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"State-of-the-art LLMs cannot handle complex planning 
tasks... even GPT-4 successfully produces a plan that 

meets all the constraints for a few tasks (0.6%)."

— TravelPlanner Benchmark (Jian Xie at el,. AAAI 2024)

"
"

Long-Horizon Travel Planning is Hard



Why Hard?



Case Study



The Problem: Pathology of Monolithic Planning

The Challenge

Semantic vs. Combinatorial Reasoning

○ LLMs excel at semantic reasoning
○ But fail at Long-Horizon Combinatorial 

Optimization

Hard Constraints

○ Rigid logical invariants (e.g., budget caps, 
temporal consistency)

Soft Constraints
○ User preferences (e.g., maximize attraction 

quality)

Current Paradigm
Monolithic Agents (ReAct/CoT)

● Uses a single policy to generate the entire 
trajectory sequentially

Failure Mode: Constraint Drift
○ A single error early in the sequence (e.g., 

overspending on Day 1) cascades

○ This reduces the valid solution space to zero



Solution 1: Reinforcement Learning



Solution 2: Multi-agent Approach
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Methodology

● Train the agent via Reinforcement Learning 
(RL)

○ Use GRPO method

● Autonomously plan, execute tools, and 
refine actions

● Maximize rewards over the entire episode

● Global Constraints
○ Trajectory-Level Verifier

● Local Constraints
○ Turn-Level Verifier

Limitations

● Single agent + Monolithic policy

● Sequential Inference

○ Day 1  →  Day 2  →  ...  →  Day 7

● Large Context Length

○ Higher training/inference cost & time

○ Requires more GPU memory

Baseline 1: DeepTravel (Yansong Ning et al., 2025)



Baseline 2: ATLAS (Ali Behrouz et al., 2025)

Methodology

● Multi-agent framework

● Search Agent

○ Interacts with tools

● Constraint Manager

○ Handles constraints

● Planner

○ Proposes a candidate schedule

● Checker

○ Verifies the plan against all constraints

● Search Advisor

○ Diagnoses failures and suggests search 

actions

Limitations

● High Resource Cost

○ 3-day plan = 6 mins inference

○ Excessive loops and context usage

● Post-hoc Checking Loop

○ Relies heavily on LLM quality

○ Not trainable/fine-tunable

○ More trial-and-error context length

● Sequential Bottlenecks

○ Sequential Planner-Checker loop



Baseline Limitations Comparison

DeepTravel
Ning et al., 2025

Single Agent Bottleneck

● Relies on a monolithic policy for the entire multi-day 
trajectory.

Sequential Inference

● Generates Day 1 to Day 7 in order; early errors cascade 
downstream.

Constraint Drift

● As context grows, attention to global constraints (like 
budget) dilutes.

High Memory Usage

● Long tool traces saturate the context window, requiring 
significant GPU resources.

ATLAS
Behrouz et al., 2025

High Computational Cost

● Verification loops are resource-heavy (e.g., 6 mins for a 
3-day plan).

Post-hoc Checking Loop

● Repairs plans after generation rather than enforcing 
constraints by construction.

Sequential Bottlenecks

● Iterative Planner-Checker loops increase latency 
significantly.

Fixed Architecture

● Typically not fine-tunable, relying heavily on the base LLM 
quality.



Baseline Limitations

ATLAS: Post-hoc Latency
Behrouz et al., 2025

RECURSIVE

CheckerPlanner

Post-hoc Checking Loop

➔ Relies heavily on LLM quality
➔ Not trainable/fine-tunable
➔ More trial-and-error context length

Constraint 
Manager

Day 1

DeepTravel: Monolithic Drift
Ning et al., 2025

Large Context Length

➔ Higher training/inference cost & time
➔ Requires more GPU memory

SEQUENTIAL

Day 2 Day 3 Day 7…Day 1

Verifier
reward

learnable 
with GRPO



Methodology

● MARL + GRPO

● Coordinator

○ Extract query information
○ Manage constraints
○ Distribute tasks into Executors

