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Motivation
What do we want in “language grounding”?

• Goal: reading agents should generalize across different phenomena
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Motivation
What do we want in “language grounding”?

• Goal: reading agents should generalize across different phenomena


• Complex scenes (rich visual, sophisticated procgen, partial observability)


• New natural language references


• Large language action space


• Multi-hop references/reasoning


• New entity dynamics


• Currently: test on single environment that emphasize particular phenomena
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Proposal
SILG: Situated Interactive Language Grounding Benchmark

• Combines unique generalization challenges


• Complex scenes (SILGNethack, ALFWorld, SILGTouchdown)


• New natural language references (Messenger, SILGTouchdown)


• Large language action space (ALFWorld)


• Multi-hop references/reasoning (RTFM, SILGTouchdown)


• New entity dynamics (RTFM, Messenger)
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SILG Environment demos
SILGNethack RTFM

Messenger

You can play these with yourself!
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ALFWorld SILGSymTouchdown

You can play these with yourself!
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SILG Environment demos



• Read text describing high level 
rules to obtain correct item and 
fight correct monster


• Challenges


• Combine multi-hop references 
b/w text and world 
observations to generalize to 
worlds with new rules 

Implementation
Included environments: RTFM
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Included environments: RTFM

• Read text describing high level 
rules to obtain correct item and 
fight correct monster


• Challenges


• Combine multi-hop references 
b/w text and world 
observations to generalize to 
worlds with new rules 

Implementation

• Included curriculum stages


• S1: stationary, no distractors, 
fixed language


• S2: S1 + movement


• S3: S2 + distractors


• S4: S3 + random language 
templates
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• Read text describing high level 
rules to visit entities in correct 
order


• Challenges


• Ground NL references to entity 
IDs in scene


• Generalization given small 
training distribution of envs

Implementation
Included environments: Messenger
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• Read text describing high level 
rules to visit entities in correct 
order


• Challenges


• Ground NL references to entity 
IDs in scene


• Generalization given small 
training distribution of envs

Implementation
Included environments: Messenger

• Included curriculum stages


• S1: 3 entities, stationary, 1 
reasoning step


• S2: S1 + movement, 1-2 steps


• S3: S2 + 5 entities, distractors
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Austin Wang, Victor Zhong, Karthik Narasimhan 
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• Read goal specification and env 
feedback to perform long-
horizon task in large procgen 
world


• Challenges


• Partially observed, complex 
world


• Very delayed, sparse reward

Implementation
Included environments: SILGNethack
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• Read goal specification and env 
feedback to perform long-
horizon task in large procgen 
world


• Challenges


• Partially observed, complex 
world


• Very delayed, sparse reward

Implementation
Included environments: SILGNethack

• Included modifications


• Uniformly sample from 
subtasks Score, Gold, and 
Scout


• Present goal text indicating 
which task to perform


• Train single agent for all 
subtasks
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• Read goal, feedback, and scene 
description text to perform task 
in partially observed world


• Challenges


• Partially observed world


• Large language action space

Implementation
Included environments: ALFWorld
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• Read natural language 
instruction to navigate panorama 
views from Google StreetView


• Challenges


• Complex NL compositional 
instructions


• Complex natural scenes

Implementation
Included environments: SILGTouchdown

19
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• Read natural language 
instruction to navigate panorama 
views from Google StreetView


• Challenges


• Complex NL compositional 
instructions


• Complex natural scenes

Implementation
Included environments: SILGTouchdown

• Included modifications

• Only consider navigation subtask by 

choosing direction of movement in 
panorama


• SILGSymTouchdown

• Apply segmentation model to obtain 

grid of object class IDs

• SILGVisTouchdown


• Top-k principal components of 
ResNet features of panorama


• Manual variants

• Agent must choose to stop at goal 

instead of auto-stopping
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Howard Chen, Alane Suhr, Dipendra Misra, Noah Snavely, Yoav Artzi 

CVPR 2019
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RTFM Messenger SILGNethack ALFWorld SILGSymTD

Implementation
Environment comparison



Proposal
SILG: Situated Interactive Language Grounding Benchmark

• Combines unique generalization challenges


• Complex scenes (SILGNethack, ALFWorld, SILGTouchdown)


• New natural language references (Messenger, SILGTouchdown)


• Large language action space (ALFWorld)


• Multi-hop references/reasoning (RTFM, SILGTouchdown)


• New entity dynamics (RTFM, Messenger)
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Proposal
SILG: Situated Interactive Language Grounding Benchmark

• Combines unique generalization challenges


• Efficient environment for RL


• Focus on symbolic envs with semantic symbols instead of raw visuals
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Proposal
SILG: Situated Interactive Language Grounding Benchmark

• Combines unique generalization challenges


• Efficient environment for RL


• Easy to use


• Shared OpenAI Gym interface


• Included distributed RL framework via Torchbeast (just write policy model) 

24



Proposal
SILG: Situated Interactive Language Grounding Benchmark

• Combines unique generalization challenges


• Efficient environment for RL


• Easy to use


• Goal


• Quickly test new methods that generalize to diverse grounding challenges


• Identify gaps in current tasks/setups for creation of new environments
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Experiments
What can we answer with SILG?

• Prior work used different methods for different envs


• SOTA models vary in feature design, architecture, learning algorithms


• Can we use same feature+arch+learning alg combo across envs?


