usable results.

Physical — due to materials and human capabilities and limitations
Environmental — space, location, wireless, etc.

Cultural - expectations of behavior of the system and the participant.

Affordances:

The affordances of the environment are what 1t gffers the animal, what it provides or furnishes, either
for good or ill. ... It implies the complementarity ot the animal and the environment.

Gibson, The Theory of Affordances.
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User Experience — User interface considerations —tools

Raw command line interface
Windows Forms and Console Ul

Windows Presentation Foundation

XAML UI
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User Experience - User interface considerations - WHAT | WHERE

Raw command line interfaces

Node.]S in Visual studio

File Edit Selection View Go Debug Help

P Launch Program

4 VARIABLES

app: undefined

: function (argd) { .. }

: function cookieParser..

Object

function createApplication.

: function favicon(path, opt..

function router(req, res, ne..
: function morgan(format, opt.
: Module {id: "c:\Users\gregv..
Object {resolve: function res..
function require(path) { ...
b this: Object
4 WATCH

4 CALL STACK PAUSED ON BREAKPOINT

(anonymous function) appjs
4 BREAKPOINTS

B All Exceptions

Uncaught Exceptions

app.js

https://pensyl.com/p51research.html |

cookieParser = require(’
bodyParser = require(’

index = require(’
users = require(’

app = express();

.set(’
.set(

.use(logger('dev'));
.use(bodyParser.json());
.use(bodyParser.urlencoded({

nseflconkieParser())-

DEBUG CONSOLE
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User Experience - User interface considerations - WHAT | WHERE

Raw command line interface — MATILLAB

File Edit Debug Parallel Desktop Window Help
il lﬁl tRR9o | & R | (7} |Currem Folde;:|,"home,"jitkomut,fDropboxjCoursesB31 |v||:| =
Shortcuts (2] How to Add (2] What's Naw

Current Folder NI TG WARGOW R ————— s

@ % 3« Courses » 331 » ~ O % @Newto MATLAE? Watch this Video, see Demos, or read Getting Started. X
|Name £ |_ > A=[1 2 3]
experiments 4 .
. B A =

FCSLDocs Command window
Fesdback 1 2 3
handouts
MI-PCIEOZ4E = display(['hel1a'])

) orchid.tex B hallo

) syllabus laux 2 s» whos

1 svilabusllog Name Size Bytes C(lass Attributes

T syllabus1.pdf

) syllabus1.tex A 1x3 24 double

) syllabus 1tex~

] teststd. tex e = |

) utf-example.aux

] utf-example.log
Feedback: (File Folder) \
Command History w[Oa x C u rrent FOI d er
— -
: -help pid
plot(t,y)
-grid
-0.716,/0.148
plot(t,y)

/

1l

[»

-grid h
-H-- 5/28/11 5:48 PM --% H

_____ _—Command History
..... cle s
A=[1 2 3] ""—_—

s
=
[=]
]
I
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User Experience - User interface considerations - WHAT | WHERE

Windows Forms Console Ul

-~ =]
e Direcoressn Fi = o2 Financial Planning M=
Example 1, 2: Example 3: ToDo 1
Choose folder to browse. Vl
IbErowse 1 1 . 100000
Lond Tasks Financial goal to zave:
W
Example 4: "Lookup™ program
Names Yearly investment; 2000
Browse To Select Folder v
Load List
[nterest rate:; 06
Exmaple 5: Create To Do Tasks
ear 20
Balance $77 905 45
Fiemaining $22.014.55
Choose Image File
|
Mewst rear | | Cloze
B openFileDialog = folderBrowserDialog 1 E directoryEntryl
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User Experience - User interface considerations - WHAT | WHERE

Windows Forms

(o]

=

User Emotion Detection

File Edit View Object Arrange Options Debug Exdras Window Help

<- turn it on

<- read the emotion result from file

metro 200 [ 372 T
I <- get the number from the file. watch what

f1.1 happens when it goes above 3.0.

Emotion:

surprise

s popu.js logistic equation

scale 0. 1. 30. 127,

[ -'l 2 =
i . )
T js C:/MoodRingBuild/Logs/charGetE4 Please spedify one action: Please input user 1D | 1

" User Emotion Storage

" Batch Emotion Storage

0. {* User Emotion Detection Mext | Quit |

makenote 64 20 Next Quit
T 372

print int

F R
noteout
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User Experience — User interface considerations - WHO | WHERE

Windows Presentation Foundation — XAMI. Ul

For application environments used by many participants with varying
degrees of expertise AND cultural backgrounds.

