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Difference in methods of billing

Organised Kirana
Retail Shop
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Why Kirana shops don’t do digital billing

POS
systems
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Any better POS systems in market?

S
LR

How sale of itemns sold loose (by weight)
are handled in Snapbizz
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Why ? Why ?

Speed 1. Visual feedback is better in some cases
. Handsfree 2. One tap can often save time spent in
speaking out an entire voice
Does not restrict mobility command

. Better for directed tasks
. Adoption and ease of use

. Can be used for a public tasks to
enhance transparency



Only voice

(Wake word),
4 kg 3T Sl &l

31TeT 4 YhR § 3UA §

. 26 BV fehal aTAT 31TeT

. 27 BUY fFel aTeT 31TeT

+ 30 ®YUY fehell areT 31TeT

. 35 WYY fehell aredT Multigrain 31T
PUIT T B



voice + touch

(Wake word),
4 kg 3T A8 &
31TeT & HhR BT TAAT B

26 WYY Tl dTdAT 31TeT 27 HYT fBAl dTdAT 311eT

Multigrain 31T




Primary Research



User Studies

|| |
Contextual inquiry (6) Observational
studies (2)

- shopkeepers in Mumbai

shopkeepers in Lucknow



Findings regarding billing issues

Bills are created on pieces of paper.

. A customer complained, “it appears as coded as a
doctor’s prescription.”

. A shopkeeper claimed to be able to recite the tables
till 20 in reverse, as he had been making such bills
for the past ten years.

. Manual calculation of long bills (having more than
7-8 items) takes more time as they are verified
twice to prevent any calculation errors.

. A shopkeeper said, “By the time I punch in the
numbers (on the calculator), I would have done it in
my head.”
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Design Goals

1. Automatic calculation 1. Asfast (if not faster) than manual billing
2. Printable format 2. Multitasking

3. Multiple bill creation simultaneously 3. Longer-range of distances (say 5 metres)
4. Editing of bills 4. Feedback

5. Low learning curve

6. Maximising information, and enhancing
transparency
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Hardware Setup for VABI

(A.) Tablet + Smart speaker housing voice assistant

+ wireless Bluetooth headset,

(B.) Tablet + Mirrored display + Smart speaker
housing voice assistant + wireless Bluetooth headset

(C.) Tablet + 24” monitor screen + Smart speaker
housing voice assistant + wireless Bluetooth headset

(D.) Tablet + 24” monitor screen + Mirrored display
+ Smart speaker housing voice assistant + wireless
Bluetooth headset

Icon source: www.flaticons.com



Issues 1n Voice Ul Design



Conversational voice assistant

VS

Set-command based VUI




Conversational voice-assistant

Get a packet of MAGGI
from the shelf. Add a packet

Do one thing.
of MAGGI (100 gm)

ADD another
packet of the

°* o to the bill.
;
» o
J
D)

\

t

(A)

Conversational Voice Assistant would be the ideal thing



Set-command VUI

ALEXA! # \ R ‘\

Hey, can you ALEXA!
make it 2 CHANGE

quantity of —
COLGATE COLGATE )

?
TOOTHPASTE?® TOOTHPASTE SORRY!
y INVALID
COMMAND.

ADD COLGATE
TOOTHPASTE
(100 g) to the list

SORRY!
MODIFY the INVALID

gl:)aLrg:‘])‘lEOF COMMAND.

TOOTHPASTE

This box
is stupid!

Hassles of set command-based VUI



Conversational voice-assistant VS Set-command VUI

1. Do not need to remember command syntax 1. Needtoremember command syntax

2. Prone to more errors (47% accuracy) 2. Prone to less errors (speculation) as
shorter commands have greater accuracy

rates (55% accuracy)

3. Not feasible with present voice- 3. Feasible with present voice- recognition
recognition technology technology

4
\ would be discussed in the evaluation section



Control of operation

I need a
SANITARY Why the heck
IS a SANITARY

PAD added to
my bill?
I didn't order it.

PAD.

What might happen if the customers share the control



Level of Details and Speed of Feedback

TeT IR UHR H 39 g
DT T B

26 U fhati arar 3mer 27 T el a1 31T

<X

30 B9 faetl arer 31mel 35 B fABer grem
multigrain 31TeT

Y| DI T UBR SIS 8 ?