Our Solution: HiMAP-Travel



Methodology
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● Coordinator

● Executors

○ Departure Agent

○ Stay Agent

○ Travel Agent

○ Return Agent

Our Solution: HiMAP-Travel



Methodology

● MARL + GRPO

● Coordinator

● Executors

● Synchronized Global State

○ check(action)

○ commit(action)

○ checkpoint()

○ rollback()

Our Solution: HiMAP-Travel



Methodology

● MARL + GRPO

● Coordinator

● Executors

● Synchronized Global State

● Cooperative Bargaining Protocol

○ Feedback to Coordinator

○ Re-plan if infeasible

○ Reward calculation

Our Solution: HiMAP-Travel



We are a group of 5 looking for a 7-day travel itinerary, departing from Sault Ste. Marie towards Michigan. We plan to visit 3 different 
cities from March 15th to March 21st, 2022. Our budget allows us to spend up to $12,700. We require entire rooms for our stay. Could you 
help us with this plan?

Coordinator Agent
Step 1: information_extractor()
- Origin: Sault Ste. Marie
- Destination: Michigan
- Duration: 7 days
- Start date: 2022-03-15
- Cities to visit: 3
- Number of people: 5
- Budget: $12700

Step 2: city_search(Michigan): Alpena, Detroit, Escanaba, ...
Step 3: distribute_task()
- visiting_cities: Detroit, Grand Rapids, Traverse City
- budget_rate_per_day: $1778, $1778, $1905, ...

- Constraints:
  * House rules: entire room
  * Cuisine preferences: -
  * Room type: entire room
  * Transportation: -

Departure Agent (Day 1)

- Route: from Sault Ste. 
Marie to Detroit
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-15
- Constraints: ...

Stay Agent (Day 2)

- Route: stay at Detroit
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-16
- Constraints: ...

Travel Agent (Day 3)

- Route: from Detroit to Grand 
Rapids
- Budget: $1905.00
- Number of people: 5
- Date: 2022-03-17
- Constraints: ...

Return Agent (Day 7)

- Route: from Traverse City to 
Traverse City
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-20
- Constraints: ...

...

Day 1:
- Current city: 
Detroit(Michigan)
- Transportation: 
self-driving
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Detroit 
Riverwalk
- Lunch: Bmg All Day Dining
- Dinner: Mitalis Kitchen
- Accommodation: Cozy 1 
Bedroom In The Heart Of 
Fort Greene
- Total cost for the day: 
$1049.0

Day 2:
- Current city: 
Detroit(Michigan)
- Transportation: -
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Detroit 
Institute Of Arts, 
Motown Museum
- Lunch: Cafe 6
- Dinner: Mitalis 
Kitchen
- Accommodation: Cozy 1 
Bedroom In The Heart Of 
Fort Greene
- Total cost for the 
day: $1081.0

Day 3:
- Current city: Grand 
Rapids(Michigan)
- Transportation: self-driving
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Frederik Meijer 
Gardens Sculpture Park, Grand 
Rapids Art Museum
- Lunch: Swagath
- Dinner: Hahn S Kitchen
- Accommodation: 2 Bedrooms 
Apartment 10 Minutes From 
Manhattan
- Total cost for the day: 
$1067.7

Day 7:
- Current city: Sault Ste. 
Marie(Ontario)
- Transportation: 
self-driving
- Breakfast: Tasty Bites
- Attraction: -
- Lunch: -
- Dinner: -
- Accommodation: -
- Total cost for the day: 
$149.2

...



Experimental Results
Method Backbone Test FPR

(Final Pass Rate)

MTP GPT-4 0.60%

ATLAS Gemini-2.5-Pro 35.00%

DeepTravel Qwen3-8B 43.98%
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Experimental Results

Test Final Pass Rate (FPR)

52.65%
Outperforms ATLAS by +17.65%

Reliability

93%
Variance reduction vs. DeepTravel

Efficiency

2.5x
Latency reduction and GPU usage

Method Backbone Test FPR
(Final Pass Rate)

ATLAS Gemini-2.5-Pro 35.00%

DeepTravel Qwen3-8B 43.98%

HiMAP-Travel Qwen3-8B 52.65%



Conclusion
Key Takeaways

● HiMAP-Travel successfully mitigates Constraint Drift in long-horizon planning.

