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n Benchmark	Evaluation	with	skills	
• Skills	derived	from	embodied	activities
• Unified	VQA	evaluation	for	all	modalities
• Fine-grained	Failure	Diagnosis
• Real-world	combined	with	synthetic	data
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Decision Making During 
Long Horizon Task

Pointing

General Object Pointing

Spatial Relationship 
Pointing

Semantic Part Pointing

Q: Point to the baby stroller 
in the image. 

Q: Point to the nearest table.

Q: Point to the handle of the 
bike.

Bounding Box

Semantic Part 
Bounding Box

Spatial Relationship
Bounding Box

General Object
Bounding Box

Q: Give bounding box to the 
whisky bottle.

Q: Give bounding box to the 
most left cup.

Q: Give bounding box to the body 
of the bottle.

What’s the next action for picking up the tomato?
Where is the tomato?
How to navigate to the tomato?
What’s the correct trajectory to pick up the tomato?
 ... ...

Q: According to video and my current 
observation, how to go to toilet?

Video Clip Current Observation

A. Turn left to the door, move forward
B. Turn right to the door, move forward

C. Turn backward to the sofa, move forward

D. Turn right to the sofa, move forward

Video Clip Current Observation

Q: According to the video and my 
Current observation, where is guitar?

A.To front-left of me
B.To front-right of me

C.To back-left of me

Q: what action should I take next 
in order to prepare the water 
bottle?

A. Open bottle
B. Close bottle
C. Fill in 
bottle
D. None of the 
above

Video Clip

Video Clip

Q: What happens immediately after 
`turn on faucet’?

A. Wash the plate
B. Put plate into 
the sink
C. Walk to the bin
D. None of the 
above

Task Process Reasoning

ed

Video Clip

Q: Watch this video, where is 
the plastic cutting board?

A. Behind the dish 
rack

B. Under the table
C. Near the bed
D. None of the above

Q: Watch this episode for a 
robot to pick up a tomato and 
answer the following questions.

…

Trajectory Reasoning

Human Hand Trajectory 
Reasoning

Gripper Trajectory 
Reasoning

Object Trajectory
Reasoning

Q: Which arrow indicates the 
trajectory for hand to reach the 
bottom 
black 
notebook?

A. Red 
B. Green
C. Yellow
D. None of the above

Q: Which arrow indicates the 
Trajectory to zip the suitcase up?

A. Green
B. Blue
C. Yellow
D. None of the above

Q: Which arrow indicates the 
Trajectory for gripper to grasp 
the spoon?

A. Red
B. Green
C. Blue
D. None of the above

D.To back-right of me

Task Planning
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Long-horizon Category

Task Process Video Next Action Prediction Object Localization

Q: According to history video 
and current observation in the 
last frame, what is the next 
action in order to wash the 
apple and place it on the blue 
plate?

A. put apple in the sink
B. turn on the faucet
C. navigate to the blue plate
D. none of the above

Path Planning

Q: According to 
history video and 
current observation, 
how to navigate to 
the sink?

A. Turn around, forward
B. Turn left, forward
C. Turn right, forward
D. None of the above

Q: According to the 
history video and 
current observation 
where is the sink?

A. To front-left of me
B. To front-right of me
C. To back-left of me
D. To back-right of me

Pointing

Q: Identify the sink.

A. Blue dot
B. Yellow dot
C. Red dot
D. None of the above

Q: What’s the correct 
trajectory 
to put apple 
in the sink?

A. Blue arrow
B. Yellow arrow
C. Red arrow
D. None of the above

Trajectory Reasoning

Q: According to 
history video and 
current observation, 
where is the sink?

A. Facing refrigerator
B. Near coffee machine
C. Beneath window
D. None of the above

Relative Direction

Q: What’s the next 
action in order to 
wash the apple and 
place it on the 
blue plate?

A. Turn on faucet
B. Turn off faucet
C. Pick up apple
D. None of the above

Next Action Prediction

…

n Skills	derived	from	embodied	activities

n Skills evaluation	show	performance	

n Skills	enable	fine-grained	diagnosis
• Two	limited	capabilities	across	skills:
• Visual	Capabilities,	Spatial	Capabilites

BEAR-Agent

Q: Which arrow indicates the trajectory to 
reach silver pot?
A. Blue Arrow
B. Green Arrow
C. Red Arrow
D. None of the above

detect(“silver pot”) extend_arrow(“red”）

Knowledge Base:
1. To grasp the target object,
the extended trajectory should …
2. According to right-hand rule,
clockwise rotate the bottle cap
can open the bottle …
3. To wipe the table, correct 
trajectory should look like ..

Semantic Scene Graph
Node: Silver Pot
Edge: Lower-right to the gripper 

Notebook
For Recording history

Python Functions
def extend_arrow(img, color=‘blue’):

def update_scene_graph(img):

… …

def detect_object(img, obj_name):

In the history frames, the human
firstly collect breads from drawer…

GroundingDINO SoM DepthAnything

Multimodal
Models

Task-specific 
Prompt Activation

[Prompt] You are a vision expert 
in trajectory reasoning task, in
this category, you should use
your visual reasoning skills to 
identify which is the correct …

----------After Multiple Conversations ------------
[Thought]: I need to examine direction of red arrow.
[Action]: detect(“silver pot”), extend_arrow(“red”)
[Observation]: Received image.
[Thought]: Based on the image,
it seems the extended red arrow (yellow dashed line) 
intersects with the silver pot.
[Action]: No further action needed.
[Answer]: C. Red Arrow. 

def scene_segmentation(img):

n Skill-evaluation	enable	agent	design
• BEAR-Agent	with	tool	use	for	visual	cues
• Spatial	scene	graph	for	spatial	cues
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