• What are some consistent findings across envs?
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Experiments
Situated Interactive Reader baseline (SIR)

• Receives structured inputs

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…
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Experiments
Situated Interactive Reader baseline (SIR)

• RTFM as example

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…
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<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>
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Experiments
Situated Interactive Reader baseline (SIR)

• XY distance of each cell relative to agent

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…

<latexit sha1_base64="wU9m1NAoa+XZFKpBp9DCfb1xZrc=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAuaCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP7V+O8do9SsVDc6EGEXkC6gnUYJdpY5dtWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThGkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwB/9ZEl</latexit>

Z
<latexit sha1_base64="bGDh9QInq8KIY6ywnusFm1ck65c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAm4SSEKYnZxNxszOLjOzQlhSWtlYKGLrU6TyIex8Bl/CyaXQ6A8DH/9/DnPO8WPOlHacTyuztLyyupZdz21sbm3v5Hf3aipKJEWPRjySDZ8o5Eygp5nm2IglktDnWPcHV5O8fodSsUjc6GGM7ZD0BAsYJdpYVa+TLzhFZyr7L7hzKFy+j6tf94fjSif/0epGNAlRaMqJUk3XiXU7JVIzynGUayUKY0IHpIdNg4KEqNrpdNCRfWycrh1E0jyh7an7syMloVLD0DeVIdF9tZhNzP+yZqKDUjtlIk40Cjr7KEi4rSN7srXdZRKp5kMDhEpmZrVpn0hCtblNzhzBXVz5L9ROi+558azqFMolmCkLB3AEJ+DCBZThGirgAQWEB3iCZ+vWerRerNdZacaa9+zDL1lv33hhkSA=</latexit>

U
<latexit sha1_base64="y8mxjEmAK28oweU0KuQ/CeEJ/GM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7IprOgI1lArlBsoTZydlkzOyFmVkhhJRWNhaK2PoUqXwIO5/Bl3ByKTTxh4GP/z+HOed4seBK2/aXlVpZXVvfSG9mtrZ3dvey+wc1FSWSYZVFIpINjyoUPMSq5lpgI5ZIA09g3evfTPL6PUrFo7CiBzG6Ae2G3OeMamOVK+1szs7bU5FlcOaQu/4Yl78fjseldvaz1YlYEmComaBKNR071u6QSs2ZwFGmlSiMKevTLjYNhjRA5Q6ng47IqXE6xI+keaEmU/d3x5AGSg0Cz1QGVPfUYjYx/8uaifYL7pCHcaIxZLOP/EQQHZHJ1qTDJTItBgYok9zMSliPSsq0uU3GHMFZXHkZaud55zJ/UbZzxQLMlIYjOIEzcOAKinALJagCA4RHeIYX6856sl6tt1lpypr3HMIfWe8/dt2RHw==</latexit>

T

<latexit sha1_base64="+sxOtlbjS9ymjgAkV74K4RaTZuo=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgBaWCZgLJEuYnZwkY2Znl5lZISwprWwsFLH1KVL5EHY+gy/h5FJo4g8DH/9/DnPO8SPOlHacLyu1tLyyupZez2xsbm3vZHf3qiqMJcUKDXko6z5RyJnAimaaYz2SSAKfY83vX43z2j1KxUJxqwcRegHpCtZhlGhjla9b2ZyTdyayF8GdQe7yY1T+fjgclVrZz2Y7pHGAQlNOlGq4TqS9hEjNKMdhphkrjAjtky42DAoSoPKSyaBD+9g4bbsTSvOEtifu746EBEoNAt9UBkT31Hw2Nv/LGrHuFLyEiSjWKOj0o07MbR3a463tNpNINR8YIFQyM6tNe0QSqs1tMuYI7vzKi1A9zbvn+bOykysWYKo0HMARnIALF1CEGyhBBSggPMIzvFh31pP1ar1NS1PWrGcf/sh6/wFenZEP</latexit>

D

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>
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Experiments
Situated Interactive Reader baseline (SIR)

• Emb of entities in each cell

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…

<latexit sha1_base64="wU9m1NAoa+XZFKpBp9DCfb1xZrc=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAuaCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP7V+O8do9SsVDc6EGEXkC6gnUYJdpY5dtWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThGkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwB/9ZEl</latexit>

Z
<latexit sha1_base64="bGDh9QInq8KIY6ywnusFm1ck65c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAm4SSEKYnZxNxszOLjOzQlhSWtlYKGLrU6TyIex8Bl/CyaXQ6A8DH/9/DnPO8WPOlHacTyuztLyyupZdz21sbm3v5Hf3aipKJEWPRjySDZ8o5Eygp5nm2IglktDnWPcHV5O8fodSsUjc6GGM7ZD0BAsYJdpYVa+TLzhFZyr7L7hzKFy+j6tf94fjSif/0epGNAlRaMqJUk3XiXU7JVIzynGUayUKY0IHpIdNg4KEqNrpdNCRfWycrh1E0jyh7an7syMloVLD0DeVIdF9tZhNzP+yZqKDUjtlIk40Cjr7KEi4rSN7srXdZRKp5kMDhEpmZrVpn0hCtblNzhzBXVz5L9ROi+558azqFMolmCkLB3AEJ+DCBZThGirgAQWEB3iCZ+vWerRerNdZacaa9+zDL1lv33hhkSA=</latexit>

U
<latexit sha1_base64="y8mxjEmAK28oweU0KuQ/CeEJ/GM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7IprOgI1lArlBsoTZydlkzOyFmVkhhJRWNhaK2PoUqXwIO5/Bl3ByKTTxh4GP/z+HOed4seBK2/aXlVpZXVvfSG9mtrZ3dvey+wc1FSWSYZVFIpINjyoUPMSq5lpgI5ZIA09g3evfTPL6PUrFo7CiBzG6Ae2G3OeMamOVK+1szs7bU5FlcOaQu/4Yl78fjseldvaz1YlYEmComaBKNR071u6QSs2ZwFGmlSiMKevTLjYNhjRA5Q6ng47IqXE6xI+keaEmU/d3x5AGSg0Cz1QGVPfUYjYx/8uaifYL7pCHcaIxZLOP/EQQHZHJ1qTDJTItBgYok9zMSliPSsq0uU3GHMFZXHkZaud55zJ/UbZzxQLMlIYjOIEzcOAKinALJagCA4RHeIYX6856sl6tt1lpypr3HMIfWe8/dt2RHw==</latexit>

