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The tube is running. The entry 
is left around the barriers

The tube entrance is in front of 
you and has a direct line home

Rather take the tube then. The 
entrance is ahead of you

The tube is faster, so take that 
instead. The entrance is ahead

Rather 
take the 
tube 
ahead
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<latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit>

f(light blonde)
f(light colour)
f(…)
f(none)
f(maybe)

What color hair does the girl have?

at
<latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit>

1VD EVALUATION

7



i
<latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit>

c
<latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit>

h+
t

<latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit>

f(light blonde)
f(light colour)
f(…)
f(none)
f(maybe)

ât
<latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit>

blonde

What color hair does the girl have?

at
<latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit>

1VD EVALUATION

7



i
<latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit>

c
<latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit>

h+
t

<latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit>

f(light blonde)
f(light colour)
f(…)
f(none)
f(maybe)

ât
<latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit>

blonde

What color hair does the girl have?

brown
yes
…
light blonde
pink

at
<latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit>

1VD EVALUATION

7



i
<latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit>

c
<latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit>

h+
t

<latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit>

f(light blonde)
f(light colour)
f(…)
f(none)
f(maybe)

ât
<latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit>

w2v(blonde)blonde

What color hair does the girl have?

brown
yes
…
light blonde
pink

w2v(brown)
w2v(yes)
w2v(…)
w2v(light blonde)
w2v(pink)

at
<latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit>

1VD EVALUATION

7



i
<latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit>

c
<latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit>

h+
t

<latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit>

f(light blonde)
f(light colour)
f(…)
f(none)
f(maybe)

ât
<latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit>

w2v(blonde)blonde

What color hair does the girl have?

w2v(brown)
w2v(yes)
w2v(…)
w2v(light blonde)
w2v(pink)

…

at
<latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit>

1VD EVALUATION
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i
<latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit><latexit sha1_base64="H0DK3ZEC8Y8qHcwz+8EzQ6tYq9c="></latexit>

c
<latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit><latexit sha1_base64="pFao4iUq5SZUifEsva2DMRPCJF0="></latexit>

h+
t

<latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit><latexit sha1_base64="uP+zfiCPEfjlhEXpFW+gjw3OGCk=">AAAMuniclVZbb9s2FFbdXdrM25r1cS/EDBdpqwSWc3GGZVmXJtiAdli2LG0B0zUomrYE62aKTpxw3L/Zr9nr9rB/s0NJSSRZSjABsqlzvvPxXHg5duS5seh0/r3XuP/Bhx99/ODhyifNTz/7/NHqF2/icM4pO6WhF/J3NomZ5wbsVLjCY+8izohve+ytPX2p9W/PGI/dMPhNXERs4JNJ4I5dSgSIhquN/Tb2wgnCkcQkiIcC4Y </latexit>

f(light blonde)
f(light colour)
f(…)
f(none)
f(maybe)

ât
<latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit><latexit sha1_base64="Y5ysPSrWRByNVe/sZJWGE8F6GJk="></latexit>

w2v(blonde)blonde

What color hair does the girl have?

w2v(light blonde)
w2v(light colour)
w2v(…)
w2v(one)
w2v(white)

…

co
si
ne
 d
is
ta
nc
e

at
<latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit>

at
<latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit><latexit sha1_base64="ACnLlDY38gXgDg2jaoxGUqloEZY="></latexit>

1VD EVALUATION
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Rank with… Mean Rank

model
RL-QAbot [1] 21.13

MN-QIH-G [2] 17.06
Ours 20.38

w2v cosine
MN-QIH-G [2] 31.31

Ours 25.65

[1] Das et al. Learning cooperative visual dialog agents with deep reinforcement learning. In ICCV, 2017
[2] Das et al.  Visual Dialog. In CVPR, 2017 

1VD EVALUATION (I)
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1VD EVALUATION (II)

9

A man sitting in a chair holding a 
baby who is chewing on a remote

How old is the man? He looks 
thirty Twenties Thirtys I say 

teenager

What race is 
the man? White White I can’t 

see Caucasian

Is he wearing a 
shirt? Yes Yes No Yes

What color? Grey Grey White Black

What gender is 
the baby? I Boy Male I

What is the baby 
wearing? Shirt T-shirt 

has pants
Shirt and 

shirt
Looks like 

white

What color is 
the remote? White Silver It is white 

and black White

Is the chair 
wood? No No No it’s a 

chair No

What color is 
the chair? Brown White has 

checkered Gray Brown with 
texture



A street with people and balloons

TWO-WAY VISUAL DIALOGUE (2VD)

How many people 
are there?