31T & YBR Bl IIH By

X

26 B el aTaT 31T

X

30 39 [l aretl 31er

X

27 B9 fabclt aret 3imel

X

35 B9 febedl arem
multigrain 31T

More
Detailed

Less
Detailed

3X
2X
1X

Speed of
speech



PERSONA 1 PERSONA 2

HAH! Piece of

PERSONA 4
WOW! This box

speaks???!!!

This system seems
to be quite useful!
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Confirmation and Disambiguation: validated

Shopkeeper: ‘v gfter” T
VUI: “giilet siaud, U 1

Implicit confirmation

Shopkeeper: ‘“‘di 419 g1fue dds? It THTA”
VUI: “gifue |dst It gaed, diq 19”




Confirmation and Disambiguation: validated

Shopkeeper: ‘“mMfaaR A9 ulRgEe” —
VUL ‘“mffer 39 uiaveiee &I size qared ” Explicit confirmation
Shopkeeper: ‘“Jtmm” T
VUIL: “mfaR 84 qiargrse, 91 U, U 1y’




Confirmation and Disambiguation

S.no.

Item name Rate () Quantity
Sooji 36.00 /kg 500 g
Maggi Noodles (pack of 4) 40.00 /pc 3 pc
Aata 27.00 /kg 4 kg
Eclairs 1.00 /pc 6 pc
Sabut Lal Mirch 400.00 /kg 25.0 g
Harpic Lavendar (100 ml) 66.00 /pc 1 pc

6 items

Price (%)

18.00

120.00

108.00

6.00

10.00

66.00

Non-speech confirmation



Handling of errors

Alexa, 3 pc MAGGI I said 3 pc MAGGI!

Case 1: No speech is detected



Handling of errors

Alexa, 3 pc MAGGI

Alexa, MAGGI NOODLES
(4 pack) — 3 pc.

Alexa, 3 pc MAGGI

BEEP g
SORRY!
I did not SORR:Y!
NOTED. I cant add
understand X
y MAGGI NOODLES AGIC as I
Please repeat %
peat. 4 packets am not a
magician.
- ‘-
_ )

Case 2: Speech detected, but Case 3: Voice recognised correctly, Case 4: Incorrect voice

nothing was recognised but wrongly handled recognition



Interruptions

Please state
VARIE..
_J

GREAT!!!
Now no one

Case 1: Accidental interruptions



Interruptions

YEAH YEAH!

1 packet HUGGIES

HUGGIES

LIZOL LIQUID
(500 ml)
2 pieces

2 pieces of
LIZOL (500ml)

e
[ UPDATED |

Case 2: Barge-In



Interruptions

What are the HARPIC is available

: 2 in two types:
Which HARPIC do fypes availables NORMAL and
you want to bill? LAVENDER.

NORMAL or LA...

Which one do you
want to bill?

P y 4
- : v
£ y
‘1“ .
‘,
v Cd
"\ ‘e
.
Fe J'4
a"...

Case 3: Wrong prompt-design



Issues 1n Screen Ul Design



Disambiguation

version 1 version 2

. .. e
Mittal Provision Stores w (\)
r |

-

THEKIRANAAPP Mittal Provision Stores w ﬁ
F|

v

New Bill +

Bill No. 502

Bill No. 502 New Bill + Choose variety

Copy Send to mobile

S.No. Name of Item Quantity Rate (Rs.) Price (Rs.)
U AR 9Reles (TEe L er ) 2 e 2O e 128 S.no. Item name Rate Quantity Price
2. Multigrain Atta 4  kg. 35 /kg. 140 IRANTEA
Sabut Lal Mirch Pisi Lal Mirch . )
3. Lal Mirch ?  ka. ? 10 Price per kg : Rs. 400 Price per kg : Rs. 480 2. MUltlgraln Atta <35.00 /kg 4 kg % 1 40,00

Lal Mirch

Related

CIOIC)