T

<latexit sha1_base64="+sxOtlbjS9ymjgAkV74K4RaTZuo=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgBaWCZgLJEuYnZwkY2Znl5lZISwprWwsFLH1KVL5EHY+gy/h5FJo4g8DH/9/DnPO8SPOlHacLyu1tLyyupZez2xsbm3vZHf3qiqMJcUKDXko6z5RyJnAimaaYz2SSAKfY83vX43z2j1KxUJxqwcRegHpCtZhlGhjla9b2ZyTdyayF8GdQe7yY1T+fjgclVrZz2Y7pHGAQlNOlGq4TqS9hEjNKMdhphkrjAjtky42DAoSoPKSyaBD+9g4bbsTSvOEtifu746EBEoNAt9UBkT31Hw2Nv/LGrHuFLyEiSjWKOj0o07MbR3a463tNpNINR8YIFQyM6tNe0QSqs1tMuYI7vzKi1A9zbvn+bOykysWYKo0HMARnIALF1CEGyhBBSggPMIzvFh31pP1ar1NS1PWrGcf/sh6/wFenZEP</latexit>

D

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>

Ri
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Experiments
Situated Interactive Reader baseline (SIR)

• Joint text to attend over (RTFM wiki in this case)

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…

<latexit sha1_base64="wU9m1NAoa+XZFKpBp9DCfb1xZrc=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAuaCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP7V+O8do9SsVDc6EGEXkC6gnUYJdpY5dtWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThGkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwB/9ZEl</latexit>

Z
<latexit sha1_base64="bGDh9QInq8KIY6ywnusFm1ck65c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAm4SSEKYnZxNxszOLjOzQlhSWtlYKGLrU6TyIex8Bl/CyaXQ6A8DH/9/DnPO8WPOlHacTyuztLyyupZdz21sbm3v5Hf3aipKJEWPRjySDZ8o5Eygp5nm2IglktDnWPcHV5O8fodSsUjc6GGM7ZD0BAsYJdpYVa+TLzhFZyr7L7hzKFy+j6tf94fjSif/0epGNAlRaMqJUk3XiXU7JVIzynGUayUKY0IHpIdNg4KEqNrpdNCRfWycrh1E0jyh7an7syMloVLD0DeVIdF9tZhNzP+yZqKDUjtlIk40Cjr7KEi4rSN7srXdZRKp5kMDhEpmZrVpn0hCtblNzhzBXVz5L9ROi+558azqFMolmCkLB3AEJ+DCBZThGirgAQWEB3iCZ+vWerRerNdZacaa9+zDL1lv33hhkSA=</latexit>

U
<latexit sha1_base64="y8mxjEmAK28oweU0KuQ/CeEJ/GM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7IprOgI1lArlBsoTZydlkzOyFmVkhhJRWNhaK2PoUqXwIO5/Bl3ByKTTxh4GP/z+HOed4seBK2/aXlVpZXVvfSG9mtrZ3dvey+wc1FSWSYZVFIpINjyoUPMSq5lpgI5ZIA09g3evfTPL6PUrFo7CiBzG6Ae2G3OeMamOVK+1szs7bU5FlcOaQu/4Yl78fjseldvaz1YlYEmComaBKNR071u6QSs2ZwFGmlSiMKevTLjYNhjRA5Q6ng47IqXE6xI+keaEmU/d3x5AGSg0Cz1QGVPfUYjYx/8uaifYL7pCHcaIxZLOP/EQQHZHJ1qTDJTItBgYok9zMSliPSsq0uU3GHMFZXHkZaud55zJ/UbZzxQLMlIYjOIEzcOAKinALJagCA4RHeIYX6856sl6tt1lpypr3HMIfWe8/dt2RHw==</latexit>

T

<latexit sha1_base64="+sxOtlbjS9ymjgAkV74K4RaTZuo=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgBaWCZgLJEuYnZwkY2Znl5lZISwprWwsFLH1KVL5EHY+gy/h5FJo4g8DH/9/DnPO8SPOlHacLyu1tLyyupZez2xsbm3vZHf3qiqMJcUKDXko6z5RyJnAimaaYz2SSAKfY83vX43z2j1KxUJxqwcRegHpCtZhlGhjla9b2ZyTdyayF8GdQe7yY1T+fjgclVrZz2Y7pHGAQlNOlGq4TqS9hEjNKMdhphkrjAjtky42DAoSoPKSyaBD+9g4bbsTSvOEtifu746EBEoNAt9UBkT31Hw2Nv/LGrHuFLyEiSjWKOj0o07MbR3a463tNpNINR8YIFQyM6tNe0QSqs1tMuYI7vzKi1A9zbvn+bOykysWYKo0HMARnIALF1CEGyhBBSggPMIzvFh31pP1ar1NS1PWrGcf/sh6/wFenZEP</latexit>

D

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>

Ri
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Experiments
Situated Interactive Reader baseline (SIR)

• Env-specific text fields (goal text, inventory text in this case)

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…

<latexit sha1_base64="wU9m1NAoa+XZFKpBp9DCfb1xZrc=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAuaCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP7V+O8do9SsVDc6EGEXkC6gnUYJdpY5dtWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThGkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwB/9ZEl</latexit>