Where is the 
pavement?

Where are the 
balloons?

it’s crowded

on the left

in the air

A street with people and balloons

How many people 
are there?

Where is the 
pavement?

Where are the 
balloons?

it’s crowded

on the left

in the air

ONE-WAY VISUAL DIALOGUE (1VD)



log p✓(at | i, c,h+
t ) � Eq�(z|at,i,c,h+

t)
[log p✓(at | z, i, c,h+

t )]

+ DKL(q�(z | at, i, c,h
+
t ) k p✓(z | i, c,h+

t ))
<latexit sha1_base64="eN++tepOuYVVfIkT9s60UkUrono="></latexit><latexit sha1_base64="eN++tepOuYVVfIkT9s60UkUrono="></latexit><latexit sha1_base64="eN++tepOuYVVfIkT9s60UkUrono="></latexit><latexit sha1_base64="eN++tepOuYVVfIkT9s60UkUrono="></latexit>

CONDITIONAL VAE FOR 1VD

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

A girl in a pink shirt eating a frosted donut

Blonde

How old does the girl appear to be? Four

Does the donut have sprinkles? No

Are there any other people with 
her? No

What color hair does the girl have? Blonde

11



log p✓(d1:T | i, c,h) � Eq�(z|d1:T ,i,c,h)[log p✓(d1:T | z, i, c,h)]
� DKL(q�(z | d1:T , i, c,h) k p✓(z | i, c,h))

<latexit sha1_base64="BvKQEMZGoVNFTHPJ1c3MNP27k6Y="></latexit><latexit sha1_base64="BvKQEMZGoVNFTHPJ1c3MNP27k6Y="></latexit><latexit sha1_base64="BvKQEMZGoVNFTHPJ1c3MNP27k6Y="></latexit><latexit sha1_base64="BvKQEMZGoVNFTHPJ1c3MNP27k6Y="></latexit>

CONDITIONAL VAE FOR 2VD

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

A girl in a pink shirt eating a frosted donut

dialogue d1:T
<latexit sha1_base64="h/UxkF1PMSeZegVdwvXJvlOWaZw="></latexit><latexit sha1_base64="h/UxkF1PMSeZegVdwvXJvlOWaZw="></latexit><latexit sha1_base64="h/UxkF1PMSeZegVdwvXJvlOWaZw="></latexit><latexit sha1_base64="h/UxkF1PMSeZegVdwvXJvlOWaZw="></latexit>

12

How old does the girl appear to be? Four

Does the donut have sprinkles? No

Are there any other people with 
her? No

What color hair does the girl have? Blonde



log p✓(d1:T | i, c,h) � Eq�(z|d1:T ,i,c,h)[log p✓(d1:T | z, i, c,h)]

� DKL(q�(z | d1:T , i, c,h) k p✓(z | i, c,h))
<latexit sha1_base64="BvKQEMZGoVNFTHPJ1c3MNP27k6Y="></latexit><latexit sha1_base64="BvKQEMZGoVNFTHPJ1c3MNP27k6Y="></latexit><latexit sha1_base64="BvKQEMZGoVNFTHPJ1c3MNP27k6Y="></latexit><latexit sha1_base64="BvKQEMZGoVNFTHPJ1c3MNP27k6Y="></latexit>

CONDITIONAL VAE FOR 2VD

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

A girl in a pink shirt eating a frosted donut

dialogue history h = ;
<latexit sha1_base64="1UuTe5+FRrGBLs2nMpA34322fwI="></latexit><latexit sha1_base64="1UuTe5+FRrGBLs2nMpA34322fwI="></latexit><latexit sha1_base64="1UuTe5+FRrGBLs2nMpA34322fwI="></latexit><latexit sha1_base64="1UuTe5+FRrGBLs2nMpA34322fwI="></latexit>
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How old does the girl appear to be? Four

Does the donut have sprinkles? No

Are there any other people with 
her? No

What color hair does the girl have? Blonde



log p✓(d1:T | i, c,h) � Eq�(z|d1:T ,i,c,h)[log p✓(d1:T | z, i, c,h)]