● The Synchronized Global State ensures deterministic safety for shared resources like budgets and venues.

● Achieved state-of-the-art 52.65% Test FPR on TravelPlanner, outperforming sequential baselines.

● Parallel execution enables a 2.5x latency reduction, making real-world deployment feasible.

HiMAP-Travel: Hierarchical Multi-Agent Planning for Long-Horizon Constrained Travel | ICML 2026



┌─────────────────────────────────────────────────────────────┐
│                User Query (Natural Language)                │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│            COORDINATOR AGENT (High-Level Planning)          │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  1. Information Extractor Tool                      │    │
│  │     → Extract structured info + start_date          │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  2. City Search Tool                                │    │
│  │     → Find available cities in destination state    │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  3. Distribute Task Tool                            │    │
│  │     → Select cities, allocate budget, create tasks  │    │
│  │     → Calculate dates for each day                  │    │
│  └─────────────────────────────────────────────────────┘    │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│         DAY PLANNER AGENTS (Parallel Execution)             │
│  ┌──────────────┐  ┌──────────────┐  ┌──────────────┐       │
│  │  Departure   │  │    Stay      │  │   Travel     │       │
│  │   Agent      │  │   Agent      │  │   Agent      │       │
│  │  (Day 1)     │  │  (Day 2,4,6) │  │  (Day 3,5)   │       │
│  └──────────────┘  └──────────────┘  └──────────────┘       │
│  ┌──────────────┐                                           │
│  │   Return     │  Each agent:                              │
│  │   Agent      │  - Searches flights/restaurants/hotels    │
│  │  (Day 7)     │  - Auto-filled parameters (date, city)    │
│  └──────────────┘  - Budget-aware decisions                 │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│         AGGREGATION & MULTI-REWARD EVALUATION               │
│  • Global Reward (Plan Quality): 0.0 - 1.0                  │
│  • Extraction Reward: 0.0 - 1.0                             │
│  • Local Day Rewards: 0.0 - 1.0 (per day)                   │
│                                                             │
│  Coordinator Reward = 0.8 × Global + 0.2 × Extraction       │
│  Day Planner Reward = 0.7 × Global + 0.3 × Local            │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Complete Travel Itinerary                      │
│  Day 1 (Departure): Flight, Breakfast, Lunch, Dinner, Hotel │
│  Day 2 (Stay): Meals, Attractions, Same Hotel               │
│  Day 3 (Travel): Flight, Meals, Attractions, New Hotel      │
│  ...                                                        │
│  Day 7 (Return): Flight, Breakfast, Lunch (Home for Dinner) │
└─────────────────────────────────────────────────────────────┘

We are a group of 5 looking for a 7-day travel itinerary, departing from Sault Ste. Marie towards Michigan. We plan to visit 3 
different cities from March 15th to March 21st, 2022. Our budget allows us to spend up to $12,700. We require entire rooms for 
our stay. Could you help us with this plan?

Coordinator Agent
Step 1: information_extractor()
- Origin: Sault Ste. Marie
- Destination: Michigan
- Duration: 7 days
- Start date: 2022-03-15
- Cities to visit: 3
- Number of people: 5
- Budget: $12700

Step 2: city_search(Michigan): Alpena, Detroit, Escanaba, ...
Step 3: distribute_task()
- visiting_cities: Detroit, Grand Rapids, Traverse City
- budget_rate_per_day: $1778, $1778, $1905, ...

- Constraints:
  * House rules: entire room
  * Cuisine preferences: -
  * Room type: entire room
  * Transportation: -

Departure Agent (Day 1)

- Route: from Sault Ste. Marie 
to Detroit
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-15
- Constraints: ...

Stay Agent (Day 2)

- Route: stay at Detroit
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-16
- Constraints: ...

Travel Agent (Day 3)

- Route: from Detroit to Grand 
Rapids
- Budget: $1905.00
- Number of people: 5
- Date: 2022-03-17
- Constraints: ...