Lal Mirch
x:wn

LICIC)

l. a I M i rc h Daily Pavourites

Powder @ SPICE
oo Brd arssy

Lal Mirch
Chilli
Powder

Chilli

MDH Lal Mirch MTR Lal Mirch
Powder (509) Powder (609) —
. . . i = k 3 Powder
Price per pc : Rs. 50 Price per pc : Rs. 55 P ;),, S
o A~ 4

-
= 4=
o BT
& ’
P — N

Sabut Lal Mirch Pisi Lal Mirch MDH Lal Mirch Powder MTR Lal Mirch Powder
( 40/100 g) (% 48/100 g) (50 g) (60 g)

Total Price (3 items): Rs.270.00

Total (3 items) = ? 270.00

SEND TO MOBILE




Homepage

Bill 1 (active) Bill 2 ] ....... [ Bill n ] [ New bill ]

i (i
—[ Undo action 4( Delete item j [ Edit quantity J
2

)
)
)
4[ Total j Edit quantity A
J

Edit product ]

by price
4[ Print invoice

- J
-

Send invoice copy Enter phone number Send
to mobile

Ask for
recommendation

{ Switch active bill ] Information Architecture of VABI




Design Explorations



Iteration 1

Interactions allowed: Interactions allowed:
1. touch e See

Voice assistant

Shopkeeper Customer

| |
A tablet interface A mirrored display

Icon source: www.flaticons.com



THEKIRANAAPP

Bill No. 502

Name of Iltem

Maggi noodles (pack of 4)

Total Price (1 item):

PRINT

New Bill +

Quantity Rate (Rs.) Price (Rs.)

3

pC. 40 /pc. 120

Rs.120.00

SEND TO MOBILE

Selected

Maggi noodles
(pack of 4)

Price per pc: Rs. 40

Related

Maggi masala-e-
magic

Price perpc:Rs. 3

. . ‘
Mittal Provision Stores v n
J

Maggi soup- small
(vegetable)

Price per pc: Rs. 10

Maggi atta noodles
Price per pc: Rs. 18




Design features of Iteration 1

The red inactive bill tab The green active bill tab The neutral grey
with the bill number with the bill number new bill tab Billing area

Recommendation
pane

THEK RANAAPP Mittal Provision Stores ﬁ
Bill No. 503 New Bill + I Selected

S.No. Name of Item Quantity Rate (Rs.) Price (Rs.)

1. Maggi masala-e-magic 5 pc. 3 /pc. 15

Maggi masala-e-
magic

Price perpc:Rs. 3

Related

Maggi noodles Maggi soup- small Maggi atta noodles

(pack of 4) (vegetable) Price perpc:Rs.18

Price per pc: Rs. 40 Price per pc: Rs. 10

Total Price (1 item): Rs. 15.00

SEND TO MOBILE




Limitations of Iteration 1

Text size too small to see
for the moving shopkeeper

THEKIRANAAPP Mittal Provision Stores v n
4

w

Bill No. 502 New Bill + Selected

S.No. Name of Item Quantity Rate (Rs.) Price (Rs.)

Maggi noodles (pack of 4)

Multigrain Atta

Sabut Lal Mirch
Price perkg: Rs. 400

Sabut Lal Mirch

Related

M (D)0
Lal Mirch
Tawdes 0

MDH Lal Mirch MTR Lal Mirch Pisi Lal Mirch
Powder (50q) Powder (60g) Price per kg : Rs. 480
Price per pc: Rs. 50 Price perpc : Rs. 55

Total Price (3 items): Rs.270.00

PRINT SEND TO MOBILE

Total price needs to be
highlighted



Iteration 2

A display screen

(24”)
Interactions allowed:
e See
',' A tablet interface
l' ‘
',' Interactions allowed:
‘ 1. touch
2. see
d N

Shopkeeper Customer

Icon source: www.flaticons.com



f‘.
};!um.u A STORE Mittal Provision Stores w ﬂ
uling 4

Bill No. 502 New Bill +

Undo Send to mobile Print

ltem name Quantity

Maggi Noodles (pack of 4) ¥ 40.00 /pc < 120.00

Total (1 item) = ? 1 20.00




The dark green inactive bill The green active bill tab The light green
tab with the bill number with the bill number new bill tab

Design features of Iteration 2

Ve

,;v'l*)——' 1 P 4 SAMNIA o~ valrls

i~ KIRANA STORE - -
B | Miital Provision Stores v ﬂ
=. | billing :

