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New	Generation	Digital	Interfaces

New	Gen.	Apps

DJI	Drone	Reacts	to	
Hand	Gestures

Gesture	Based

BMW	Car	Dashboard

Amazon	Alexa

JIBO	Robot

Voice	Based	Interactions

Apple	Watch

Fitbit

Wearables

Google	Home
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New	Generation	Digital	Interfaces

Text	Based	Interactions Augmented	Reality

Microsoft	HoloLensAR	Apps

Car	Navigation	- WAYRAY Oculus	Rift

Mixed	&	Virtual	Reality

Microsoft	Surface	Hub

Google	Jamboard

Tangible	UI

Magic	Leap

HTC	Vive

Hey,	Are	you	actually	awake?

Last	call	for	pizza.	I’m	
getting	two	pies.	Sometimes	
you	need	to	live	a	little!

Can	I	come	over?	I’m	hungry

Well,	this	escalated	quickly.

Ha,	I’m	already	wearing	my	
pajamas	anyway

Insomnobot-3000
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1
----------------

Understand	
Users

2
----------------

Conversational

3
----------------

Identify	&	
Distinguish

4
----------------

Cognitive	
Intelligence

5
----------------

Augments	the	
Virtual	Objects

Characteristics	of	
New	Generation	
Digital	Interfaces



©2018	Infostretch.	All	rights	reserved.		5

Understand	Users

• Understands	user’s	language	
(English,	Spanish,	French,	etc.	- either	spoken	or	written)

• Processes	the	natural	language

Google	Pixel	Buds

• Understands	Gestures	of	User

• Be	the	part	of	user’s	life

Microsoft	Kinect	XBOX
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Conversational

• Understands	User’s	Natural	
Language	(NLP)

• Replies	to	the	User’s	query	
(NLG)

DoNotPay	Chatbot

• NLP	and	NLG

• Text-to-speech	and	Intents

Capital	One	Alexa	Skill	- Voice	Bot
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Identify	&	Distinguish

• Identify	the	object	or	person

Face	Detection Multiple	Objects	Detection

• Multiple	objects,	person,	etc.
• Track	the	object	and	Handshake	from	

one	device	to	another

Touch	ID

• Distinguish	the	user	by	verifying	
biometric	details	(Face,	Fingerprint,	
etc.)

• Distinguish	moods	(Happy,	Sad,	etc.)
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Cognitive	Intelligence

Estimote	Mirror Olly	(Robot)

• Identify	which	object	has	been	picked	up	
and	show	relevant	information.	

• Understands	the	mood	of	the	person,	and	interacts	
accordingly.	Plays	user’s	favorite	music	to	elevate	the	mood.
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Virtual	Objects	Augments	Reality

Healthcare	Industry Retail	Industry

• Doctor	can	get	body	vitals	of	the	patient	
instantly	via	smart	glasses.

• Data	with	contextual	information	helps	to	
improve	efficiency

• Customer	can	place	the	object	in	the	home	environment	
before	purchasing	it.

• View	from	different	angle	can	help	customer	to	take	informed	
decision.
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What	do	bugs	in	these	interfaces	look	
like?
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#NexGen-Interface-QualityMatters

New Zealand passport 
robot tells applicant of 
Asian descent to open eyes

Source:	https://www.reuters.com/article/us-newzealand-passport-error/new-zealand-passport-
robot-tells-applicant-of-asian-descent-to-open-eyes-idUSKBN13W0RL
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#NexGen-Interface-QualityMatters

Common	
Chat	Bot	
Mistakes

Source:	Multiple	Images	from	https://chatbot.fail/

Poncho	Chatbot

Tay	Bot
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#NexGen-Interface-QualityMatters

Voice	Bot

Amazon	AI	Speaker	throws	“Her	own	Party”	in	empty	flat,	
forcing	police	to	break	in.

Amazon	admitted	Alexa	was	making	terrifying	
laughing	sounds Source:	https://www.independent.co.uk/life-style/gadgets-and-tech/news/amazon-alexa-echo-speaker-music-

how-to-control-hamburg-germany-police-oliver-haberstroh-a8048771.html
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Popular	New	Generation	Digital	Interfaces	&	
Automate	Testing	for	Quality	Assurance

New	Generation	Mobile	Apps Conversational	UI Augmented	Reality
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Testing	New	Generation	Mobile	
Applications
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Testing	Challenges	of	the	New	Generation	Mobile	Applications

Date	and	Time
Smart application that allows users to avail the
discount coupons for certain duration (date &
time).

Image	Processing
Automating the Image Processing based Apps
where image based actions to be taken - OCR,
Scanning Check, etc.

Location	Specific	Apps
Certain actions get triggered based on the
device location, e.g. A job can be started only
when that specific location coordinates are
found.

BLE	Connected	Devices
Smart thing connected to Mobile app via BLE.
Testing the Sync of data, scenarios like -
connect, disconnect, broadcast, etc.