Z
<latexit sha1_base64="bGDh9QInq8KIY6ywnusFm1ck65c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAm4SSEKYnZxNxszOLjOzQlhSWtlYKGLrU6TyIex8Bl/CyaXQ6A8DH/9/DnPO8WPOlHacTyuztLyyupZdz21sbm3v5Hf3aipKJEWPRjySDZ8o5Eygp5nm2IglktDnWPcHV5O8fodSsUjc6GGM7ZD0BAsYJdpYVa+TLzhFZyr7L7hzKFy+j6tf94fjSif/0epGNAlRaMqJUk3XiXU7JVIzynGUayUKY0IHpIdNg4KEqNrpdNCRfWycrh1E0jyh7an7syMloVLD0DeVIdF9tZhNzP+yZqKDUjtlIk40Cjr7KEi4rSN7srXdZRKp5kMDhEpmZrVpn0hCtblNzhzBXVz5L9ROi+558azqFMolmCkLB3AEJ+DCBZThGirgAQWEB3iCZ+vWerRerNdZacaa9+zDL1lv33hhkSA=</latexit>

U
<latexit sha1_base64="y8mxjEmAK28oweU0KuQ/CeEJ/GM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7IprOgI1lArlBsoTZydlkzOyFmVkhhJRWNhaK2PoUqXwIO5/Bl3ByKTTxh4GP/z+HOed4seBK2/aXlVpZXVvfSG9mtrZ3dvey+wc1FSWSYZVFIpINjyoUPMSq5lpgI5ZIA09g3evfTPL6PUrFo7CiBzG6Ae2G3OeMamOVK+1szs7bU5FlcOaQu/4Yl78fjseldvaz1YlYEmComaBKNR071u6QSs2ZwFGmlSiMKevTLjYNhjRA5Q6ng47IqXE6xI+keaEmU/d3x5AGSg0Cz1QGVPfUYjYx/8uaifYL7pCHcaIxZLOP/EQQHZHJ1qTDJTItBgYok9zMSliPSsq0uU3GHMFZXHkZaud55zJ/UbZzxQLMlIYjOIEzcOAKinALJagCA4RHeIYX6856sl6tt1lpypr3HMIfWe8/dt2RHw==</latexit>

T

<latexit sha1_base64="+sxOtlbjS9ymjgAkV74K4RaTZuo=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgBaWCZgLJEuYnZwkY2Znl5lZISwprWwsFLH1KVL5EHY+gy/h5FJo4g8DH/9/DnPO8SPOlHacLyu1tLyyupZez2xsbm3vZHf3qiqMJcUKDXko6z5RyJnAimaaYz2SSAKfY83vX43z2j1KxUJxqwcRegHpCtZhlGhjla9b2ZyTdyayF8GdQe7yY1T+fjgclVrZz2Y7pHGAQlNOlGq4TqS9hEjNKMdhphkrjAjtky42DAoSoPKSyaBD+9g4bbsTSvOEtifu746EBEoNAt9UBkT31Hw2Nv/LGrHuFLyEiSjWKOj0o07MbR3a463tNpNINR8YIFQyM6tNe0QSqs1tMuYI7vzKi1A9zbvn+bOykysWYKo0HMARnIALF1CEGyhBBSggPMIzvFh31pP1ar1NS1PWrGcf/sh6/wFenZEP</latexit>

D

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>

Ri
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Structured input for each env
Environment World observation emb Joint text Text fields Action layer

RTFM Sum of embedding of entity 
name in grid Wiki of high level rules Goal, inventory MLP over movement 

directions

Messenger Embedding of entity IDs in 
grid Concat text fields Clauses in manual MLP over movement 

directions

SILGNethack Embeddings of entity IDs in 
grid Concat text fields Goal, feedback MLP over NetHack 

actions

ALFWorld Sum of embeddings of 
entity names in scene Concat text fields

Goal, feedback, history 
of past actions and 

feedback

Rank over RNN 
encoding of valid 
language actions

SILGTouchdown
Embeddings of entity IDs in 
panorama grid (or PCA of 

ResNet features)
Instruction Instruction

Index into 
representation slice 
corresponding to 

navigation direction
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Structured input for each env
Environment World observation emb Joint text Text fields Action layer

RTFM Sum of embedding of entity 
name in grid Wiki of high level rules Goal, inventory MLP over movement 

directions

Messenger Embedding of entity IDs in 
grid Concat text fields Clauses in manual MLP over movement 

directions

SILGNethack Embeddings of entity IDs in 
grid Concat text fields Goal, feedback MLP over NetHack 

actions

ALFWorld Sum of embeddings of 
entity names in scene Concat text fields

Goal, feedback, history 
of past actions and 

feedback

Rank over RNN 
encoding of valid 
language actions

SILGTouchdown
Embeddings of entity IDs in 
panorama grid (or PCA of 

ResNet features)
Instruction Instruction

Index into 
representation slice 
corresponding to 

navigation direction
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Grid worlds



Structured input for each env
Environment World observation emb Joint text Text fields Action layer

RTFM Sum of embedding of entity 
name in grid Wiki of high level rules Goal, inventory MLP over movement 

directions

Messenger Embedding of entity IDs in 
grid Concat text fields Clauses in manual MLP over movement 

directions

SILGNethack Embeddings of entity IDs in 
grid Concat text fields Goal, feedback MLP over NetHack 

actions

ALFWorld Sum of embeddings of 
entity names in scene Concat text fields

Goal, feedback, history 
of past actions and 

feedback

Rank over RNN 
encoding of valid 
language actions

SILGTouchdown
Embeddings of entity IDs in 
panorama grid (or PCA of 

ResNet features)
Instruction Instruction

Index into 
representation slice 
corresponding to 

navigation direction
35

Text adventure



Structured input for each env
Environment World observation emb Joint text Text fields Action layer

