Level 4 – The Pool（实现向版本）
Objective：
Players complete 3 mini-puzzles in the Pool area (from single skill to dual skill and then to triple skill combination)

Obtain 1 CD + 2 Memory Fragments

Open the final exit door (to the next level)

The Minimal System We Need (UE5/Blueprints)

1.1 How to Make the Simplest Version of the Three 'Abilities'

A. Magnifier
Easiest Implementation: Raycasting + UI Prompt
The player holds down Right Mouse Button or F to enter 'Magnify Mode'

The screen can have a slight FOV reduction (optional), but the core is:
Shoot a Line Trace from the camera

If it hits a 'Clue Actor', display a small prompt (Widget) or trigger a highlight (Outline/Emissive)关键变量
  biomagnifying（bool）
  Clue Actor：ClueID（int / name）
B. Perspective Switch
Easiest implementation: Crouch + trigger “Illusion Visibility”
The player presses Ctrl to crouch (UE5 default)
When the player is in the designated area and crouching:
- The “Hidden Real Path” mesh is displayed
- The “Fake Path” mesh is hidden (or collision disabled)

Key variables:
- bIsCrouching (from character state)
- bInPerspectiveZone (triggered by overlap)

C. Radio Tuning:
Easiest implementation: Two/Three-step Enum state + trigger-driven material/visibility
The player presses Q/E to switch frequency (or mouse wheel)
Frequency Enum: ERadioMode = {Clear, Mirror, Off} (two-step is fine at first: Clear/Mirror)
No need for real audio spectrum; start with a state machine to control scene changes
Key variables:
- Radio Mode (Enum)
- OnRadioModeChanged (event dispatch)

1.2 Pool 'Water State System'
Controlled by a 'global manager' or a level blueprint variable:

Water State (Enum)

Murky (murky water: not clear)

Clear (clear water shows underwater paths/ladders)

Mirror (mirror shows reflection symbols/fake door clues)

Implementation method (choose one MVP is enough):
Option 1 (fastest): Show/hide method
Murky: show Murky Decal/of Plane, hide Underwater Path
Clear: hide Murky Decal, show Underwater Path
Mirror: show MirrorSymbolPlane (symbol plane only visible in reflection)

Option 2 (material parameter method):
Water material with a scalar parameter: Opacity/Reflections
Each time Radio Mode is switched, use SetScalarParameterValue
Level structure (can be used directly for Blockout) 

Make the Pool into 3 small, connected areas (avoid making a large maze that’s hard to tune): 
Zone A: Shallow water entry area (Tutorial: Camera perspective) 

Zone B: Murky water route area (Advanced: Tuning clear water frequency) 

Zone C: Fake exit hall (Integration: Mirror + Enlargement + Perspective) 

Finally: Final Door connects to the next level 
Use arches/corridors between each Zone for transitions, making it easier to control pacing.             
Three Puzzles:
Puzzle 1: Depth Illusion (using only perspective switching) scene setup

Zone A: Place a "shallow path that looks walkable" (FakePath).
The real path is next to it / around the corner (RealPath), but hidden by default.

Trigger Conditions:
- Player enters Zone A's PerspectiveTriggerBox (Overlap)
- Player interacts
- Player crouches (Perspective Switch):
- RealPath becomes visible (or collision enabled)
- FakePath becomes hidden (or collision disabled)

Success Criteria:
- Player reaches Zone A exit's ExitTriggerA
- Failure rollback (very important to avoid getting stuck)
- If player walks on FakePath:
- Trigger slight "slip/back to start" (teleport to Zone A start)
- Play water/echo sound (to indicate "this is fake")

Implementation Checklist (for programmers/blueprints):
- 2 StaticMeshes: FakePath / RealPath
- 1 TriggerBox: PerspectiveTriggerBoxA
- 1 TriggerBox: ExitTriggerA

Logic:
- Overlap A → bInPerspectiveZone = true
- Tick/event: if bInPerspectiveZone && bIsCrouching → RealPath visible + Collision ON; FakePath Collision OFF
Puzzle 2: Murky Water Reveal (Tune Radio to Clear + Collect CD)

Scene Setup:
Zone B: A murky water area blocks the 'underwater path/ladder'.
The target CD is placed at the end of the path (or midway).

Trigger Conditions:
Player enters Zone B RadioPuzzleTriggerB.
Player interaction:
Player switches RadioMode = Clear.

Environment Changes:
MurkyFogPlane is hidden.
UnderwaterPath is shown (tile path/underwater ladder/buoy).

