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D Scenario-Based Analysis For Memory Utilization Bottlenecks

▶ RQ2. What are the key factors that negatively affect embodied agents’  
memory utilization capabilities?

0 TakeawaysMotivation

Current LLM-powered embodied agents succeed at simple tasks but struggle with  
real-world personalized assistance.

Personalized assistance require agents to understand user-specific meanings  
(e.g., favorite items, routines) from previous interaction histories.

Personalized Assistance TasksPrevious Embodied Tasks

“Bring the cup and place it on the right 
side of the table, then bring ...”

First, pick the cup.

Next, ...

W e propose MEMENTO, a two-stage evaluation framework to assess 
embodied agents’ memory utilization capabilities


Key findings

While agents can effectively recall object semantics,  
they struggle to comprehend user patterns

Embodied agents suffer from information overload and  
multi-memory coordination failures

Episodic memory is an essential module for personalized 
embodied agents


We devise user profile memory a hierarchical knowledge graph

      that manages personalized knowledge independently
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User PatternsObject Semantics

Information overload degrades 
memory utilization performance.

What was the favorite cup?

What was the breakfast routine?

My Favorite Cup

My Breakfast Routine

Bring my favorite cup 
and prepare my light  

breakfast setup

?

Is simply following instructions enough for 
personalized embodied agent?

“We investigate the challenges faced by LLM-powered embodied agents in 
personalized assistance tasks through the lens of memory utilization”

B Evaluation Setup: MEMENTO

D imension of personalized knowledge analysis

Object Semantics: identifying objects based on personal meaning


User Patterns: recalling sequences from behavioral routines


Key concept: Share the same episodes while varying the instruction

M emory Acquisition Stage M emory Utilization Stage
Episode #1 Episode #2 (b) Utilize episodic memory for personalized assistance task

Object Semantics: Preference User Pattern: Routine
Single-memory Task Joint-memory Task

Object Semantics: PreferenceObject Semantics: Preference
User Pattern: Routine

20

Agents fail to coordinate multiple 
memories.

C Evaluating Memory Utilization Across Embodied Agents

▶ RQ1. Can current LLM-powered embodied agents effectively  
utilize memory to perform personalized assistance tasks?

E Exploring Memory Design for Personalized Embodied Agents

▶ RQ3. How can we design memory architectures to better support  
personalized assistance tasks?

W e compare three memory formats: full episodic 
memory, summarized memory, and instruction-only 
setup.

E pisodic memory provides both personalized 
knowledge and in-context learning benefits.

Move cup to the living room 
table, and move bowl...

The cup is blue. 
That’s my favorite cup!

Task instruction

+ Additional info


+ Personalized knowledge

Move bowl ... and then, put 
apple on the bowl.  
It’s my light breakfast 
setting!

Task instruction 

+ Personalized knowledge

(a) Conduct object rearrangement task 
and accumulate episodic memory

Episode #2

User Profile Memory:  
Hierarchical knowledge graph for personalized knowledge

“Add the mug from my coffee set to my morning routine and 
prepare my morning routine.”

user_0 user_1 user_2User
...

Knowledge refers to

my morning 
routine 

(user pattern)

...

Elements
entails

before

composed of
before

target 
(object)

target 
(location)

on the  
kitchen table

on the  
kitchen counter

bowl a red mug a yellow platefork

W e construct user profile memory as a three-level knowledge graph with  
hierarchical edges for structure and temporal edges for sequential ordering.

U ser profile memory enhances embodied agents’ memory utilization capability.

Move my favorite cup to 
the living room table ...

Personalized Instruction

Memory (Ep #1 )

Move my favorite cup to 
the living room table ... 
and then, prepare my 
light breakfast setting!

Joint

Personalized Instruction

Memory (Ep #1) Memory (Ep #2)Episodic Memory
Episode #1

: user

knowledge

: knowledge

: object

(object semantics)
:

my coffee set 
(object semantics)

...LL M-powered embodied agents 
struggle with understanding  
personalized knowledge.

C urrent embodied agents  
can effectively recall object  
semantics but struggle to  
comprehend user patterns.

Move cup to the living room table 
... That’s my favorite cup! 

Task Instruction
... and then, put apple on the bowl.  
It’s my light breakfast setting!

Task Instruction
(user pattern)

: pattern

...

Act: 
DescribeObject[cup_1]

Results: A blue cup.



Thought: Based on the 
previous example, the 
user’s cup is blue.

Act: Pick[cup_1] ...

...

Act: Pick[bowl_1]

Results: Success

...

Thought: Next, I will 
prepare  the user’s ... 
Based on the previous 
example, ...

Act: FindObject[bowl] ...

Success Rate (SR)
40%50%

Memory Utilization Capability (𝛥SR)
50% -    60% = -10% 40% - (   60% +    80%) / 2 = -30%

(hierarchical)

(temporal)

: location
: edge

: edge
Thought: To find the user’s favorite 
cup, I need to identify ...

Act: DescribeObject[cup_1]

Results: A blue cup.

Interaction History
Thought: To set up the user’s light 
breakfast setting, I should move...

Act: Pick[bowl_1]

Results: Success

Interaction History

Success Rate  (SR)

60%

MEMENTO

: Personalized Embodied 
Agent Evaluation Framework

80%

(c) Evaluate memory utilization capability by 
comparing the Success Rate (𝛥SR)


