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Photograph Your Food
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Photograph Your Food
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1. take a photo
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Photograph Your Food
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1. take a photo 3. return estimate
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¥ —»230.3 kcal

Photograph Your Food
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1. take a photo 2. algorithms (222) 3. return estimate
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CALORIE-COUNT(a)

n = a.length
ifn==1
return a
Wy = e27!'?2/71,
w=1
a:O: — (G'Oa az, ... 7an—2)
a'zl: — (a’la ag, ... aan—l)
yl% = CALORIE-CouNT(a!)
ylll = CALORIE-COUNT(al!)
for k=0ton/2—1
Yy = y[O] [1]
[ ] (1]
Yk+(n/2) = Y — WY
W = WWn

return y
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1. take a photo 2. algorithms (222) 3. return estimate
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iCalorieCounter

230 B rkcal

Photograph Your Food

(0]¢

1. take a photo 2. machine learning 3. return estimate
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1. take a photo 2. machine learning 3. return estimate
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iCalorieCounter
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Photograph Your Food
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1. take a photo 2. humans 3. return estimate

12



VoxPL

A programming language for estimates that lets you
jo/ 1}

== Workers as if they are just ordinary
amazon mechanicalturk ((

Scala and

utilize

functions in

>Java

(like cloud functions!)
Automatically handles scheduling, payment, and quality.



Discover, preview and complete HITs on the new Worker website, Try It out Today!

Already have an account?
Sign In as a Worker | Requester

amazonmechamcal turk

Artificial Artificial Intelligence

Mechanical Turk is a marketplace for work.
We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it's convenient.

422,206 HITs available. View them now.

ts

Make Money
by working on HITs from Mechanical Turk Workers

. . Ask workers to complete HITs - Human Intelligence Tasks - and
msm'r'é’ Wmam are inclvicual tasks that get results using Mechanical Turk. Get Started,
As a Mechanical Turk Worker you: As a Mechanical Turk Requester you:

« Have access to a global, on-demand, 24 x 7 workfarce
: ggogr:of,'??vzmmfm hours « Get thousands of HITs completed in minutes
« Get pald for doing good work * Pay only when you're satisfied with the results
Find an Fund your
interesting task account
or learn more about being a Worker

Yy N

FAQ | Contact Us | Careers at Mechanical Turk | Developers | Press | Policies | State Licensing | Blog | Service Health Dashboard
©2005-2017 Amazon.com, Inc. or its Affillates An amazoncom. company
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‘amazonmechanical turk ¢ — | 425,483 urrs sanin

Artificial Artificial Intelligence Your Account ualifications . .iiable now

8 for which you are qualified

Find CLANEE] containing [ 1ot pay at least $ [XT] @ require Master Qualification (0

All HITs
- 1-10 of 1638 Results

Show all details | Hide all details

Nov 12, 2017 (1 week 6 days)
2 hours

View a HIT in this groug

Requester: Amazon Requester Inc. - Rekognition Team HIT Expiration Date: Nov 13, 2017 (2 weeks) Reward: $0.00
Time Allotted: 3 hours

View a HIT in this group

Requester: A3NAU4MIISZNIS HIT Expiration Date: Nov 26, 2017 (3 weeks 6 days) Reward: $0.00
Time Allotted: 4 weeks 2 days
' - ‘lew a HIT in this group
Requester: A3N4U4MIISZNIS HIT Expiration Date: Nov 26, 2017 (3 weeks 6 days) Reward: $0.00
Time Allotted: 4 weeks 2 days

View a HIT in this group
Requester: A3N4U4MIISZNIS HIT Expiration Date: Nov 26, 2017 (3 weeks 6 days) Reward: $0.00
Time Allotted: 4 weeks 2 days

) " en 179 ' [aans ' L i thle \
Eamn up to £0.17 per HIT!! View a HIT In this group

Requester: Crowdsurf Support HIT Expiration Date: Oct 28, 2018 (51 weeks 6 days) Reward: $0.05
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Discower, proviem ond complete XITs o Bhe non Worker mebele. Try I oot Todee!

amazonmechanical turk 396,509 Wi

Den Barowy | Account Settings | Sgn Out  Melp

Your Account | MITs | Quakcations 3 able rew

Al HITs | HITs Avallable Te You | HITs Assigned To You

Timer: 00:00:18 of 2 hours Finsrec wity INs HITT et somease else co 2 Total Earned: $0.12
Sedeet » m Total HITs Submitted: 2
AN B0y dI0E e Aot ~IY
(‘Mn teat you wee In imaces
Roguastor: Anvwon Rovaontcr T, - Fohagrit on Tewn Rowards 8007 guv MIT MITs Availabiie: 26751 Buration: 2 hawrs
Qualrfications Required: Lacaton s WL 0% o US-AL US-AR, L5-HL US-IA US-ID, US~A, J5-ML US-MC, L5-%5, US-NL US-W, 50 LS5 U550, L5-UT, USAT, US-aY

becenies

Respect capitalization, spacing and punctuation, or your work will be rejected.