Return Agent (Day 7)

- Route: from Traverse City to 
Traverse City
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-20
- Constraints: ...

...

Day 1:
- Current city: 
Detroit(Michigan)
- Transportation: self-driving
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Detroit Riverwalk
- Lunch: Bmg All Day Dining
- Dinner: Mitalis Kitchen
- Accommodation: Cozy 1 Bedroom 
In The Heart Of Fort Greene
- Total cost for the day: 
$1049.0

Day 2:
- Current city: 
Detroit(Michigan)
- Transportation: -
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Detroit 
Institute Of Arts, Motown 
Museum
- Lunch: Cafe 6
- Dinner: Mitalis Kitchen
- Accommodation: Cozy 1 
Bedroom In The Heart Of 
Fort Greene
- Total cost for the day: 
$1081.0

Day 3:
- Current city: Grand 
Rapids(Michigan)
- Transportation: self-driving
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Frederik Meijer 
Gardens Sculpture Park, Grand 
Rapids Art Museum
- Lunch: Swagath
- Dinner: Hahn S Kitchen
- Accommodation: 2 Bedrooms 
Apartment 10 Minutes From 
Manhattan
- Total cost for the day: 
$1067.7

Day 7:
- Current city: Sault Ste. 
Marie(Ontario)
- Transportation: self-driving
- Breakfast: Tasty Bites
- Attraction: -
- Lunch: -
- Dinner: -
- Accommodation: -
- Total cost for the day: 
$149.2

...



V1 vs. V2



V1 Architecture
┌─────────────────────────────────────────────────────────────┐
│                    User Query (Natural Language)            │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Travel Planner Workflow                        │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  1. Information Extractor Tool                      │    │
│  │     → Extract: origin, destination, days, budget... │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  2. Planning Tools (Flight, Restaurant, Hotel...)   │    │
│  │     → Search and select travel components           │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  3. Cost Enquiry Tool                               │    │
│  │     → Calculate costs and validate budget           │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  4. Finish Tool                                     │    │
│  │     → Complete plan                                 │    │
│  └─────────────────────────────────────────────────────┘    │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Plan Evaluator (3-Component Reward)            │
│  • Plan Quality Score (0-1.0)                               │
│  • Extraction Reward (0-0.15)                               │
│  • Constraint Adherence Reward (0-0.10)                     │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Complete Travel Itinerary                      │
│  Day 1: Flight, Breakfast, Attractions, Lunch, Dinner, Hotel│
│  Day 2: ...                                                 │
│  Day N: Return home                                         │
└─────────────────────────────────────────────────────────────┘

Can you generate a 5-day travel itinerary for a group of 4, departing from Myrtle Beach and 
planning to visit 2 cities in Tennessee? The trip is scheduled from March 14th to March 18th, 
2022, and we have allocated a budget of $5,500. We would prefer to stay in private rooms during 
our accommodations.

Step 1: Information Extractor:
- Origin: Myrtle Beach
- Destination: Tennessee
- Duration: 5 days
- Cities to visit: 2
- Number of people: 4
- Budget: $5500
- Travel dates: 2022-03-14 to 2022-03-18
- Room requirement: private room
...

Step 2.1: city_search(Tennessee): Bristol, Chattanooga, Knoxville, Nashville, ...

Step 2.2: accommodation_search(Chattanooga, Tennessee)
          accommodation_search(Nashville, Tennessee)
          ...
Step 2.3: restaurant_search(Chattanooga, Tennessee)
          restaurant_search(Nashville, Tennessee)
          ...
Step 2.4: flight_search(Myrtle Beach, South Carolina, Chattanooga, Tennessee)
          distance_search(Chattanooga, Tennessee, Nashville, Tennessee)
          ...
Step 3.1: cost_enquiry(...)
Day 1:
- Current city: Chattanooga(Tennessee)
- Transportation: self-driving
- Breakfast: Ichiban
- Attraction: Ruby Falls, Tennessee Aquarium
- Lunch: Ichiban
- Dinner: Ichiban
- Accommodation: Sunny Room Pvte Office In Huge Loft
- Total cost for the day: $2538.6

Step 3.2: cost_enquiry(...)
Day 2:
- Current city: Chattanooga(Tennessee)
- Transportation: -
- Breakfast: Ichiban
- Attraction: Ruby Falls, Tennessee Aquarium
- Lunch: Ichiban
- Dinner: Ichiban
- Accommodation: Sunny Room Pvte Office In Huge Loft
- Total cost for the day: $2500.0

...