Complex to	
Instrument	Code	
for	Automation

Limitations	of	
Popular	Tools
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Biometric	Authentication	- Automate	Testing

Image Source: https://www.imore.com/sites/imore.com/files/styles/larger/public/field/image/2013/09/iphone_5s_touch_id_fingerprint_video_hero_4x3.jpg?itok=bhma0a7k

Authenticate	User	&	Take	Actions

• Fingerprint	Scanning
• Authenticate	&	Trigger	Action
• Example	Use	case:

• Fund	transfer	authentication	via	
TouchID	Verification	of	User.

Peripheral	Devices	or	Triggers
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Automation	Library	Approach

Date	Time

Touch	ID

Camera GPS

Automation	Features

Apple	Pay

Command	
Handling	

&	Processing

Mobile	Automation	
Library	Interface

REST	Web	Services

Web	Socket	Listener

BLE

Accelerometer Gyroscope
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Automation	Approach

App	Binary

Automation	
Config

CI	Server Instrumented	
App	Binary Mobile	Device	Cloud

Commands	from	Automation	Script
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Testing	Conversational	UI
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Image	Source:	https://ncmedia.azureedge.net/ncmedia/2017/11/app-1.png

Chat	Bot Voice	Bot

Tell	Reception	Bot,	Acme	
International team	is	here

Welcome	to	Infostretch	Corporation.
Hope	you	had	a	pleasant	drive.
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Nuances	of	Bot	Testing

Common	Factors

Ident	Validation

Response	Validation

Specific	Factors

Specific	Factors	of	Chatbot

Specific	Factors	of	Voicebot
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Factors	to	be	tested	for	Chatbot

Smart	bots	would	react	differently	to	the	same	query.	
When	a	user	mentions	“thanks”	it	would	reply	as	–
“Welcome”	or	“My	Pleasure”	or	“No	problem”

Bot’s	understanding	of	intents

Different	users	asks	the	same	query	in	different	
ways.	User	1	asks	– “Growth	of	my	portfolio”	
User	2	asks	“percentage	change	in	my	portfolio”

Understanding	Typo	Errors

How	far	a	bot	can	understand	the	the	typo	error	
from	a	user	without	polluting	with	other	intent.	

Multiple	Queries	in	a	single	
sentence

How	does	your	bot	handles	the	multiple	queries	in	
single	statement?	User	asks	– Show	me	the	suspicious	
transactions	value	and	total	loss	in	2017

Mixed	Language	Queries

Can	your	bot	understand	the	multiple	languages	
that	has	been	asked?	User	may	write	- Combien	
avez-vous	facturé	pour	mon	POS	system?

Different	Response	– Same	Query Response	time	from	bot

How	much	time	your	bot	is	taking	to	respond	back	to	
your	user’s	queries.	Timeout	defined	for	the	bot	
response	must	also	be	aligned	to	that	during	automation
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Approaches

Automation	Testing	of	Bot

Imitating	
User’s	Action

Headless	
Testing

Imitating	User’s	Action

Headless	Testing

Infostretch’s	Automation	bot
testing	the	“bot	under	Test”
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Some	Desired	Features	in	a	Bot	Tester

Follow	the	actions	taken	by	
user

Easy	definition	of	your	test	
cases	in	a	simple	

spreadsheet	template
Configurable

Integrated	with	the	host	Bot	
platform

Dual	mode	of	automation	
(Headless	and	GUI)

Exportable		results	
(Ex:	As	a	CSV)
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QMetry	Bot	Tester

Automates	complex	bot	testing	process

Facebook	Messenger

Google	Assistant Slack

Skype
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Demo

Bot	Under	Test	- Functionalities QMetry	Bot	Tester
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Automated	Testing	of	Voicebot
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Factors	to	be	Tested	for	Voicebot

Different	accents,	gender Punctuations

How	does	bot	behaves	for	different	accents	&	gender	
combinations	- American	female,	British	Male

How	bot	interprets	the	punctuations:		
Tools,	without	any,	skill	is	helpless	– vs	-
Tools,	without	any	skill	is	helpless	?

Same	meaning	different	utterance

Yes,	yeah,	true,	exactly,	certainly,	etc.	can	be	used	
interchangeably.	Bot	must	understand	them.	

Different	pronunciations

People	often	pronounce	assessory	instead	of	
accessory	– does	your	bot	understands	the	
essence	of	user’s	intention?

Background	Noise

Check	for	the	effect	of	noise	on	the	bot’s	
capability	to	understand	user’s	intent.	

User	speaking	at	distance

Effect	of	user	speaking	from	distance,	or	in	case	of	listening	
device	being	stationary	(e.g.	Echo)	and	user	is	moving	and	
speaking	– how	does	that	impact	bot’s	behavior?
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Approaches

Automation	Testing	of	Bot

Headless	
Testing

Imitating	
User’s	Action

Infostretch’s	Automation	bot
testing	the	“bot	under	Test”

Tell	“Reception	Bot”,	
We	have	Guests	at	

Infostretch
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Headless	Testing	- Approach

Upload	Test	Data	using	Excel/CSV

Infostretch	Framework	will	create	input	JSON	
with	Intent	and	make	API	call	to	AWS	Lambda	
function	of	Alexa	based	Voice	Bot	under	test.