Success Criteria:
Player picks up CD (PickupCD).
After picking up the CD: Door from Zone B to Zone C (DoorB) is unlocked.

Failure Handling:
If player wanders in murky water:
Entering deep water triggers 'teleport back to shore' (Teleport to Zone B entrance),
or more simply: add a BlockingVolume in the deep water area to prevent entry.

Implementation Checklist:
1 Enum state: Water State / RadioMode
2 sets of Actors:
MurkyFogPlane (show/hide)
UnderwaterPath (show/hide)
1 CD pickup item (Overlap pickup)
1 DoorB (door logic)

Logic:
Switching is only allowed after entering TriggerB (optional).
When RadioMode = Clear → show path.
Pick up CD → bHasCD = true → DoorB opens.
Puzzle 3: False Exit (Mirror Clues + Magnifying Glass Numbers + View Alignment):
Scene Layout (Zone C)
1. An archway that looks like an exit, Fake Door (blocked by default: Blocked)
2. A real exit door, Final Door (locked)
3. Four key tiles on the ground (Tile1~Tile4), each with a very faint number/scratch (only revealed under the magnifying glass)
4. A "Mirror Symbol Plane" MirrorSymbolPlane (only visible when RadioMode = Mirror)
o Displays a sequence, e.g., 2-4-1-3 (or corresponding symbols)
5. An "Alignment Spot" AlignmentSpot (the player must stand here and crouch for the fake door to "turn real")
Trigger Conditions:
Player enters Zone C

Player Interaction (broken into three steps)

Step 1: Obtain the sequence from the mirror frequency
Player switches to RadioMode = Mirror
Display MirrorSymbolPlane (reflection symbols/number sequence)

Step 2: Confirm tile numbers with magnifying glass
Player uses magnifying glass on Tile1~Tile4, corresponding number hints appear (a small UI number is fine)

Step 3: Step on the correct sequence + align viewpoint
Player steps on Tiles in the correct order (recorded using Overlap)
When the sequence is correct, the system signals Cutty to perform a small action/sound effect (no text needed)

Player stands on AlignmentSpot and crouches:
Fake Door disables collision (can pass through) or is hidden
Final Door opens (or appears)
Success Check
Player passes through FinalDoor’s ExitTriggerC
Failure Rewind (to avoid getting stuck/confused players)

If the wrong sequence is stepped on:
Play a short "noise" sound effect
Reset the Tile record (clear player input)
Optional: Make the MirrorSymbolPlane flash to indicate "go check the reflection"
Implementation checklist (very specific)

Actors/Components
Tiles: 4 TriggerBoxes (TileTrigger1.4)

Variables:
TargetSequence = [2,4,1,3] (int array)
PlayerSequence = []
bSequenceSolved (bool)
AlignmentSpot: TriggerBox (checks if the player is on the spot)
FakeDoor: StaticMesh + Collision (default Block)
FinalDoor: Door Actor (default locked)
Logic pseudocode

When the player steps on a Tile:
PlayerSequence.Add(TileID)
	If length == 4:
Compare with TargetSequence
Correct → bSequenceSolved = true
Wrong → clear PlayerSequence, play failure sound
When bSequenceSolved == true and player is at AlignmentSpot and bIsCrouching == true:
FakeDoor Collision OFF (or hide)
FinalDoor OpenZone A: Perspective → Road appears → Pass through
Zone B: Radio (Clear) → Underwater route appears → Take CD → Open door
Zone C: Radio (Mirror) + Magnifier + Perspective → Unlock final door → Exit Cutty
No need to create a complex AI. Just make it an 'event-triggered notifier':
- When the player walks the wrong FakePath in Zone A: Cutty makes a light 'hm/tsk' sound
- When the player switches to the correct RadioMode: Cutty appears for one second pointing the way
- When the sequence in Zone C is correct: Cutty makes a 'clearer tone' as confirmation
The implementation is simply using PlaySoundAtLocation + Spawn/Show Cutty (briefly appearing) in the level blueprint.
"Task Breakdown Table"
Art/Level Design:
Blockout three zones + transition arches
FakePath/RealPath two sets of simple meshes
4 tiles + ground numbered decals (lighter)

Programming/Blueprints
RadioMode enum + switch input (Q/E)
WaterState show/hide logic (MurkyFog / UnderwaterPath / MirrorPlane)

PerspectiveTrigger: crouch to reveal the real path
Tile sequence logic (array comparison)
Door toggle (CD pickup to open; final puzzle to open)
Sound Effects
Murky / Clear / Mirror switch one set of short sounds
Wrong tile noise
Success confirmation tone (Cutty prompt)