Step 4: finish()



Plan Evaluation
┌─────────────────────────────────────────────────────────────┐
│                    User Query (Natural Language)            │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Travel Planner Workflow                        │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  1. Information Extractor Tool                      │    │
│  │     → Extract: origin, destination, days, budget... │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  2. Planning Tools (Flight, Restaurant, Hotel...)   │    │
│  │     → Search and select travel components           │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  3. Cost Enquiry Tool                               │    │
│  │     → Calculate costs and validate budget           │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  4. Finish Tool                                     │    │
│  │     → Complete plan                                 │    │
│  └─────────────────────────────────────────────────────┘    │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Plan Evaluator (3-Component Reward)            │
│  • Plan Quality Score (0-1.0)                               │
│  • Extraction Reward (0-0.15)                               │
│  • Constraint Adherence Reward (0-0.10)                     │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Complete Travel Itinerary                      │
│  Day 1: Flight, Breakfast, Attractions, Lunch, Dinner, Hotel│
│  Day 2: ...                                                 │
│  Day N: Return home                                         │
└─────────────────────────────────────────────────────────────┘

Hard Constraints:
  Raw score: 60.00/100
  Issues (4):
    - ✗ Budget exceeded: $9358.9 > $5500 (+$3858.9, +70.2%)
    - ✓ Days: 5 = 5
    - ✓ People: 4 consistent across all days
    - ✓ Cities: 2 = 2

Field Completeness:
  Raw score: 100.00/100
  Issues (4):
    - Day 2: ✓ Stay day - no transport needed (staying in same city)
    - Day 4: ✓ Stay day - no transport needed (staying in same city)
    - Day 5: ✓ Last day - returning home (100% valid in training)
    - Day 5: ✓ Last day - attraction dash acceptable (62.2% in training)

Transportation Logic:
  Raw score: 100.00/100
  ✓ No issues found - Enhanced evaluation passed

Location Consistency:
  Raw score: 100.00/100
  Issues (3):
    - Day 5: Breakfast in departure city Nashville(Tennessee) - travel day pattern (acceptable)
    - Day 5: Lunch in departure city Nashville(Tennessee) - travel day pattern (acceptable)
    - Day 5: Dinner in departure city Nashville(Tennessee) - travel day pattern (acceptable)

Meal Coverage:
  Raw score: 100.00/100
  ✓ No issues found - Enhanced evaluation passed

Attraction Quality:
  Raw score: 100.00/100
  ✓ No issues found - Enhanced evaluation passed

Accommodation Logic:
  Raw score: 90.00/100
  Issues (2):
    - Day 1: Minor accommodation capacity shortage (2 vs 4 people)
    - Day 2: Minor accommodation capacity shortage (2 vs 4 people)

Cost Accuracy:
  Raw score: 60.00/100
  Issues (1):
    - Budget exceeded: $9358.90 / $5500.00 = 170.16% > 100% (penalty: -40.0)