RTFM Sum of embedding of entity 
name in grid Wiki of high level rules Goal, inventory MLP over movement 

directions

Messenger Embedding of entity IDs in 
grid Concat text fields Clauses in manual MLP over movement 

directions

SILGNethack Embeddings of entity IDs in 
grid Concat text fields Goal, feedback MLP over NetHack 

actions

ALFWorld Sum of embeddings of 
entity names in scene Concat text fields

Goal, feedback, history 
of past actions and 

feedback

Rank over RNN 
encoding of valid 
language actions

SILGTouchdown
Embeddings of entity IDs in 
panorama grid (or PCA of 

ResNet features)
Instruction Instruction

Index into 
representation slice 
corresponding to 

navigation direction
36

Long-horizon navigation

W/ real scenes + real language



Experiments
Situated Interactive Reader baseline (SIR)

• Concat position emb and world obs emb

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…

<latexit sha1_base64="wU9m1NAoa+XZFKpBp9DCfb1xZrc=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAuaCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP7V+O8do9SsVDc6EGEXkC6gnUYJdpY5dtWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThGkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwB/9ZEl</latexit>

Z
<latexit sha1_base64="bGDh9QInq8KIY6ywnusFm1ck65c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAm4SSEKYnZxNxszOLjOzQlhSWtlYKGLrU6TyIex8Bl/CyaXQ6A8DH/9/DnPO8WPOlHacTyuztLyyupZdz21sbm3v5Hf3aipKJEWPRjySDZ8o5Eygp5nm2IglktDnWPcHV5O8fodSsUjc6GGM7ZD0BAsYJdpYVa+TLzhFZyr7L7hzKFy+j6tf94fjSif/0epGNAlRaMqJUk3XiXU7JVIzynGUayUKY0IHpIdNg4KEqNrpdNCRfWycrh1E0jyh7an7syMloVLD0DeVIdF9tZhNzP+yZqKDUjtlIk40Cjr7KEi4rSN7srXdZRKp5kMDhEpmZrVpn0hCtblNzhzBXVz5L9ROi+558azqFMolmCkLB3AEJ+DCBZThGirgAQWEB3iCZ+vWerRerNdZacaa9+zDL1lv33hhkSA=</latexit>

U
<latexit sha1_base64="y8mxjEmAK28oweU0KuQ/CeEJ/GM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7IprOgI1lArlBsoTZydlkzOyFmVkhhJRWNhaK2PoUqXwIO5/Bl3ByKTTxh4GP/z+HOed4seBK2/aXlVpZXVvfSG9mtrZ3dvey+wc1FSWSYZVFIpINjyoUPMSq5lpgI5ZIA09g3evfTPL6PUrFo7CiBzG6Ae2G3OeMamOVK+1szs7bU5FlcOaQu/4Yl78fjseldvaz1YlYEmComaBKNR071u6QSs2ZwFGmlSiMKevTLjYNhjRA5Q6ng47IqXE6xI+keaEmU/d3x5AGSg0Cz1QGVPfUYjYx/8uaifYL7pCHcaIxZLOP/EQQHZHJ1qTDJTItBgYok9zMSliPSsq0uU3GHMFZXHkZaud55zJ/UbZzxQLMlIYjOIEzcOAKinALJagCA4RHeIYX6856sl6tt1lpypr3HMIfWe8/dt2RHw==</latexit>

T

<latexit sha1_base64="+sxOtlbjS9ymjgAkV74K4RaTZuo=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgBaWCZgLJEuYnZwkY2Znl5lZISwprWwsFLH1KVL5EHY+gy/h5FJo4g8DH/9/DnPO8SPOlHacLyu1tLyyupZez2xsbm3vZHf3qiqMJcUKDXko6z5RyJnAimaaYz2SSAKfY83vX43z2j1KxUJxqwcRegHpCtZhlGhjla9b2ZyTdyayF8GdQe7yY1T+fjgclVrZz2Y7pHGAQlNOlGq4TqS9hEjNKMdhphkrjAjtky42DAoSoPKSyaBD+9g4bbsTSvOEtifu746EBEoNAt9UBkT31Hw2Nv/LGrHuFLyEiSjWKOj0o07MbR3a463tNpNINR8YIFQyM6tNe0QSqs1tMuYI7vzKi1A9zbvn+bOykysWYKo0HMARnIALF1CEGyhBBSggPMIzvFh31pP1ar1NS1PWrGcf/sh6/wFenZEP</latexit>

D

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>

Ri
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Experiments
Situated Interactive Reader baseline (SIR)

• Encode text fields with LSTMs

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…

<latexit sha1_base64="wU9m1NAoa+XZFKpBp9DCfb1xZrc=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAuaCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP7V+O8do9SsVDc6EGEXkC6gnUYJdpY5dtWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThGkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwB/9ZEl</latexit>

Z
<latexit sha1_base64="bGDh9QInq8KIY6ywnusFm1ck65c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAm4SSEKYnZxNxszOLjOzQlhSWtlYKGLrU6TyIex8Bl/CyaXQ6A8DH/9/DnPO8WPOlHacTyuztLyyupZdz21sbm3v5Hf3aipKJEWPRjySDZ8o5Eygp5nm2IglktDnWPcHV5O8fodSsUjc6GGM7ZD0BAsYJdpYVa+TLzhFZyr7L7hzKFy+j6tf94fjSif/0epGNAlRaMqJUk3XiXU7JVIzynGUayUKY0IHpIdNg4KEqNrpdNCRfWycrh1E0jyh7an7syMloVLD0DeVIdF9tZhNzP+yZqKDUjtlIk40Cjr7KEi4rSN7srXdZRKp5kMDhEpmZrVpn0hCtblNzhzBXVz5L9ROi+558azqFMolmCkLB3AEJ+DCBZThGirgAQWEB3iCZ+vWerRerNdZacaa9+zDL1lv33hhkSA=</latexit>