-

Bill No. 502 Bill No. 503 New Bill +

Send to mobile

S.no. Item name Rate Quantity Price

1.  Maggi masala-e-magic ¥3.00 /pc 5 2 15.00

The bottom bar
displaying total has been
highlighted in red

Total (1 item) = ? 1 5.00




The 3 action buttons

Design features of Iteration 2

A% KIRANA STORE . - A
el BT Mittal Provision Stores v 3
=. | billing ,

Bill No. 502 New Bill +

Send to mobile

S.no.  Item name Rate Qua Price
1.  Maggi Noodles (pack of 4) ¥ 40.00 /pc 3 < 120.00
2.  Multigrain Atta ¥ 35.00 /kg 4 kg ¥ 140.00
3.  Sabut Lal Mirch ¥40.00/100 g 25 ¢ <10.00

4. | Tej Patta 295.00/100g 15.8 ¢ @

Cards are larger in

height for easy tapping The net price has
been made bold

Total (4 items) = ? 285.00




Design features of Iteration 2

8% KIRANA STORE ‘ isi 3
(R4 RIR Mittal Provision Stores v ()
billing y

Bill No. 502 New Bill +

Send to mobile

S.no. Item name Rate Quantity Price

Maggi Noodles (pack of 4) T 40.00 /pc

Total (1 item) = ? 4000




Limitations of Iteration 2

~| SEEEC T o Mittal Provision Stores v Q
billing y

-

Bill No. 502 New Bill +
Cut Copy Delete Send to mobile
S.no. Item name Rate Quantity Price
1.  Maggi Noodles (pack of 4) 3 40.00 /pc 3 < 120.00

¥ 27.00 /kg 4 kg < 108.00

Atta (R 27/kg) Atta (F 25/kg) Multigrain Atta Ashirwaad Multigrain
(Z 35/kg) Atta (5 kqg)

Total (2 items) = i 228.00



Design features of Iteration 2

Bill No. 502

Related

Choti ilaichi Darchini

¥ 250 T75
? 9 5 per 100 g per 100 g
per 100 g

Tej patta

Quantity 15.8 g Cart (4 items)

Price ? 1 5

Total (4 items) = ? 28500




Concerns for privacy

Sanitary pad

y
-

MORE VIDEQS \as -
S W Girl:

o all girls ask to give it in a black bag?? Shopkeeper: Some girls does..
e ——

Source: https://womenintheworld.com/2015/05/15/undercover-video-gets-to-bottom-of-the-shame-associated-with-buying-sanitary-products-in-india/




Concerns for privacy: investigated

|| | | |
Customers (4) Shopkeepers (2) Customers (5) Shopkeeper (1)

except a few items like sanitary pads




Iteration 3

A display screen

(24”)
Interactions allowed:
o see
" Atabletinterface
" ‘ “ . o
0 Interactions allowed: A mirrored display
1. touch s Interactions allowed:
2. see o See

.

Shopkeeper Customer

Icon source: www.flaticons.com



You selected

Yipee Noodles Heinz Tomato
(pack of 4) Ketchup (900 g)

pice T 90 pice ¥ 140

You selected

Oral B Crossaction
Toothbrush

‘l|IIIIIIIIIHHHHII!||||||IIIIIIIIIIIIIII|"

Price ? 77

Better deal

Maggi Noodles Maggi Hot and Sweet
(pack of 4) sauce (300 g)

pice T 160 FREE!

Better deal

Buy 2
Get 1
FREE

ULTRA SOFT

ofe]ls EYCIST-HEN (=
Toothbrush (Combo)

pice & 90

"||IIIIIIIII%HHiH||||||||IIIIIIIIIIIIIIIIII"

People who bought

Cerelac Wheat Apple (300 g)
<179

per pc

Also bought

Johnson's baby powder
(200 g)

< 106

per pC

Huggies Wonder Pants
(XL)

X 454

per pe




Quantitative Longitudinal
Study



Performance Evaluation

6 participants

VABI VS Manual billing
(WoZ prototype)