Extraction Evaluation:
  ✓ No issues found - Enhanced evaluation passed



v1 vs v2 Architecture ┌─────────────────────────────────────────────────────────────┐
│                User Query (Natural Language)                │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│            COORDINATOR AGENT (High-Level Planning)          │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  1. Information Extractor Tool                      │    │
│  │     → Extract structured info + start_date          │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  2. City Search Tool                                │    │
│  │     → Find available cities in destination state    │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  3. Distribute Task Tool                            │    │
│  │     → Select cities, allocate budget, create tasks  │    │
│  │     → Calculate dates for each day                  │    │
│  └─────────────────────────────────────────────────────┘    │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│         DAY PLANNER AGENTS (Parallel Execution)             │
│  ┌──────────────┐  ┌──────────────┐  ┌──────────────┐       │
│  │  Departure   │  │    Stay      │  │   Travel     │       │
│  │   Agent      │  │   Agent      │  │   Agent      │       │
│  │  (Day 1)     │  │  (Day 2,4,6) │  │  (Day 3,5)   │       │
│  └──────────────┘  └──────────────┘  └──────────────┘       │
│  ┌──────────────┐                                           │
│  │   Return     │  Each agent:                              │
│  │   Agent      │  - Searches flights/restaurants/hotels    │
│  │  (Day 7)     │  - Auto-filled parameters (date, city)    │
│  └──────────────┘  - Budget-aware decisions                 │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│         AGGREGATION & MULTI-REWARD EVALUATION               │
│  • Global Reward (Plan Quality): 0.0 - 1.0                  │
│  • Extraction Reward: 0.0 - 1.0                             │
│  • Local Day Rewards: 0.0 - 1.0 (per day)                   │
│                                                             │
│  Coordinator Reward = 0.8 × Global + 0.2 × Extraction       │
│  Day Planner Reward = 0.7 × Global + 0.3 × Local            │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Complete Travel Itinerary                      │
│  Day 1 (Departure): Flight, Breakfast, Lunch, Dinner, Hotel │
│  Day 2 (Stay): Meals, Attractions, Same Hotel               │
│  Day 3 (Travel): Flight, Meals, Attractions, New Hotel      │
│  ...                                                        │
│  Day 7 (Return): Flight, Breakfast, Lunch (Home for Dinner) │
└─────────────────────────────────────────────────────────────┘

┌─────────────────────────────────────────────────────────────┐
│                    User Query (Natural Language)            │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Travel Planner Workflow                        │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  1. Information Extractor Tool                      │    │
│  │     → Extract: origin, destination, days, budget... │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  2. Planning Tools (Flight, Restaurant, Hotel...)   │    │
│  │     → Search and select travel components           │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  3. Cost Enquiry Tool                               │    │
│  │     → Calculate costs and validate budget           │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  4. Finish Tool                                     │    │
│  │     → Complete plan                                 │    │
│  └─────────────────────────────────────────────────────┘    │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Plan Evaluator (3-Component Reward)            │
│  • Plan Quality Score (0-1.0)                               │
│  • Extraction Reward (0-0.15)                               │
│  • Constraint Adherence Reward (0-0.10)                     │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Complete Travel Itinerary                      │
│  Day 1: Flight, Breakfast, Attractions, Lunch, Dinner, Hotel│
│  Day 2: ...                                                 │
│  Day N: Return home                                         │
└─────────────────────────────────────────────────────────────┘



┌─────────────────────────────────────────────────────────────┐
│                User Query (Natural Language)                │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│            COORDINATOR AGENT (High-Level Planning)          │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  1. Information Extractor Tool                      │    │
│  │     → Extract structured info + start_date          │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  2. City Search Tool                                │    │
│  │     → Find available cities in destination state    │    │
│  └─────────────────────────────────────────────────────┘    │
│                       │                                     │
│                       ▼                                     │
│  ┌─────────────────────────────────────────────────────┐    │
│  │  3. Distribute Task Tool                            │    │
│  │     → Select cities, allocate budget, create tasks  │    │
│  │     → Calculate dates for each day                  │    │
│  └─────────────────────────────────────────────────────┘    │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│         DAY PLANNER AGENTS (Parallel Execution)             │
│  ┌──────────────┐  ┌──────────────┐  ┌──────────────┐       │
│  │  Departure   │  │    Stay      │  │   Travel     │       │
│  │   Agent      │  │   Agent      │  │   Agent      │       │
│  │  (Day 1)     │  │  (Day 2,4,6) │  │  (Day 3,5)   │       │
│  └──────────────┘  └──────────────┘  └──────────────┘       │
│  ┌──────────────┐                                           │
│  │   Return     │  Each agent:                              │
│  │   Agent      │  - Searches flights/restaurants/hotels    │
│  │  (Day 7)     │  - Auto-filled parameters (date, city)    │
│  └──────────────┘  - Budget-aware decisions                 │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│         AGGREGATION & MULTI-REWARD EVALUATION               │
│  • Global Reward (Plan Quality): 0.0 - 1.0                  │
│  • Extraction Reward: 0.0 - 1.0                             │
│  • Local Day Rewards: 0.0 - 1.0 (per day)                   │
│                                                             │
│  Coordinator Reward = 0.8 × Global + 0.2 × Extraction       │
│  Day Planner Reward = 0.7 × Global + 0.3 × Local            │
└──────────────────────┬──────────────────────────────────────┘
                       │
                       ▼
┌─────────────────────────────────────────────────────────────┐
│              Complete Travel Itinerary                      │
│  Day 1 (Departure): Flight, Breakfast, Lunch, Dinner, Hotel │
│  Day 2 (Stay): Meals, Attractions, Same Hotel               │
│  Day 3 (Travel): Flight, Meals, Attractions, New Hotel      │
│  ...                                                        │
│  Day 7 (Return): Flight, Breakfast, Lunch (Home for Dinner) │
└─────────────────────────────────────────────────────────────┘