U
<latexit sha1_base64="y8mxjEmAK28oweU0KuQ/CeEJ/GM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7IprOgI1lArlBsoTZydlkzOyFmVkhhJRWNhaK2PoUqXwIO5/Bl3ByKTTxh4GP/z+HOed4seBK2/aXlVpZXVvfSG9mtrZ3dvey+wc1FSWSYZVFIpINjyoUPMSq5lpgI5ZIA09g3evfTPL6PUrFo7CiBzG6Ae2G3OeMamOVK+1szs7bU5FlcOaQu/4Yl78fjseldvaz1YlYEmComaBKNR071u6QSs2ZwFGmlSiMKevTLjYNhjRA5Q6ng47IqXE6xI+keaEmU/d3x5AGSg0Cz1QGVPfUYjYx/8uaifYL7pCHcaIxZLOP/EQQHZHJ1qTDJTItBgYok9zMSliPSsq0uU3GHMFZXHkZaud55zJ/UbZzxQLMlIYjOIEzcOAKinALJagCA4RHeIYX6856sl6tt1lpypr3HMIfWe8/dt2RHw==</latexit>

T

<latexit sha1_base64="+sxOtlbjS9ymjgAkV74K4RaTZuo=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgBaWCZgLJEuYnZwkY2Znl5lZISwprWwsFLH1KVL5EHY+gy/h5FJo4g8DH/9/DnPO8SPOlHacLyu1tLyyupZez2xsbm3vZHf3qiqMJcUKDXko6z5RyJnAimaaYz2SSAKfY83vX43z2j1KxUJxqwcRegHpCtZhlGhjla9b2ZyTdyayF8GdQe7yY1T+fjgclVrZz2Y7pHGAQlNOlGq4TqS9hEjNKMdhphkrjAjtky42DAoSoPKSyaBD+9g4bbsTSvOEtifu746EBEoNAt9UBkT31Hw2Nv/LGrHuFLyEiSjWKOj0o07MbR3a463tNpNINR8YIFQyM6tNe0QSqs1tMuYI7vzKi1A9zbvn+bOykysWYKo0HMARnIALF1CEGyhBBSggPMIzvFh31pP1ar1NS1PWrGcf/sh6/wFenZEP</latexit>

D

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>
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Experiments
Situated Interactive Reader baseline (SIR)

• For each text field, compute attention over joint text and self-attention


• Combine via weighted sum

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…

<latexit sha1_base64="wU9m1NAoa+XZFKpBp9DCfb1xZrc=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAuaCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP7V+O8do9SsVDc6EGEXkC6gnUYJdpY5dtWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThGkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwB/9ZEl</latexit>

Z
<latexit sha1_base64="bGDh9QInq8KIY6ywnusFm1ck65c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAm4SSEKYnZxNxszOLjOzQlhSWtlYKGLrU6TyIex8Bl/CyaXQ6A8DH/9/DnPO8WPOlHacTyuztLyyupZdz21sbm3v5Hf3aipKJEWPRjySDZ8o5Eygp5nm2IglktDnWPcHV5O8fodSsUjc6GGM7ZD0BAsYJdpYVa+TLzhFZyr7L7hzKFy+j6tf94fjSif/0epGNAlRaMqJUk3XiXU7JVIzynGUayUKY0IHpIdNg4KEqNrpdNCRfWycrh1E0jyh7an7syMloVLD0DeVIdF9tZhNzP+yZqKDUjtlIk40Cjr7KEi4rSN7srXdZRKp5kMDhEpmZrVpn0hCtblNzhzBXVz5L9ROi+558azqFMolmCkLB3AEJ+DCBZThGirgAQWEB3iCZ+vWerRerNdZacaa9+zDL1lv33hhkSA=</latexit>

U
<latexit sha1_base64="y8mxjEmAK28oweU0KuQ/CeEJ/GM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7IprOgI1lArlBsoTZydlkzOyFmVkhhJRWNhaK2PoUqXwIO5/Bl3ByKTTxh4GP/z+HOed4seBK2/aXlVpZXVvfSG9mtrZ3dvey+wc1FSWSYZVFIpINjyoUPMSq5lpgI5ZIA09g3evfTPL6PUrFo7CiBzG6Ae2G3OeMamOVK+1szs7bU5FlcOaQu/4Yl78fjseldvaz1YlYEmComaBKNR071u6QSs2ZwFGmlSiMKevTLjYNhjRA5Q6ng47IqXE6xI+keaEmU/d3x5AGSg0Cz1QGVPfUYjYx/8uaifYL7pCHcaIxZLOP/EQQHZHJ1qTDJTItBgYok9zMSliPSsq0uU3GHMFZXHkZaud55zJ/UbZzxQLMlIYjOIEzcOAKinALJagCA4RHeIYX6856sl6tt1lpypr3HMIfWe8/dt2RHw==</latexit>

T

<latexit sha1_base64="+sxOtlbjS9ymjgAkV74K4RaTZuo=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgBaWCZgLJEuYnZwkY2Znl5lZISwprWwsFLH1KVL5EHY+gy/h5FJo4g8DH/9/DnPO8SPOlHacLyu1tLyyupZez2xsbm3vZHf3qiqMJcUKDXko6z5RyJnAimaaYz2SSAKfY83vX43z2j1KxUJxqwcRegHpCtZhlGhjla9b2ZyTdyayF8GdQe7yY1T+fjgclVrZz2Y7pHGAQlNOlGq4TqS9hEjNKMdhphkrjAjtky42DAoSoPKSyaBD+9g4bbsTSvOEtifu746EBEoNAt9UBkT31Hw2Nv/LGrHuFLyEiSjWKOj0o07MbR3a463tNpNINR8YIFQyM6tNe0QSqs1tMuYI7vzKi1A9zbvn+bOykysWYKo0HMARnIALF1CEGyhBBSggPMIzvFh31pP1ar1NS1PWrGcf/sh6/wFenZEP</latexit>

D

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>

Ri

39



Experiments
Situated Interactive Reader baseline (SIR)

