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Abstract 

Strategy in a competitive video game is needed to reach a successful game, for example, Valorant. Route planning 

is one of the strategies in games. In consideration of making a new strategy, this research develops a binary 

integer programming (BIP) model to generate an optimal route depending on passable paths, travel time, kills, 

and survivability. By using POM QM for Windows to compute the model, we obtained optimal modified routes 

that can be combined in the role and agent composition. 
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1. Introduction 

In recent years, video games have been growing significantly. One of the most popular video games 

in terms of most played games as of May 2023 is Valorant [1]. Valorant is a massively multiplayer 

online first-person shooter with a 5v5 character-based game. This game uses the anti-terrorist versus 

terrorist concept where the anti-terrorist (defender) will restrain the terrorist from entering the bomb 

site, and the terrorist (attacker) will make its way to plant the bomb on the site. Valorant also restricts 

players’ behavior, such as cheating, communication abuse, queue dodging, idle or away from the 

keyboard (AFK), and team sabotage. If a player keeps violating the rules, there will be a warning, 

temporary ban, or permanent ban, depending on their behavior [2]. A match in Valorant is divided 

into two halves: the first half is where the total score of both sides reaches 12, then the teams will 

swap sides, and the second half is where the teams fight for the remaining rounds. A team that scores 

13 winning rounds first will win the match, or there will be overtime rounds if the teams have been 

through 24 rounds where the score of both teams is tied to 12-12. For overtime, a team can only win 

the match if their score is two scores higher than the other team, meaning that overtime is endless. 

However, overtime can be stopped if both teams agree to draw the match.   [3] – [5].  

In a match, each round has 30 to 45 seconds of buy phase where the players discuss their strategy 

and 100 seconds for the round to be played. With this information, the defenders can defend the site 

or eliminate the attackers to win the round. If the attackers planted the bomb, the round will have 40 

seconds of extra time. During that period, the defenders will try to defuse the bomb, and the attackers 

will try to defend it until it explodes [6], [7]. In order to dominate the match, the players must be 

familiar with the map. There are ten maps that can be played in Valorant, which are Ascent, Bind, 

Haven, Split, Icebox, Breeze, Pearl, Lotus, Fracture, and Sunset. Haven and Lotus are special maps 

with three bomb sites [8]. Before entering the match, players must choose agents that suit their strategy 

on a particular map. Agents in Valorant have four roles: Duelist, Controller, Initiator, and Sentinel. 
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Duelist opens the path by seeking out engagements with the enemies, impacting the team by focusing 

on clearing paths and sites and eliminating most of the enemies. Controller creates room for the team 

by blocking the enemy’s vision through the smoke. Initiator provides information with their abilities, 

and most of them have flashes to help Duelist enter the site. Sentinel mainly focuses on defense with 

traps and barricades  (Heath, 2023; Valorant Wiki, n.d.). Thus, a strategy to have excellent map control 

and team coordination is necessary. 

A strategy can be made through route planning, which determines the players’  route for a 

successful round. Methods such as integer programming have been widely used in route planning. 

Some researchers solved routing problems with single or multi-criteria [11] – [22], generated 

evacuation routes [23] – [25], and found the shortest paths with the help of Dijkstra’s Algorithm [26]. 

Research about a rotation route in Valorant was made for defenders in Breeze. However, the route 

was made using only Dijkstra’s algorithm with time as one of its variables [27].   

This paper uses the Valorant Champions Tour 2022: Istanbul (VCT 2022) as our study case. 

Based on the tournament, 11 of 16 teams started as attackers, and most of them lost the half -match in 

Haven. Teams that lost once as attackers are EDG, TL, FUR, FNC, BOOM, PRX, LEV, and OPTIC. 

A team that lost twice as attackers is DRX. Considering Haven is a special map with three sites (shown 

in Figure 1) and most of the teams lost the first half match as attackers, we propose a strategy using a 

binary integer programming (BIP) model and weighted graph that copes with the strategy limitations 

which are the number of passable paths, obtained kills, survivability, and travel time. Inspired by the 

previous research about route planning, we choose the BIP model and weighted graph to generate a 

strategy of route planning that considers variables that affect the strategy and not simply route for the 

shortest paths. We also expect to produce one or more proposed routes for attackers by maximizing 

the BIP model and forming weighted graphs from the data. Since we must collect data from previous 

matches, this strategy will be used as a post-match strategy. It aims to help the teams have a better 

strategy for the following competitions. 
 

 
 

Figure 1. Map of Haven 

The paper is structured as follows. Section 2 describes the method and BIP model. The results of the 

research are in Section 3. Lastly, the conclusion is in Section 4. 
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2. Methods 

The research method contains how agents and roles will be selected, graph construction, how the data 

will be used in the model, and a definition of BIP. 

2.1 Agents and Roles Selection 

We surveyed Haven’s preferred role composition among the players and classification of role 

composition in teams. 