Medical practitioners
Clinicians
Graduate Students

Hired assistance
Average consumers

Allows for complete integration of code with user interface.

* Reguires both software engineering and user interface design skill sets
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User Experience — User interface considerations - WHO | WHERE

Windows Presentation Foundation — XAMI. Ul —- BENEFITS

Cherview

Rt i

[CIE T L ]

W by

lraterhrs]

n Chwibrd
n Whi ol e

Eufn bamion
Wi ead

.u e b

(BT T

Thwwh g s

T abvutn

43

15
a2
i
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26

0

23
an

27 28 2% J0

4 4 3 &

10 11 12 13 1

17 BER 17 20
24 25 26 T

v 0 [

[

T roarm

PRI e
Ty ]

T it

s or @D
D o= -
ey

— e
Frospirye em

~ ° * Anyone with Web design
HTML. skills can master
XAML

Similar syntax to

HTML/CSS

Rich library of
customizable interface
elements
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User Experience — User interface considerations - WHO | WHERE

Windows Presentation Foundation — XAMI. Ul —- BENEFITS

ﬂa File Edit View Navigate Code Refactor Build Run Tests Tools VCS Window Help

8 WpfApplication1 ) &1 WpfApplication1 ) (@ MainWindow.xam! ‘N Debug|AnyCPU ¥ v WpfApplication1 ¥ > # Qv QB
. . .
g <@ Appxaml <@ MainWindow.xaml C# MainWindow.xaml.cs 5 E
2 R Xtensive libraries
& = = 3
. 1 Window x:Class="WpfApplicationl.MainWindow" A2 A~ v @ O () v E
2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" %
3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" s
4 xmlns:d="http://schemas.microsoft.com/expression/blend/2008" .
5 xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2I z .
6 xmlns:local="clr-namespace:WpfApplicationl’ o
; e e . Customizable for
7 mc:Ignorable="d" -
8 Title="MainWindow" Height="350" Width="525"> % .
9 <Grid> S lﬁ
! S[)GC C UuScsS.
11 Colun olumnDefinition 2
2
12 Grid.ColumnDefinitions g
13 <Grid.RowDefinitions> O ®
14 <RowDefinition></RowDefinition> _
15 <RowDefinition></RowDefinition> = .
16 </6rid.RowDefinitions> g I t f t 1
17 <Label Grid.Row="0" Name="MylLabel" Content="0" FontSize="46" Vertii s Con Se On Cons
18 <Button Grid.Row="1" Content="Cool" Click="ButtonBase_OnClick"></BI
19 </Grid>
20 /Window>
21 Cool
.
. Multlple language sets
&
i
*
i= TODO () Dynamic Program Analysis © Unit Tests & dotTrace Profiler EH Terminal ‘@ NuGet Q) Event Log
[C1 “Azure DevOps" plugin update available // Update // Plugin Settings... // Ignore this update (9 minutes ago) WpfApplication1 ~ 16:31 CRLF UTF-8 4spaces ta @& @ V
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User Experience - User interface considerations - WHO | WHERE

Windows Presentation Foundation — Material Design in XAML.

Material Design In XAML Toolkit

Continuous: Vertical

|4
X

Discrete: Vertical

|

At T 100000 10000

https://uxplanet.org/top-50-dashboard-ui-kits-and-templates-in-2019-8583e41b775d
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User Experience - User interface considerations - WHO | WHERE
Windows Presentation Foundation — Material Design in XAML.

2050 3250 87.5% a

Top Selling Categories

Product Sales

Lapiops [ Mobilos

&0

Ta

&0
1=}
48
28 i | L
1 2 3 4 5 = T il
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User Experience — User interface considerations - WHO | WHERE

Windows Presentation Foundation — Material Design in XAML.
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Conclusions - Recommmendations

Design Thinking:
A Non-Linear Process

Prototype on paper - to alleviate the
preconceived notions of
development team

—————————————
- Learn about users ~

P tieile R Non-experts may percetve the
N

,' AN affordances of the interface
- - \
\ for project Y

\,/, Empathyhelps VY \/ \ differently than the team expects

| define problem |

@0 E = o— Site visits and observation
= n—

kN
\
/
\

A N Pripero | : Test and refine interface
\' anewidea I
\ \ / /
\ M 4
\ //
N i Tests reveal insights that P
~ redefine the problem -
~ -~ — F 4

- -
S e em - —
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Conclusions - Recommmendations

Work with a competent team of experts
Software engineers
Coders

User Interface designers

In university environments, graduate students in Computer Science 7ay be
accessible.

Upper lever undergraduate Design students and Graduate students will have the
skills in UI and UX to assist.
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