0/19 words

3 0 &3

Frosted with this HE™? et somece cise €2 Y
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Discower, proviem ond complete XITs o Bhe non Worker mebele. Try I oot Todee!
Den Barowy | Account Settings | Sgn Out  Melp

390,009 MIT»

em_a__zonmechamca,l turk Your Account | WIS | Quadcations sewishts now
ANl HITs | HITs Avellable To You | HITs Assigned To You

«

)

PN srec Wiy INS HITT et somedse else Co Y Total Earned: $0.12
Total HITs Submitted: 2

Timer: 00:00:18 of 2 hours
Shew e S

AN B0y dI0E e Aot ~IY

(‘l\w teat you wee In imaces
Roguastor: Anvwon Rovaontcr T, - Fohagrit on Tewn Rowards 8007 guv MIT MITs Availabiie: 26751 Buration: 2 hawrs
Qualrications Required! Lacation s WL 0 of US-AL US-RR, L5-HL US-IA US-ID, US~A, JE-ML LUE-MC, U556, US-NL US-'W, 50 LS5 US-50, L5-UT, USAT, US-aY

becenes

Respect capitalization, spacing and punctuation, or your work will be rejected.

becomes

0/19 words

) 0 =3

Frosted with this HE™? et somece cise €2 Y
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iCalorieCounter

230 B rkcal

1. take a photo 2. crowdsourcing 3. return estimate
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iCalorieCounter

mll- 230.3 kcal

Photograph Your Food

0]¢

1. take a photo 2. crowdsourcing 3. return estimate
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Why VoxPL?
Challenge:  work quality
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Why VoxPL?
Challenge:  work quality
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Why VoxPL?
Challenge:  work quality

)D |
P g

i.e., do workers agree?
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Is this a giratfe?

...............



Is this a giraffe?

) no
& yes







Labeling tasks

Is this a giraffe? Which ones don’t belong? What does this plate say?

- Yes Oscar the Grouch nPR 'Massachusetts

& No Cookie Monster E:OOOO

Kermit the Frog S

Spongebob Squarepants
The Count KRXXXAX

=~ answer choices drawn from a finite,
low-cardinality set.
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Labeling tasks

Is this a giraffe? Which ones don’t belong? What does this plate say?
Yes Oscar the Grouch nPR 'Massachusetts
- ookie Monster £V L.
. f T
/” - €7 o4 e
majority op; ‘
Opinion” i ; ]
(AutoMan: A Platfor Pinion IS Inad

mfo | . ) e U
Barowy, Curts - m%al and Hy q Qfe

Mngen Berger, MCGregor; OO’,‘DnSC;_'L(E;);n)DUtQhOﬂ/
=~ answer choices drawn fromrf —

low-cardinality set.
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Is this a giraffe?

) no
& yes




Is this a giratfe?

no
yes




iraffe?

this a g
no

s










Estimation tasks

How many calories? Where is this person’s nose2 How hot is it in this photo?

=~ answer choices drawn from an infinite,
(or practically infinite) high-cardinality set.
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How many calories?

mean = 231




How many calories?

mean = 231



How many calories?

mean = 231
median = 331
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:
r
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L1 median: point that minimizes
~distance to all other points



Challenge:

good”

'/

what is a

estimate®



A few extra sprinkles don’t matter
for calorie counting!
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What would it take

to trust that the median value of
244 is a good estimate?

30



What would it take

to trust that the median value of
244 is a good estimate?

95 out of 100 times we ask the crowd, the
estimate is between 194 and 294 kcal.
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What would it take

to trust that the median value of
244 is a good estimate?

I

200 300 400
244

95 out of 100 times we ask the crowd, the
estimate is between 194 and 294 kcal.
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What would it take

to trust that the median value of
244 is a good estimate?

200 300 400
244

l.e., a confidence interval.
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What would it take

to trust that the median value of
244 is a good estimate?

I

200 300 400
244

The set of estimates that are indistinguishable
due to sampling error.
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What would it take

to trust that the median value of
244 is a good estimate?

I

200 300 400
244

The set of opinions that are not likely to belong
to the Homers or the Benders.
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What would it take

to trust that the median value of
244 is a good estimate?

I

200 300 400
244

“Donut contains 244+50 kcal.”
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What would it take

to trust that the median value of
244 is a good estimate?

— -

200 300 400
244

“Donut contains 244+25 kcal.”
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200 300 400
244

“Donut contains 244+25 kcal.”
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How to get tighter estimates?

Ask more people.

200 300 400
244

“Donut contains 244+25 kcal.”
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How to get tighter estimates?

Error decreases as sample size increases.

200 300 400
244

“Donut contains 244+25 kcal.”
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How to get tighter estimates?

Error decreases as sample size increases.

— -

200 300 400
244

“Donut contains 244+25 kcal.”
+25 calories is a great estimate!
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+25 kcal L1 median

iCalorieCounter

Photograph Your Food

OK




L1 median

=l 230.3+111

Photograph Your Food
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L1 median

Photograph Your Food
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+25 kcal L1 median

OK



+25 kcal L1 median




VoxPL

def numCalories(url: String) =
estimate (
budget = 5.00,
confidencelInterval = Symmetri1icCI(25),
text = "How many calories are

in the food pictured?",
imageUrl = url

’ Scala
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VoxPL also lets you
compose estimates

numCalories (breakfast)
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numCalories (lunch)
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VoxPL also lets you
compose estimates

numCalories (breakfast)

_|_

numCalories (lunch)

_|_

numCalories (dinner)
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VoxPL also lets you
compose estimates

numCalories (breakfast)

_|_

numCalories (lunch)

_|_

numCalories (dinner)

(how? bootstrap)
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Calorie Counter

How good are VoxPL's estimates?

208 images of school lunches w/ground truth kcal
VoxPL: desired £50 kcal

actual mean error: £51.5 kcdl
Competitive with professional nutritionists!
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Calorie Counter

How cheap are the estimates?

VoxPL:

t T_ +50 cost: $1.28

Nutritionist:

+50 cost: $100-200/hr
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Programming with the
Wisdom of the Crowd

Harnessing the crowd to do estimates (+ labeling)
with automatic budgeting, scheduling & quality control

http://automan-lang.or
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http://automan-lang.org