 
Figure 2. Survey Result 

Based on Fig. 2, we will choose the top 3 role compositions: A, C, and D. To deepen the research, 

matches with a win rate under 50% will be chosen, and matches with a tie score will be excluded. 
 

Table 1. Preferred role composition classification 

Composition Duelist Controller Initiator Sentinel Matches Win-Lose Win rate (%) 

2 Duelist 

1 Controller 

1 Initiator 

1 Sentinel 

Jett 

Reyna 

Astra Skye Cypher 2 1-1 50 

      

1 Duelist 

1 Controller 

2 Initiator 

1 Sentinel 

Raze Omen Fade 

Breach 

Chamber 11 7-4 63.63 

Raze Astra Fade 

Breach 

Chamber 1 0-1 0 

Neon Omen Skye 

Breach 

Chamber 1 1-0 100 

Neon Omen Fade 

Kay/O 

Chamber 1 1-0 100 

Jett Astra Sova 

Breach 

Killjoy 1 0-1 0 

Jett Omen Fade 

Breach 

Chamber 1 0-1 0 

Jett Omen Fade 

Breach 

Killjoy 4 1-3 25 

39%

11%

31%

15%

2% 2%

Role Composition

A: 2 Duelist, 1 Controller, 1 Initiator, 1 Sentinel

B: 1 Duelist, 2 Controller, 1 Initiator, 1 Sentinel

C: 1 Duelist, 1 Controller, 2 Initiator, 1 Sentinel

D: 1 Duelist, 1 Controller, 1 Initiator, 2 Sentinel

E: 0 Duelist, 1 Controller, 2 Initiator, 2 Sentinel

F: 0 Duelist, 2 Controller, 1 Initiator, 2 Sentinel
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1 Duelist 

1 Controller 

1 Initiator 

2 Sentinel 

Raze Astra Fade Sage 

Chamber 

1 Tied 

Raze Omen Fade Sage 

Chamber 

1 1-0 100 

Phoenix Omen Fade Chamber 

Killjoy 

3 2-1 66.66 

 

According to Table 1, there are four compositions with a win rate under 50%. Corresponding with the 

goal, teams that started as attackers and lost at half-match (shown in Appendix 1) will be selected as the 

object of research. The first composition includes Raze, Astra, Fade, Breach, and Chamber. FNC used this 

composition and lost to 100T. The second composition includes Jett, Astra, Sova, Breach, and Killjoy. 

BOOM used this composition and lost to ZETA. The third composition consists of Jett, Omen, Fade, 

Breach, and Killjoy. EDG used this composition and lost PRX. The fourth composition consists of Jett, 

Omen, Fade, Breach, and Killjoy. DRX used this composition thrice and lost thrice against three teams: 

LOUD, FPX, and OPTIC. According to the compositions, there are nine agents as the research variables: 

Raze, Jett, Astra, Omen, Sova, Fade, Breach, Chamber, and Killjoy.  

 

2.2 Graph Construction 

Each map in Valorant has callouts to help the players tell their teams where the enemies are located 

[28]. Based on previous information, we will assume that callout places and passable paths in Haven are 

nodes and links. 

Table 1. Nodes labeling for the graph on Haven 

 

Node Callout Place Node Callout Place 

A Attacker Spawn N C Short 

B A Garden O C Site 

C Mid Window P A Site 

D Mid Doors Q A Back 

E C Lobby R B Site 

F A Lobby S C Window 

G Mid Courtyard (R) T A Main 

H Mid Courtyard (L) U A Main 

I C Long V A Link 

J C Cubby W B Back 

K A Long X C Link 

L A Short Y C Back 

M B Main Z Defender Spawn 
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Table 2. Edges labeling for the graph on Haven 
 

Edge Path Name Edge Path Name 

a1 Attacker Spawn – A Garden  a28 B Back – B Site 

a2 A Garden – A Lobby a29 B Back – C Link 

a3 A Lobby – A Long a30 B Site – C Link  

a4 A Lobby – A Short  a31 B Back – C Window 

a5 A Long – A Site a32 B Site – C Window 

a6 A Short – A Site a33 C Link – C Window 

a7 A Site – A Back a34 C Link – Defender Spawn 

a8 A Back – A Site a35 Attacker Spawn – Mid Doors  

a9 A Site – A Tower a36 A Garden – Mid Doors 

a10 A Back – A Main a37 Mid Window – Mid Doors  

a11 A Tower – A Main  a38 Mid Doors – Mid Window  

a12 A Tower – Defender Spawn a39 Mid Doors – Mid Courtyard (L) 

a13 A Main – Defender Spawn a40 Mid Doors – C Short 

a14 A Main – A Link a41 Mid Courtyard (L) – C Short  

a15 A Link – Defender Spawn a42 C Short – C Window 

a16 A Link – B Site a43 C Short – C Site  

a17 A Link – B Back a44 Attacker Spawn – C Lobby 

a18 Attacker Spawn – Mid Window a45 A Garden – C Lobby 

a19 A Garden – Mid Window a46 Mid Window – C Lobby 

a20 Mid Window – Mid Courtyard (R) a47 Mid Doors – C Lobby 

a21 Mid Window – Mid Courtyard (L) a48 C Lobby – C Long 

a22 Mid Courtyard (R) – Mid Courtyard (L)  a49 C Long – C Cubby  

a23 Mid Courtyard (R) – B Site  a50 C Long – C Site 

a24 Mid Courtyard (R) – B Main a51 C Cubby – C Site 

a25 Mid Courtyard (L) – B Main a52 C Site – C Back 

a26 B Main – B Site  a53 C Back – C Site 

a27 B Site – B Back a54 C Back – C Link 

 