We are a group of 5 looking for a 7-day travel itinerary, departing from Sault Ste. Marie towards Michigan. We plan to visit 3 
different cities from March 15th to March 21st, 2022. Our budget allows us to spend up to $12,700. We require entire rooms for 
our stay. Could you help us with this plan?

Coordinator Agent
Step 1: information_extractor()
- Origin: Sault Ste. Marie
- Destination: Michigan
- Duration: 7 days
- Start date: 2022-03-15
- Cities to visit: 3
- Number of people: 5
- Budget: $12700

Step 2: city_search(Michigan): Alpena, Detroit, Escanaba, ...
Step 3: distribute_task()
- visiting_cities: Detroit, Grand Rapids, Traverse City
- budget_rate_per_day: $1778, $1778, $1905, ...

- Constraints:
  * House rules: entire room
  * Cuisine preferences: -
  * Room type: entire room
  * Transportation: -

Departure Agent (Day 1)

- Route: from Sault Ste. Marie 
to Detroit
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-15
- Constraints: ...

Stay Agent (Day 2)

- Route: stay at Detroit
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-16
- Constraints: ...

Travel Agent (Day 3)

- Route: from Detroit to Grand 
Rapids
- Budget: $1905.00
- Number of people: 5
- Date: 2022-03-17
- Constraints: ...

Return Agent (Day 7)

- Route: from Traverse City to 
Traverse City
- Budget: $1778.00
- Number of people: 5
- Date: 2022-03-20
- Constraints: ...

...

Day 1:
- Current city: 
Detroit(Michigan)
- Transportation: self-driving
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Detroit Riverwalk
- Lunch: Bmg All Day Dining
- Dinner: Mitalis Kitchen
- Accommodation: Cozy 1 Bedroom 
In The Heart Of Fort Greene
- Total cost for the day: 
$1049.0

Day 2:
- Current city: 
Detroit(Michigan)
- Transportation: -
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Detroit 
Institute Of Arts, Motown 
Museum
- Lunch: Cafe 6
- Dinner: Mitalis Kitchen
- Accommodation: Cozy 1 
Bedroom In The Heart Of 
Fort Greene
- Total cost for the day: 
$1081.0

Day 3:
- Current city: Grand 
Rapids(Michigan)
- Transportation: self-driving
- Breakfast: N. Iqbal 
Restaurant
- Attraction: Frederik Meijer 
Gardens Sculpture Park, Grand 
Rapids Art Museum
- Lunch: Swagath
- Dinner: Hahn S Kitchen
- Accommodation: 2 Bedrooms 
Apartment 10 Minutes From 
Manhattan
- Total cost for the day: 
$1067.7

Day 7:
- Current city: Sault Ste. 
Marie(Ontario)
- Transportation: self-driving
- Breakfast: Tasty Bites
- Attraction: -
- Lunch: -
- Dinner: -
- Accommodation: -
- Total cost for the day: 
$149.2

...



Questions?


