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In this supplementary material, we provide detailed explanation of evaluation metrics, examples of collected data, data
collecting tools, how human test are performed and visualisation of several REVERIE results.

1. Evaluation Metrics
• Navigation Success: a navigation is considered successful only if the target object can be observed at the stop view-

point. Please note that to encourage the agent to approach closer to the target object, we set the objects visible if they
are within 3 meters away from the current location.

• Navigation Oracle Success: a navigation is considered oracle successful if the target object can be observed at one of
its passed viewpoints.

• Navigation SPL: it is the navigation success weighted by the length of navigation path, which is

1

N

N∑
i=1

Si
`i

max(`i, pi)
(1)

where N is the number of tasks, Si ∈ {0, 1} is a binary indicator of success of task i, `i is the shortest length between
the starting viewpoint and the goal viewpoint of task i, and pi is the path length of an agent for task i.

• Navigation Length: trajectory length in meters.

• REVERIE Success: a task is considered REVERIE successful if the output bounding box has an IoU (intersection over
union) ≥ 0.5 with the ground truth.

2. Typical Samples of The REVERIE Task
In Figure 1, we present several typical samples of the proposed REVERIE task. It shows the diversity in object category,

goal region, path instruction, and target object referring expression.

3. Data Collecting Tools
To collect data for the REVERIE task, we develop a WebGL based data collecting tool as shown in Figure 2 and Figure 3.

To facilitate the workers, we provide real-time updated reference information in the web page according to the location of
the agent, including the current level/total level, the current region, and the number of regions in the build having the same
function. At the goal location, in addition to highlighting the target object with a red 3D rectangle, we also provide the label
of the target object and the number of objects falling in the same category with the target object. Text and video instructions
are provided for workers to understand how to make high quality annotations as shown in Figure 2.
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Methods
Val Seen Val UnSeen Test (Unseen)

Navigation Acc. REVERIE Navigation Acc. REVERIE Navigation Acc. REVERIE
Succ. OSucc. SPL Length Succ. Succ. OSucc. SPL Length Succ. Succ. OSucc. SPL Length Succ.

Random 2.74 8.92 1.91 11.99 0.14 1.76 11.93 1.01 10.76 0.00 2.30 8.88 1.44 10.34 0.08
Shortest 100 100 100 10.46 5.83 100 100 100 9.47 3.61 100 100 100 9.39 4.64
R2R-TF 7.38 10.75 6.40 11.19 0.42 3.21 4.94 2.80 11.22 0.09 3.94 6.40 3.30 10.07 0.27
R2R-SF 29.59 35.70 24.01 12.88 0.49 4.20 8.07 2.84 11.07 0.23 3.99 6.88 3.09 10.89 0.17
RCM 23.33 29.44 21.82 10.70 0.28 9.29 14.23 6.97 11.98 0.11 7.84 11.68 6.67 10.60 0.22
SelfMonitor 41.25 43.29 39.61 7.54 2.52 8.15 11.28 6.44 9.07 0.37 5.80 8.39 4.53 9.23 0.59
FAST-Short 45.12 49.68 40.18 13.22 2.74 10.08 20.48 6.17 29.70 0.57 14.18 23.36 8.74 30.69 1.08
FAST-Lan-Only 8.36 23.61 3.67 49.43 0.14 9.37 29.76 3.65 45.03 0.40 8.15 28.45 2.88 46.19 0.40
Ours 28.74 41.81 18.81 37.96 1.62 11.87 28.97 5.58 50.89 0.60 9.92 25.14 3.79 48.58 0.48
Human – – – – – – – – – – 81.51 86.83 53.66 21.18 77.84

Table 1. REVERIE success rate achieved by combining state-of-the-art navigation methods with the RefExp method MAttNet [?] using
detected bounding boxes.

Val Seen Val UnSeen Test
Baseline 1.69 0.85 0.97
MAttNet 5.83 3.61 4.64
CM-Erase 6.11 4.89 4.26
Human – – 90.76

Table 2. Referring expression comprehension success rate (%) at the ground truth goal viewpoint of our REVERIE dataset using detected
bounding boxes.

4. Human Performance Test
To obtain the machine-human performance gap, we develop a WebGL based tool as shown in Figure 4 to test human

performance. In the tool, we show an instruction about a remote object to the worker. Then the worker needs to navigate to
the goal location and select one object as the target object from a range of object candidates. The worker can look around
and go forward/backword by dragging or clicking.

5. Visualisation of REVERIE Results
In Figure 5, we provide the visualisation of several REVERIE results obtained by the typical state-of-the-art method,

FAST-short, and the typical baseline method, R2R-SF.



Enter the bathroom with the red and black walls and turn on 
the sink.

Go down the hall to the bathroom of the bedroom with the 
large three section window and turn on the sink.

Go to the bathroom with black walls and clean out the sink.

Go to the office and clean the picture above the yellow stapler.

Go to the office room in the first level and bring me the 
picture to the right of the lamp.

Go to the office and clean the black and white picture of a child.

Go to the bedroom next to the bathroom on the second level 
and open the window on the left.

Move to the bedroom with the picture of a soup can and 
open the window on the far left.

Go to second level bed room with a Campbell's Tomato 
Soup picture and clean the window nearest to this picture.

Go to the bathroom with the window and the two towels and 
take the towel that isn't a hand towel.

Go to the bathroom of the beige bedroom whit an E on the 
wall and fold the towel on the right.

Go to the bathroom with a frilly white shower curtain and 
grab the towel directly across from the toilet.

Bring me the vase on the dining room table.

Go into the dining room and take the vase off the table.

Go to the dining room and take the vase.

Up the stairs in the room with the black paining on the wall 
take the left candle off the table.

Light the candle furthest from the windows in the lounge 
with green walls

Move to the lounge on level 2 with the egg sculpture and light 
the candle furthest from the windows

Figure 1. Several typical samples of the collected dataset, which involves various object category, goal region, path instruction, and object
referring expression.



Figure 2. Data collecting interface part I: instructions for AMT workers.



Figure 3. Data collecting interface Part II: assistant information and user input field.



Figure 4. Human test interface. Workers need first to navigate to the goal location by clicking or dragging mouse, and then identify the
target object. Only objects within 3 meters from the current location are highlighted. Different colors are used to facilitate workers to
distinguish one object from others.



Go to the bathroom with a frilly white shower curtain and clean the toilet.

OursFast-short R2R-SF

Go to the closet and bring me the pile of clothes on the left side of the shelf second from the top.

OursFast-short R2R-SF

Fast-short OursR2R-SFGoal Location

Go to the living room facing the kitchen and pull out the chair that is closer to the kitchen.

OursR2R-SFFast-short

In the bathroom with the long mirror and towels and brush resting on the tub, wipe the sink out.

Figure 5. Visualisation of several REVERIE results, including trajectories and referring expression grounding of three typical methods.
Colorized dots denote reachable locations, and different colors mark locations belonging to different regions according to the Matterport
dataset.