� DKL(q�(z | d1:T , i, c,h) k p✓(z | i, c,h))
<latexit sha1_base64="zyxiWHV27wBXAhwQlxHHiX76eHc="></latexit><latexit sha1_base64="zyxiWHV27wBXAhwQlxHHiX76eHc="></latexit><latexit sha1_base64="zyxiWHV27wBXAhwQlxHHiX76eHc="></latexit><latexit sha1_base64="zyxiWHV27wBXAhwQlxHHiX76eHc="></latexit> 13



log p✓(d1:T | i, c,h) � Eq�(z|d1:T ,i,c,h)[log p✓(d1:T | z, i, c,h)]

� DKL(q�(z | d1:T , i, c,h) k p✓(z | i, c,h))
<latexit sha1_base64="zyxiWHV27wBXAhwQlxHHiX76eHc="></latexit><latexit sha1_base64="zyxiWHV27wBXAhwQlxHHiX76eHc="></latexit><latexit sha1_base64="zyxiWHV27wBXAhwQlxHHiX76eHc="></latexit><latexit sha1_base64="zyxiWHV27wBXAhwQlxHHiX76eHc="></latexit> 13



‘COLOURING’ DIALOGUE WITH CONVOLUTIONS

How old does the girl appear to be? Four

Does the donut have sprinkles? No

Are there any other people with her? No

What color hair does the girl have? Blonde

Convolutions for language: Kalchbrenner et al. (2014), Pham et al. (2016), Bai, et al. (2018) 14
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How old does the girl appear to be?
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‘COLOURING’ DIALOGUE WITH CONVOLUTIONS
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How old does the girl appear to be?

Four

Does the donut have sprinkles?
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Are there any other people with her?
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What color hair does the girl have?

Blonde

four
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Does the donut have sprinkles?
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Are there any other people with her?
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What color hair does the girl have?

Blonde

14

TO CONV
BLOCK…



EXPLICIT SEQUENCE WITH AN AUTOREGRESSIVE DECODER

van den Oord et al. (2016) 15



EXPLICIT SEQUENCE WITH AN AUTOREGRESSIVE DECODER

van den Oord et al. (2016) 15



van den Oord et al. (2016)

E

L

T

AN AUTO-REGRESSIVE (AR) LAYER

16



van den Oord et al. (2016)

E

L

T
…

E

T*L

AN AUTO-REGRESSIVE (AR) LAYER

16



van den Oord et al. (2016)

E

L

T
…

E

T*L

AN AUTO-REGRESSIVE (AR) LAYER

16



van den Oord et al. (2016)

E

L

T

E

T*L

AN AUTO-REGRESSIVE (AR) LAYER

16

…



van den Oord et al. (2016)

E

L

T

E

T*L

AN AUTO-REGRESSIVE (AR) LAYER

16

…



van den Oord et al. (2016)

E

L

T

E

T*L

AN AUTO-REGRESSIVE (AR) LAYER

16

… …



van den Oord et al. (2016)

E

L

T

E

T*L

AN AUTO-REGRESSIVE (AR) LAYER

TO NEXT AR LAYER…

16

… …



2VD EVALUATION

17



History? NLL (⇩)

Ours
∅ 31.18

✓ 25.40

OursAR8
∅ 28.81

✓ 26.60

OursAR10
∅ 28.49

✓ 24.93

2VD EVALUATION (I)

∅ - generate whole dialogue block
✓ - iteratively condition on previously generated history 18



A street with people and balloons

TWO-WAY VISUAL DIALOGUE (2VD)

How many people 
are there?

Where is the 
pavement?

Where are the 
balloons?

it’s crowded

on the left

in the air

A street with people and balloons

How many people 
are there?

Where is the 
pavement?

Where are the 
balloons?

it’s crowded

on the left

in the air

ONE-WAY VISUAL DIALOGUE (1VD)



How old does the 
girl appear to be? Four

Does the donut have 
sprinkles? No

Are there any other 
people with her? No

What color hair 
does the girl have? Blonde

What is the girl 
wearing?

