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Task Progress
Our implementation for the Interim Demo came close to the Prototype setup, meaning that
we only have the night mission so far, with Slender Man trying to kidnap a child and the
Security trying to stop him.

Level Scene
Figure 3.1 shows the layout of the house, which consists of 7 rooms and 4 beds. There are
no cellars or upper floors, so just as for the prototype we use 3 guards.

For some models, like the players, which can be seen later, we use placeholders, because
we would like to create our own models later. The others, like the furniture, are free assets
and could change later as well. The textures for the walls, floor and roof will also be
replaced.

Figure 1: Top-down view of the map
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Guards AI
We implemented our guards to be able to patrol between different waypoints, look around
and react to Slender Man. Since the AI would notice him within one frame, we added a
timer for them to “react” and start shooting afterwards. Also after losing sight on Slender
Man, the guards will memorize his last position and go look there. Figure 3.2 shows the
guards moving through the house.

Figure 2: Guards (blue capsules) patrolling the house

Security
Making the security player be able to spectate the guards’ AI and taking control over them
was easier than expected and was accomplished by turning the necessary components of
the guard on and off. The guards AI, as well as the player are able to shoot, which is shown
in Figure 3.

In this current state the security player only can place traps on the ground. Afterwards, the
inventory system updates the guards’ inventory accordingly. The display of the updated
inventory is not right yet.
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Later, the security player should be able to go around and place traps on the ground. If he
looks at the door, he could open and close it with a right click on the mouse. If he looks at
the door and presses a key, he could lock the door. So they won't open anymore unless
Slender Man unlocks it or the security player himself takes the lock again.

Figure 3: Guard (blue) firing a bullet at Slender Man (white)

Slender Man
Since we had some problems with the guards, we decided that fixing the bugs and
polishing the interactions had a higher priority. For now, Slender Man can only turn
invisible and move around. We expect the other abilities to not be difficult to implement
and polish.

Multiplayer
We use a peer-to-peer structure, i.e., one of the players acts as the host and the other
player connects to the host to join the game.

For now multiplayer on the local network is possible. A player can host a game at its local
IPv4 address and run it on the given port. A client can connect to a host in the same
network using the IPv4 address and the port. Only if both players are connected and have
chosen 2 different sides, will the game start.
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Inventory System
The inventory system is made with scriptable objects. The items for Slender Man will be
lockpicks for opening doors, a screwdriver for destroying monitoring cameras, stolen
valuables and a kid (teddy bear).  The items for the security guards will include locks for
locking doors, traps for stunning Slender Man (example in Figure 4) and monitoring
cameras that can be installed somewhere. For now we plan to give the security guards and
Slender Man a default amount of items in their inventory as the day and night cycle has not
been implemented yet.

Figure 4: Trap placed on the floor (1st person view) and displayed inventory (top right)

Challanges

NavMeshAgent
The Unity’s NavMeshAgent was suited perfectly for this, however it was more difficult to
control it than we anticipated. For example, the rotations for looking around after reaching
a patrol waypoint were not easy to implement, because the NavMeshAgent would
sometimes lock the orientation and cause flickering.
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We also encountered some interesting bugs, such as agents drifting infinitely into one
direction after touching each other despite having different priorities and the ability to
avoid each other.

Safety issues in P2P Connection
Only if we configure the firewall to allow traffic from/to a given address/port or directly
disable the firewall, will the players be able to connect to each other. Otherwise the
connection may fail without notification if the traffic is blocked. This may result in safety
issues in a public network! Also there are no measures against Man-in-the-Middle attacks
for the game.

Object synchronization across the network
In the multiplayer regime, every object is duplicated on both host and client side. In this
case, everything that is seen from both sides should not only be updated locally, but the
one on the remote side should also be updated. For some operations, such as spawning an
object, can only be done at the host side. If a client wants to spawn an object, it has to
submit a request to the host to ask the host to complete the task for it.

Also, the data needs to be synchronized as well. This involves adapting some
implementations that only work locally.

Data structure of the game for Networking
Using the Unity Netcode API, once a client is connected, a default Network Object will be
spawned for the client. In our game, since there is a side selection process, we choose to
first spawn a Network Object called Persistent Player, which acts as a data structure
containing the player’s information, as well as the information required for spawning the
characters, which is set in the character selection process.

Design revisions
None.