• Learn codependent representation with FiLM2


• Estimate baseline and distribution over actions 

Joint text Text field i-1

Encode text

Encode text

Attention and weighted averaging

Encode text

Text field i

Joint text summary 
conditioned on text field i-1

…World obs emb

Summary of text field i

Position emb

FiLM2 network

Concat

Concat

RL Policy RL baseline estimate

…

<latexit sha1_base64="wU9m1NAoa+XZFKpBp9DCfb1xZrc=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAuaCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP7V+O8do9SsVDc6EGEXkC6gnUYJdpY5dtWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThGkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwB/9ZEl</latexit>

Z
<latexit sha1_base64="bGDh9QInq8KIY6ywnusFm1ck65c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgI1lAm4SSEKYnZxNxszOLjOzQlhSWtlYKGLrU6TyIex8Bl/CyaXQ6A8DH/9/DnPO8WPOlHacTyuztLyyupZdz21sbm3v5Hf3aipKJEWPRjySDZ8o5Eygp5nm2IglktDnWPcHV5O8fodSsUjc6GGM7ZD0BAsYJdpYVa+TLzhFZyr7L7hzKFy+j6tf94fjSif/0epGNAlRaMqJUk3XiXU7JVIzynGUayUKY0IHpIdNg4KEqNrpdNCRfWycrh1E0jyh7an7syMloVLD0DeVIdF9tZhNzP+yZqKDUjtlIk40Cjr7KEi4rSN7srXdZRKp5kMDhEpmZrVpn0hCtblNzhzBXVz5L9ROi+558azqFMolmCkLB3AEJ+DCBZThGirgAQWEB3iCZ+vWerRerNdZacaa9+zDL1lv33hhkSA=</latexit>

U
<latexit sha1_base64="y8mxjEmAK28oweU0KuQ/CeEJ/GM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7IprOgI1lArlBsoTZydlkzOyFmVkhhJRWNhaK2PoUqXwIO5/Bl3ByKTTxh4GP/z+HOed4seBK2/aXlVpZXVvfSG9mtrZ3dvey+wc1FSWSYZVFIpINjyoUPMSq5lpgI5ZIA09g3evfTPL6PUrFo7CiBzG6Ae2G3OeMamOVK+1szs7bU5FlcOaQu/4Yl78fjseldvaz1YlYEmComaBKNR071u6QSs2ZwFGmlSiMKevTLjYNhjRA5Q6ng47IqXE6xI+keaEmU/d3x5AGSg0Cz1QGVPfUYjYx/8uaifYL7pCHcaIxZLOP/EQQHZHJ1qTDJTItBgYok9zMSliPSsq0uU3GHMFZXHkZaud55zJ/UbZzxQLMlIYjOIEzcOAKinALJagCA4RHeIYX6856sl6tt1lpypr3HMIfWe8/dt2RHw==</latexit>

T

<latexit sha1_base64="+sxOtlbjS9ymjgAkV74K4RaTZuo=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgBaWCZgLJEuYnZwkY2Znl5lZISwprWwsFLH1KVL5EHY+gy/h5FJo4g8DH/9/DnPO8SPOlHacLyu1tLyyupZez2xsbm3vZHf3qiqMJcUKDXko6z5RyJnAimaaYz2SSAKfY83vX43z2j1KxUJxqwcRegHpCtZhlGhjla9b2ZyTdyayF8GdQe7yY1T+fjgclVrZz2Y7pHGAQlNOlGq4TqS9hEjNKMdhphkrjAjtky42DAoSoPKSyaBD+9g4bbsTSvOEtifu746EBEoNAt9UBkT31Hw2Nv/LGrHuFLyEiSjWKOj0o07MbR3a463tNpNINR8YIFQyM6tNe0QSqs1tMuYI7vzKi1A9zbvn+bOykysWYKo0HMARnIALF1CEGyhBBSggPMIzvFh31pP1ar1NS1PWrGcf/sh6/wFenZEP</latexit>

D

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="rVYsicB5ptqjANHzlzp1hKz3wbs=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOiI1lAuYCyRJmJyfJmNnZZWZWCEtKKxsLRWx9ilQ+hJ3P4Es4uRSa+MPAx/+fw5xz/IgzpR3ny0otLa+srqXXMxubW9s72d29qgpjSbFCQx7Kuk8UciawopnmWI8kksDnWPP71+O8do9SsVDc6kGEXkC6gnUYJdpY5atWNufknYnsRXBnkLv8GJW/Hw5HpVb2s9kOaRyg0JQTpRquE2kvIVIzynGYacYKI0L7pIsNg4IEqLxkMujQPjZO2+6E0jyh7Yn7uyMhgVKDwDeVAdE9NZ+Nzf+yRqw7BS9hIoo1Cjr9qBNzW4f2eGu7zSRSzQcGCJXMzGrTHpGEanObjDmCO7/yIlRP8+55/qzs5IoFmCoNB3AEJ+DCBRThBkpQAQoIj/AML9ad9WS9Wm/T0pQ169mHP7LefwBaEZEM</latexit>

A
<latexit sha1_base64="v2U0Jq1ddDlFaAT3n2Tqy7lWGUE=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOQBrLBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73S5O8fo9SsUjc6kGMXki6ggWMEm2sSqmdzTl5Zyp7Gdw55K4/xpXvh+NxuZ39bHUimoQoNOVEqabrxNobEqkZ5TjKtBKFMaF90sWmQUFCVN5wOujIPjVOxw4iaZ7Q9tT93TEkoVKD0DeVIdE9tZhNzP+yZqKDgjdkIk40Cjr7KEi4rSN7srXdYRKp5gMDhEpmZrVpj0hCtblNxhzBXVx5GWrnefcyf1FxcsUCzJSGIziBM3DhCopwA2WoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP10ZkQ4=</latexit>