Captures	the	response	of	the	bot	and	compares	
with	the	response	data	mentioned	in	Test	Data	
excel/CSV

A	report	would	be	generated	for	the	testing	
results.	

Headless	Testing

1
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Demo
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Intent	Testing

Imitating	User’s	Action	- Approach	

Test	Suite	with	Test	
cases	running	in	

sequence

Utterances	as	input
(pre-recorded/run-
time	generated	using	
third-party	TTS	API)

Change	distance	using	
Turtlebot,	add	Noise,	etc.	

Ask	Automation	Bot,	
Run	Test	Suite	for	

Diagnosis	

2



©2018	Infostretch.	All	rights	reserved.		34

Another	Approach	for	Voicebot	Testing		- Distance	Factor

• Check out the effect of the 
distant sound on your Voice 
BOT

• Add Noise or any other 
parameters to test NFR
• Background Noise,
• Change in Voice Pitch,

1.				Test	Case	1

2.				Test	Case	2

3.				Test	Case	3

5.				Test	Case	5

6.				Test	Case	6

4.				Test	Case	4
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Testing	Augmented	Reality	Applications
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Factors	to	be	Tested	for	Augmented	Reality

Environmental	Conditions Device	under	motion

Low	lighting	may	affect	behavior	of	AR	apps	as	Scene	
recognition	engine	would	not	recognize	required	objects	
under	low	light.	

Once	an	object	is	placed,	it	should	be	steady	to	that	
position,	in	spite	of	user’s	movement.

Placement	of	Object

Some	object	needs	to	be	placed	only	if	enough	surface	is	
detected.	While,	some	the	objects	(e.g.	Glasses)	to	be	placed	
only	when	specific	item	(e.g.	eyes)	are	detected

User’s	Interactions

Capturing	the	user’s	interactions	with	the	
objects	- e.g.	Pinch	&	Zoom,	swipe,	long	press,	
double	tap,	etc.

Augmented	Object	Dimensions

Any	object	placed	into	real	world	must	have	realistic	
dimension.	(e.g.	Furniture	app,	once	table	is	placed	into	
real	world,	dimension	should	match	to	actual	table.)

Others

AR	App	involves	many	compute	&	memory	intensive	tasks	
like	Recognizing	scene	(Computer	Vision),	Rendering	of	
2D/3D	objects	into	real	world	camera	stream.
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AR	App	Testing	- Approach		

Input	the	sample	images	of	AR	
objects - Train	the	ML	model	using	

Tensorflow

Detect	objects	in	the	
AR	application

Validate	the	AR	
Objects

Simulate	the	user	interaction	
for	AR	objects

Upload	Training	Data Object	Detection Verify	AR	Object AR	Interactions

Detailed	Test	Report Verify	Interactions	&	Its	Effect

AR	Objects	
Detected

Actions	
Performed

Impact	on	
AR	Object

Real-time	
Screenshots

Verify	interactions	like	object	
movement,	reorientation,	etc.	and	
its	outcome	based	on	interactions

Generate	Reports	using	QAF
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Training	Set	comparison	with	Actual

Training	Data	Set	for	
Expected	Output

Real-time	Screenshots	of	
automated	interactions	
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AI	for	AR	App	Testing

Object	Identification1

Distinguish	right	Object2

User’s	Gestures	Imitation3

Identify	new	Augmented	Object	&	Rectify4
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Testing	Virtual	Reality	Applications
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Factors	to	be	tested	for	Virtual	Reality

Content

Video	

Audio	

Graphics	

Text	

Animations

Stitching	

Tearing

Motion	Lag	

Blur	

Frame	Rate

Performance

Total	frame	time

Application	dropped	
frames	

Runtime	warp	dropped	
frames	

Asynchronous	Space	
Warp	(ASW)	

synthesized	frames

User	Experience

Gyroscope	tracking	
and	mapping	to	the	
application	(related	to	
end	user	dizziness)

User	gaze/	
Interaction with	

objects

Navigation	and	
Content	Consistency

Other	
Parameters

Refresh	rate

Audio	to	video	
synchronization

Motion	to	audio	
latency
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What?	No	Machine	Learning?

Augmented	Scenarios
Augmenting the information for the users has a
challenge of different scenes, different objects,
and different ways users would interact. It’s
difficult to test such scenarios.

Complex	Scenarios
Different permutation & combination of the
testing scenarios pose another challenge due
to time constraints. Right size of the test cases
& scenario without compromising the quality
plays vital role.

Advanced	CUI
Conversational UI have advanced and
responses of the Bot are generated by
advanced level of NLG. Testing the dynamically
generated responses are a challenge for
automating.
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Thank	You
Connect	With	Us

info@infostretch.com
+1-408-727-1100	