A pink 
shirt

Is she eating? Yes

Is she young or 
old? Young

What type of donut 
is it? Chocolate

generated dialogue d̂1:T
<latexit sha1_base64="TytGuw1XAF+j3PJ5BVtSjAm0Eio="></latexit><latexit sha1_base64="TytGuw1XAF+j3PJ5BVtSjAm0Eio="></latexit><latexit sha1_base64="TytGuw1XAF+j3PJ5BVtSjAm0Eio="></latexit><latexit sha1_base64="TytGuw1XAF+j3PJ5BVtSjAm0Eio="></latexit>

z
<latexit sha1_base64="BIaVtBnqCrMHk32oAwhRqHBWEiI="></latexit><latexit sha1_base64="BIaVtBnqCrMHk32oAwhRqHBWEiI="></latexit><latexit sha1_base64="BIaVtBnqCrMHk32oAwhRqHBWEiI="></latexit><latexit sha1_base64="BIaVtBnqCrMHk32oAwhRqHBWEiI="></latexit>

Sampled

ground-truth dialogue d1:T
<latexit sha1_base64="r/XI9hVOxYMIH3PTfR/JC1TxE9k="></latexit><latexit sha1_base64="r/XI9hVOxYMIH3PTfR/JC1TxE9k="></latexit><latexit sha1_base64="r/XI9hVOxYMIH3PTfR/JC1TxE9k="></latexit><latexit sha1_base64="r/XI9hVOxYMIH3PTfR/JC1TxE9k="></latexit>

LATENT SPACE DISPERSION (SIM↺)

20



How old does the 
girl appear to be? Four

Does the donut have 
sprinkles? No

Are there any other 
people with her? No

What color hair 
does the girl have?

Blond
e

What is the girl 
wearing?

A pink 
shirt

Is she eating? Yes

Is she young or 
old? Young

What type of donut 
is it?

Chocolat
e

generated dialogue d̂1:T
<latexit sha1_base64="TytGuw1XAF+j3PJ5BVtSjAm0Eio="></latexit><latexit sha1_base64="TytGuw1XAF+j3PJ5BVtSjAm0Eio="></latexit><latexit sha1_base64="TytGuw1XAF+j3PJ5BVtSjAm0Eio="></latexit><latexit sha1_base64="TytGuw1XAF+j3PJ5BVtSjAm0Eio="></latexit>

z
<latexit sha1_base64="BIaVtBnqCrMHk32oAwhRqHBWEiI="></latexit><latexit sha1_base64="BIaVtBnqCrMHk32oAwhRqHBWEiI="></latexit><latexit sha1_base64="BIaVtBnqCrMHk32oAwhRqHBWEiI="></latexit><latexit sha1_base64="BIaVtBnqCrMHk32oAwhRqHBWEiI="></latexit>

q�(z | d1:T , i, c,h)
<latexit sha1_base64="8tVsRpLJOx3QitPJdIhTBV+Wljk="></latexit><latexit sha1_base64="8tVsRpLJOx3QitPJdIhTBV+Wljk="></latexit><latexit sha1_base64="8tVsRpLJOx3QitPJdIhTBV+Wljk="></latexit><latexit sha1_base64="8tVsRpLJOx3QitPJdIhTBV+Wljk="></latexit>
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How old does the 
girl appear to be? Four

Does the donut have 
sprinkles? No

Are there any other 
people with her? No

What color hair 
does the girl have? Blonde
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How old does the 
girl appear to be? Four

Does the donut have 
sprinkles? No

Are there any other 
people with her? No

What color hair 
does the girl have? Blonde

What is the girl 
wearing?

A pink 
shirt

Is she eating? Yes

Is she young or 
old? Young

What type of donut 
is it? Chocolate
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What is the girl 
wearing?

A pink 
shirt

Is she eating? Yes

Is she young or 
old? Young

What type of donut 
is it? Chocolate

How old does the 
girl appear to be? Four

Does the donut have 
sprinkles? No

Are there any other 
people with her? No

What color hair 
does the girl have? Blonde



QUESTION RELEVANCY (SIMCQ)

what is the girl wearing?
is she eating?
is she young or old?

A girl in a pink shirt 
eating a frosted donut
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word2vec embedding 
space

q̂1
<latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit>

q̂2
<latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit>

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

is she eating?
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QUESTION RELEVANCY (SIMCQ)

what is the girl wearing?
is she eating?
is she young or old?