No implicit audio feedback

clarification was given only
in cases of ambiguity



Counterbalancing

USERS e e
task 1 task 2 task 3 task 4 task 5 task 6 task 7 task 8

User 1 Ma Va Vb Mb Mc Vc vd Md
User 2 Vb Mb Mc Vc vd Md Ma Va
User 3 Mc Vc vd Md Ma Va Vb Mb
User 4 Vd Md Ma Va Vb Mb Mc Vc
User 5 Ma Va Vc Mc Mb Vb vd Md
User 6 vd Md Mb Vb Vc Mc Ma Va

Manual Billing

< X

Billing using VABI (without
implicit audio feedback)

S

Nopping

ist A

Nopping

istB

Nopping

ist C

Q. n T

S
5
S

NOpPPINg

istD




Manual billing

VABI
(WoZ prototype)



The Wizard of Oz Setup



Speed and Learnability

10.00 -

8.00
7))
9
E 6.00
-
=
Q
E
- 3.45
-:“G 4.00 3.22 3.19 313
K t+ e [

2.00 — ==

0.00

Session A Session B Session C Session D Session A’ Session B’ Session C’ Session D’

Successive sessions

@ Manual billing @ VABI without implicit audio feedback @ VABI with implicit audio feedback



Overall results

Average time taken for different systems

Task time (in minutes)

8.00

6.00

4.00

00

N

0.00

User 1

User 2

User 3 User 4

Subjects

Average time (in minutes) taken for different systems

VABI without implicit audio

Manual billing VABI with implicit audio feedback

feedback
User 1 746 3.00 3.25
User 2 7.32 4.08 3.50
User 3 6.71 3.63 3.11
User 4 6.06 2.71 3.12
User 5 4.72 2.97 3.51
User 6 1.74 5.19 3.00

B Manual billing

B VABI without implicit audio
feedback

B VABI with implicit audio
feedback

User 5 User 6



Qualitative findings

Issues with the elderly, less-literate and people with vocal disabilities

Less-literate >

—>

Elderly —

People with /

vocal disabilities

Accuracy rates (in %) in speech to text

Subjects
iInventory items item callouts

User 1 63.74 74.12

User2 | 76.96 | 74.29

User 3 58.93 63.5

User 4 54.85 64

User5 | 67.07 | 84.74

User 6 79.78 | 76.38
Average



Qualitative findings

Findings related to user behaviour

1. Calculation errors, and effect of comparison on users
2. User never tried to barge-In

3. VABI with implicit audio feedback took more time, but was considered

smoother in operation

4. “Bill first, get items later”



Qualitative findings

Issues faced by the wizard

1. The wizard often could not distinguish between the voices of the user and the

moderator over the phone.

2. The users on several occasion confused between the size (eg. 220 ml) and the
price of the item (eg. Rs. 260), and the variety (eg. lavender fragrance) and
type of the item (eg. toilet cleaner). The users at times gave incomplete

informations even after asking several times for clarification.



Qualitative findings

Unexpected errors in voice recognition

‘“g1itst sad”’ had a mean accuracy of 31%
“vaeta¥” had a mean accuracy of 69%

‘¥z 3iter” in “ue e &2 it s 7
" in 4o forfars via dra”



Qualitative findings

Findings related to the design of the voice-commands

“qpﬁmatﬁm” —
“'\ﬂ?ﬁﬂﬂéﬁm” o

Product name ... feseerienienenies Unit

both have a mean accuracy of 88%

“Wﬁ A Qﬂ W’ ) — easily recognisable comparatively
“Rﬂﬁ-ﬁ?[ E'Ié I ™’ — not so easily recognisable comparatively

Quantity with unit



Is there a better way to determine accuracy rate in the retail context?

