
A. User interface
Figure 8, 9 presents the instructions for the oracle and questioner before they started their first game.

(a) (b) (c)

(d) (e) (f)

(g) (h) (i)

(j) (k) (l)

(m) (n)

Figure 8: An example game from the perspective of the oracle. Shown from left to right and top to bottom.



(a) (b) (c)

(d) (e) (f)

(g) (h) (i)

(j) (k) (l)

(m) (n) (o)

(p) (q)

Figure 9: An example game from the perspective of the questioner. Shown from left to right and top to bottom.



(a) Interface to fix ill-formatted questions

(b) Interface to validate the fix ill-formatted questions

Figure 10: In the first task, we ask workers to correct mistakes in the questions. We then ask workers to validate the proposed
correction by showing the difference between the original question and its correction. We alternate both tasks till all questions
are corrected and validated.



B. GuessWhat?! samples

Is it human?

Is it leftmost?
Is it in the middle?

Is it an ear?

Is it a cow? 
No

Is it the one at the back ?
Yes

Are they five humans visible?

Is it the third one from the left? Yes Does it have a horn?

Is it a horn?

Yes

Yes

Yes
No

Yes

#153521

No

No

Is it a person?

Is it in the hands of these girls?
Is it a cat?

Yes

Yes
No

The cat in the right side of the
image?

No

#23580 #16867

Figure 11: Three other examples of our dataset.

Is it a person?

Is it in yellow?

Is it a person?

One with white pants? 
No

One with blue pants in the top?

Is it standing? One in yellow?Yes
Yes

No

#24131 #140888 #166895

Yes

YesIs it a person?

Is he wearing blue shirt?
No

Is he wearing black shirt? Yes

Is it in the foreground?
No

Yes

No

Figure 12: Same picture but different objects.

#122119 Is it a person?
Is it on the shelves?
Is it on the floor?
Is it a cup?
Is it blue?
Is it wood?
Is it the bed?
Is it in the lower half of the image?
Is it in the lower left corner?
Is it near the blue tray with two cups?
Is it near the green and blue toy?
Is it near the boy laying on the floor?
Is it something he is touching?
Is it the remote?
Is it the one in his right hand (close to the wooden box)?

No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
Yes
Yes
No

Figure 13: A long dialogue example in a very rich environment.



ReferIt

woman in red jacket with green bag

left woman in red coat

GuessWhat?!

Is it a person? Yes

One of the people with the 
stroller on the right?

No

The woman in red? Yes

#36948

guy with hat bottom right front

guy sitting with hat bottom right

GuessWhat?!

Is it a person?

Are they standing?

Are they touching the frisbee ?

Yes

Black cap ?

Yes

No

Yes

One of the two people crossing
the street towards us?

No

#151896 #51020

GuessWhat?!

Is it edible?

Is it on oval plate?

Is it green?

Yes

Yes

Yes

Yes
The whole doughnut?

ReferIt ReferIt

doughnut in the middle with green 
frosting

No

Are they holding a square 
thing?

Figure 14: Samples illustrating the difference between GuessWhat?! and ReferIt games. As both dataset are constructed on
top of MS COCO, we picked identical objects (and images).



C. Additional database statistics
Figure 15 presents a word co-occurrence matrix of the GuessWhat?! dataset. Figure 16 and Figure 17a compares the

object size and category distribution of GuessWhat?! with MS Coco.
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Figure 15: Co-occurrence matrix of words. Only the 50 most frequent words are kept. Rows are first normalized before being
sorted thanks a hierarchical clustering with an euclidean distance.
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Figure 16: Visualization of the object category distribution of MS COCO and GuessWhat?! dataset. The person category
was removed for clarity (resp. 273469 and 188204).
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Figure 17: (a) Visualization of the object size distribution of MS COCO and GuessWhat?! dataset. (b) Distribution of the the
30 (out of 80) prominent object categories in the GuessWhat?! which represent 71.3% of the objects.
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Figure 18: (a) Number of words per question. The question length follows a Poisson-like distribution, a finding which is in
line with other datasets [6]. (b) Percentage of apparition of new words along a dialogues. Questioner tends keep using the
same words during the dialogues.
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Figure 19: Relative evolution of topics during a dialogue of size 6. We applied Data Topic Models (DTM) [8] with the python
framework [32] on our dataset. The table reports the two prominent detected topics with their respective key words while the
figure display their relative evolution during the dialogue. The topic titles are manually picked.
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Figure 20: Histogram of success ratio broken down per object category.
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Figure 21: (a) Heatmap of the success ratio with respect to the spatial location within the picture. (b) Histogram of the
success ratio relative to the dialogue length.
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D. All oracle baselines

Model Train err Valid err Test err
Dominant class (no) 47.4% 46.2% 50.9%
Category 43.0% 42.8% 43.1%
Question 40.2% 41.7% 41.2%
Crop 40.9% 42.7% 43.0%
Image 45.7% 46.7% 46.7%
Spatial 43.9% 44.1% 44.3%
Category + Spatial 41.6% 41.7% 42.1%
Question + Crop 22.3% 29.1% 29.2%
Question + Image 37.9% 40.2% 39.8%
Question + Category 23.1% 25.8% 25.7%
Question + Spatial 28.0% 31.2% 31.3%
Spatial + Crop 41.8% 42.4% 42.8%
Crop + Image 41.6% 42.1% 42.4%
Spatial + Image 42.2% 44.1% 44.2%
Category + Crop 41.0% 41.7% 42.3%
Category + Image 42.3% 42.7% 43.0%
Category + Crop + Image 40.6% 41.5% 41.8%
Category + Spatial + Crop 40.6% 41.6% 42.1%
Question + Category + Spatial 17.2% 21.1% 21.5%
Question + Crop + Image 23.7% 29.9% 30.0%
Category + Spatial + Image 40.4% 42.0% 42.2%
Question + Category + Image 23.4% 27.1% 27.4%
Question + Spatial + Image 28.4% 32.5% 32.5%
Spatial + Crop + Image 41.6% 42.1% 42.5%
Question + Category + Crop 20.4% 24.4% 24.7%
Question + Spatial + Crop 19.4% 26.0% 26.2%
Question + Category + Spatial + Crop 16.1% 21.7% 22.1%
Question + Spatial + Crop + Image 20.7% 27.7% 27.9%
Category + Spatial + Crop + Image 40.3% 41.4% 41.8%
Question + Category + Spatial + Image 19.2% 23.2% 23.5%
Question + Category + Crop + Image 20.0% 25.3% 25.5%
Question + Category + Spatial + Crop + Image 17.8% 23.2% 23.3%

Table 6: Classification errors for all oracle baselines.



E. Guesser generation model
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Figure 22: Three samples of QGen+GT model for which the correct object was predicted.
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Figure 23: Three dialogue samples of QGen+GT model for which the wrong object was predicted.