A girl in a pink shirt 
eating a frosted donut

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

average 
word2vec

generated questions from d̂1:T
<latexit sha1_base64="3kMHJ7MuUrrUPXcRiBg12Nqanxc="></latexit><latexit sha1_base64="3kMHJ7MuUrrUPXcRiBg12Nqanxc="></latexit><latexit sha1_base64="3kMHJ7MuUrrUPXcRiBg12Nqanxc="></latexit><latexit sha1_base64="3kMHJ7MuUrrUPXcRiBg12Nqanxc="></latexit>

word2vec embedding 
space

q̂1
<latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit>

q̂2
<latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit>

q̂3
<latexit sha1_base64="hkWi3f+LYFZdht3IyiHCPfupEJc="></latexit><latexit sha1_base64="hkWi3f+LYFZdht3IyiHCPfupEJc="></latexit><latexit sha1_base64="hkWi3f+LYFZdht3IyiHCPfupEJc="></latexit><latexit sha1_base64="hkWi3f+LYFZdht3IyiHCPfupEJc="></latexit>

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

is she young or old?
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QUESTION RELEVANCY (SIMCQ)

what is the girl wearing?
is she eating?
is she young or old?

cosine distance

A girl in a pink shirt 
eating a frosted donut

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>

average 
word2vec

generated questions from d̂1:T
<latexit sha1_base64="3kMHJ7MuUrrUPXcRiBg12Nqanxc="></latexit><latexit sha1_base64="3kMHJ7MuUrrUPXcRiBg12Nqanxc="></latexit><latexit sha1_base64="3kMHJ7MuUrrUPXcRiBg12Nqanxc="></latexit><latexit sha1_base64="3kMHJ7MuUrrUPXcRiBg12Nqanxc="></latexit>

word2vec embedding 
space

q̂1
<latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit><latexit sha1_base64="dHGedLuL7KopHYbcUdcLYsgdKUU="></latexit>

q̂2
<latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit><latexit sha1_base64="c9Zy7GnwESZuJj7TJ6F9Wuo64BE="></latexit>

q̂3
<latexit sha1_base64="hkWi3f+LYFZdht3IyiHCPfupEJc="></latexit><latexit sha1_base64="hkWi3f+LYFZdht3IyiHCPfupEJc="></latexit><latexit sha1_base64="hkWi3f+LYFZdht3IyiHCPfupEJc="></latexit><latexit sha1_base64="hkWi3f+LYFZdht3IyiHCPfupEJc="></latexit>

answer at

image i

caption c

dialogue history h+
t = {ht�1, qt}

<latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit><latexit sha1_base64="KmJP7GIQt2y1n+KDycT1vs4Uhcg="></latexit>
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History? NLL (⇩) sim↺ (⇩) simcq (⇧)

Ours
∅ 31.18 14.20 0.4931
✓ 25.40 1.86 0.4091

OursAR8
∅ 28.81 31.50 0.4878

✓ 26.60 2.39 0.3884

OursAR10
∅ 28.49 44.34 0.4927

✓ 24.93 2.35 0.4101

2VD EVALUATION (II)

∅ - generate whole dialogue block
✓ - iteratively condition on previously generated history 22



2VD EVALUATION (III)

23

Man and a boy playing 
ball in the grass

Is the picture in color? Yes

Is the photo in? Yes

What color is the 
frisbee? White

Can there? No

Is the grass visible? Yes

Is the sunny? Yes

Is it sunny? Yes

Is there other people? No

What color is the 
frisbee? White

Is the man green? Yes

What color is the man’s? White

What is the man man? I

How old is the man? I

Can you see any ball? Yes

Is there any other people? No

Does the man have a? No

Is the man wearing a hat? No

Does he man have a? No

Are there see any other 
people? No

Can you see any sky? No



üGenerative visual dialogue

üDiverse questions & answers

üNovel evaluation metrics

+ Increasing role of visual cues 

+ Quantifying diversity 

+Asking informative questions

CONCLUSION & FUTURE

1VD & 2VD!



www.robots.ox.ac.uk/~daniela/research/flipdial/1vd_demo

FLIPDIAL 1VD WEB-DEMO

25

http://www.robots.ox.ac.uk/~daniela/research/flipdial/1vd_demo


üGenerative visual dialogue

üDiverse questions & answers

üNovel evaluation metrics

+ Increasing role of visual cues

+ Quantifying diversity 

+ Asking informative questions
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