C

<latexit sha1_base64="C0rp3hus6McOKChN4H1Uz0BpM7c=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7IprOgE3KBMwFkiXMTs4mY2Znl5lZIYSUVjYWitj6FKl8CDufwZdwcik08YeBj/8/hznn+DFnSjvOl5VaWV1b30hvZra2d3b3svsHNRUlkmKVRjySDZ8o5ExgVTPNsRFLJKHPse73byZ5/R6lYpG41YMYvZB0BQsYJdpYlVI7m3PyzlT2MrhzyF1/jCvfD8fjcjv72epENAlRaMqJUk3XibU3JFIzynGUaSUKY0L7pItNg4KEqLzhdNCRfWqcjh1E0jyh7an7u2NIQqUGoW8qQ6J7ajGbmP9lzUQHBW/IRJxoFHT2UZBwW0f2ZGu7wyRSzQcGCJXMzGrTHpGEanObjDmCu7jyMtTO8+5l/qLi5IoFmCkNR3ACZ+DCFRShBGWoAgWER3iGF+vOerJerbdZacqa9xzCH1nvP2StkRM=</latexit>

H

<latexit sha1_base64="zu8svhJaNbaXIuIiadmGZpVN9kM=">AAAB6nicbVDLSgNBEOz1GVejUY9eBkPAU9gV0RwDgniSiOYByRJmJ7PJkJnZZWZWCEs+wYsHRbyKH+InePNvnDwOmljQUFR1090VJpxp43nfzsrq2vrGZm7L3d7J7+4V9g8aOk4VoXUS81i1QqwpZ5LWDTOcthJFsQg5bYbDy4nffKBKs1jem1FCA4H7kkWMYGOlu5su6xaKXtmbAi0Tf06K1fxnWrpyP2rdwlenF5NUUGkIx1q3fS8xQYaVYYTTsdtJNU0wGeI+bVsqsaA6yKanjlHJKj0UxcqWNGiq/p7IsNB6JELbKbAZ6EVvIv7ntVMTVYKMySQ1VJLZoijlyMRo8jfqMUWJ4SNLMFHM3orIACtMjE3HtSH4iy8vk8Zp2T8vn93aNCowQw6O4BhOwIcLqMI11KAOBPrwCM/w4nDnyXl13matK8585hD+wHn/AaXpkEg=</latexit>

Ni

<latexit sha1_base64="lSnQ7AOdJeGJ4+JLRRytX+VBIqk=">AAAB6nicbVDJSgNBEK1xjaPRqEcvjSHgKcyIaI4BQTzGJQskQ+jp9CRNenqGXoQw5BO8eFDEq/ghfoI3/8bOctDEBwWP96qoqhemnCnted/Oyura+sZmbsvd3snv7hX2DxoqMZLQOkl4IlshVpQzQeuaaU5bqaQ4DjlthsPLid98oFKxRNzrUUqDGPcFixjB2kp3t13WLRS9sjcFWib+nBSr+U9TunI/at3CV6eXEBNToQnHSrV9L9VBhqVmhNOx2zGKppgMcZ+2LRU4pirIpqeOUckqPRQl0pbQaKr+nshwrNQoDm1njPVALXoT8T+vbXRUCTImUqOpILNFkeFIJ2jyN+oxSYnmI0swkczeisgAS0y0Tce1IfiLLy+TxmnZPy+f3dg0KjBDDo7gGE7AhwuowjXUoA4E+vAIz/DicOfJeXXeZq0rznzmEP7Aef8BrAGQTA==</latexit>

Ri
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Results of SIR + enhancements
Env Generalization 

evaluation
Best 

enhancement

RTFM New scenes

New rules +state tracking

Messenger
New rules

New NL 

references

+state tracking

+local conv

+entity attn


+BERT

SILGNethack New scenes +local conv

ALFWorld New instructions +state tracking

ALFWorld 
+new scenes

New instructions

New scenes +state tracking

SILGSymTD New instructions

New scenes +state tracking
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Results of SIR + enhancements
RTFM

SILGSymTD

SILGNethack
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Results of SIR + enhancements

*ALFWorld Prev SOTA is lmitation learning w/ labeled trajectories

RTFM

Messenger

SILGNethack

ALFWorld new instr

ALFWorld+new scenes

SILGTouchdown 

0 25 50 75 100

SIR SIR+best enhance
Prev SOTA Human
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Results of SIR + enhancements
• Can train one arch across envs


• Consistent findings


• Lexical generalization to new NL 
surprisingly difficult when 
grounding to new rules


• Need better ways to incorporate 
pretrained LMs


• State-tracking over pre-policy 
representation consistently helpful


• Separating text fields for structured 
attention helps across envs than 
concatenating text for self-attention

RTFM

Messenger

SILGNethack

ALFWorld new instr

ALFWorld+new scenes

SILGTouchdown 

0 25 50 75 100

SIR SIR+best enhance
Prev SOTA Human
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Results of SIR + enhancements
• Is training on symbolic variant useful for 

achieving visual end-task?


• Shridhar et al: training on text 
ALFWorld transfers to 3D ALFRED


• Similarly here, training on SymTD 
transferrable to VisTD


• Apply same segmentation model to 
VisTD, compute policy w/ SymTD 
model


• Easier to RL in Sym (segmentation 
map of class IDs) vs. Vis (PCA of 
ResNet features) despite lower 
human upper bound 0

25

50

75

100

SIR SIR+best enhance Human

SILGSymTD SILGVisTD
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Summary
SILG: Situated Interactive Language Grounding Benchmark

• Combines unique generalization challenges


• Efficient environment for RL


• Easy to use


• Goal


• Quickly test new methods that generalize to diverse grounding challenges


• Identify gaps in current tasks/setups for creation of new environments
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Release
https://github.com/vzhong/silg

• Source code for SILG + SIR


• Docker image for installation


• Script to play envs yourself


• Instructions to add new envs!
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