Item name in ENGLISH

Lipton darjeeling tea (250 g)

Lizol surface cleaner (200 ml)

Maggi Noodles (pack of 4)

Oral B Cross-Action Toothbrush

Park Avenue deodorant (Voyage)- 220m|

Pisi Lal Mirch
Sabut Lal Mirch

Saffola Gold (2 It)
Sooji
Sugar

Surf Excel Matic (2 kg)

Tetley darjeeling tea (25 bags)

HINDI translation (expected)

foeq geiffam et ere It U

Tgoile] BB dei R &l 1 AT

1t Teo Ueh 37T B

3R &t ShINT TR ST

qTch YAy fE318e aiaret (&6 | & TATA )
BIGIGICIEE]
ATgd oTed At

TBIAT oS &l dle

it / 3@
QR / T / QreepR

TG Yol Hfcep & ot

[y AT

AT St (T=T §)

User 1

User 2

fact s eifein bt be A wefomd fowe sifsifan &t fee sifein dw

EIEVI eTs 9 UTH
ATSST 3T WhH  dTsad X I%h
FAIR ¢ 888 Wﬁmﬂ#ﬁuﬁ
GHT
ATt 8o Up ﬁ?ﬁ oo U
3% BR 3ﬁ$q?l'\’
AINA S FANT 3RS &I B9
TFM g 8T UM ¢ b2l
BRUIYS]  Uhdyg
TR gl fedreRed aRw
TAYA & Y 19 THTA
Wataafid 9t era o
AGdATTAY  Higd olTed T
JOiAT Mes & Il TMies &
e e
ol ol
AR R =it erermy
I TeRd #fcs TR thag AT A
4 POl
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Qualitative findings

Findings related to the design of the voice-commands

Accuracy rates (in %) in speech to text

Subjects

% commands identifiable

item callouts

inventory items

item callouts

__itemcallouts | inventory items _
User 1 63.74 47.06
User 2 76.96 47.06
User 3 58.93 63.5 40.74 26.47
User 4 54.85 64 38.24
User 5 67.07 84.74 74.07 79.41
Average 66.89 72.84 55.56 47.06




/ N
Conversational voice-assistant VS / Set-command VUI AN
/
1. Do not need to remember command syntax / 1. Needtoremember command syntax
2. Prone to more errors (47% accuracy) / 2. Prone to less errors (speculation) as
x; shorter commands have greater accuracy
\\ rates (55%)
3. Not feasible with present voice- \ 3. Feasible with present voice- recognition
recognition technology \ technology

- >



Better chances of recognition

“ETEI%F dsd 91 T U’ If “Harpic” is recognised correctly, prompts
“ETfﬁﬂ? e wE Y could be given for disambiguation

Please choose your Harpic

Harpic Powerplus 10/10 (100 ml) Harpic Lavender (100 ml) Harpic bathroom cleaner (100 ml)
Rs. 77 Rs. 66 Rs. 61




Training the recognition system

“Fgd”’

‘“feray” all could be mapped to “Eclairs”

((m” o

both could be mapped to “Dettol”

both could be mapped to
“Z1fIe IrAP/H AR PP

Harpic bathroom cleaner (100 ml)
Rs. 61




Proof-of-concept prototype



Voice Command by User “geld felfaas %?,?ﬂ?r &l it vHUd g 9 Enfs?f”
| ‘(/ | JI | i I \

Segregation of Command “siict feifags gsamer” + “@ATwHEA” + Q7+ 4R+ ‘S
Classification into Bins “sciet ferfaars gsanar “q1 i Te” “qr” “dqr” “Siigr”
Product name Product size quantity-word quantity-unit action
Making sense from a limited Dettol Liquid Handwash 200 ml 2 Pc. ADD

repository by comparison | | |

Fetched from an
,»+* Offline database

™
e®

Calculated

|
at®
e
““““
st
st

Iltem name Quantity

Printing into an invoice format

1. Dettol Liquid Handwash (200 ml) 2 Pc. T 120.00 T 240.00

|

Updating TOTAL Total (1 item) T 240.00




»

ce_assistant nikhilwani$ python3 voice_assistant.py 8



Conclusion and Future Research

1. Multi-modal Interface; feasible for deployment
2. VABI emerged faster in performance evaluation

. A set-command based VUI is more practical in present: have to be evaluated for

W)

effectiveness
. Confirmations and Disambiguation: validated
Detail and Speed of Feedback: needs future work
. Handling of Internal Errors: needs future work
Number of sessions need to be increased to investigate Barge-1In: needs future work

. Concerns for privacy: investigated

O 00 N o N

. Touch-based interface and Error correction: needs future work
10.Need of a different evaluation measure for measuring accuracy of voice commands in

contextual settings like Retail
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