After labeling the nodes and edges, the initial graph (shown in the left frame of Figure 3) is connected. 

Dark blue nodes are callout places, and purple nodes are used explicitly for site callouts. The initial graph 
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will be modified by eliminating paths that agents rarely or never go through. These are the assumptions 

for eliminating the tracks. 

a) Each agent at least passed a path about four times in 12 rounds. Therefore, each team at least passed a 

path about 20 times in 12 rounds. 

b) By doing cumulative computations for each team, the number of paths passed per agent does not affect 

the elimination. If the assumption is made per agent, a path will be simply eliminated because an agent 

rarely or never goes through it, even though that particular path is essential for other agents.  
 

Table 3. Path elimination 
 

Edge 

Team 

Total Edge 

Team 

Total 

FNC BOOM EDG DRX FNC BOOM EDG DRX 

a1 55 25 35 94 209 a28 0 0 2 5 7 

a2 31 32 31 83 177 a29 0 0 0 2 2 

a3 19 27 11 31 88 a30 0 0 2 0 2 

a4 15 2 26 33 76 a31 0 0 0 0 0 

a5 14 21 11 19 65 a32 3 0 0 0 3 

a6 10 6 13 23 52 a33 2 0 2 0 4 

a7 13 17 1 6 37 a34 0 2 0 0 2 

a8 5 11 0 1 17 a35 10 15 0 52 77 

a9 2 0 1 2 5 a36 17 10 1 36 64 

a10 4 6 1 1 12 a37 8 4 0 2 14 

a11 0 0 0 0 0 a38 1 4 3 4 12 

a12 0 0 0 1 1 a39 10 18 5 36 69 

a13 0 0 0 1 1 a40 9 3 9 34 55 

a14 2 1 1 0 4 a41 5 6 2 9 22 

a15 0 0 0 0 0 a42 5 5 1 5 16 

a16 4 1 4 7 16 a43 6 7 9 38 60 

a17 0 0 0 2 2 a44 13 12 27 37 89 

a18 5 24 0 13 42 a45 6 7 21 13 47 

a19 30 29 8 22 89 a46 1 2 1 0 4 

a20 13 2 2 20 37 a47 12 14 12 5 43 

a21 3 9 3 3 18 a48 23 30 29 55 137 

a22 3 1 4 4 12 a49 15 9 0 21 45 
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a23 6 2 4 23 35 a50 1 13 25 34 73 

a24 0 0 0 20 20 a51 8 8 0 16 32 

a25 3 19 0 0 22 a52 7 3 4 18 32 

a26 2 14 0 11 27 a53 3 2 1 6 12 

a27 0 0 0 6 6 a54 3 1 5 4 13 

 

Based on Table 3, 26 paths (grey) have been eliminated, and 28 paths (white) remain, which means 

only 28 paths will be used. The modified graph is shown in the right frame of Figure 3. 

 
 

Figure 3. Initial (left) and modified (right) graph of Haven 

 

Travel time on each path is slightly different depending on the weapons players use and how they 

pass the path. The weapon categories are primary, secondary, and melee. Most primary weapons are heavy, 

which causes players to move slower. Players will get faster as they switch to their secondary, or even 

better, their melee. Players must calculate their travel time by having 100 seconds to win the round. Since 

the travel time will be diverse, we did a simulation to get the average travel time. 
 

Table 4. Average travel time 
 

Edge Time (s) Edge Time (s) Edge Time (s) Edge Time (s) 

a1 8.7 a8 9.6 a15 8.8 a22 12.1 

a2 3.7 a9 4.7 a16 8.3 a23 7.8 

a3 8.3 a10 4.7 a17 4.2 a24 4 

a4 4.8 a11 6.4 a18 6.8 a25 4.3 

a5 4.9 a12 5.2 a19 5 a26 9.3 

a6 6.7 a13 4.3 a20 6.7 a27 7 

a7 3.9 a14 3.7 a21 8.8 a28 4.4 
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2.3 BIP Model 

An integer programming in which each variable must equal 0 or 1 is called 0-1 integer programming 

or binary integer programming (BIP). This model represents an answer of yes or no in certain situation or 

option [29]. The following is the standard form of BIP model. 

1

1

Maximize 

      subject to: ,

                        0 or 1, 1, 2,...,

n

j j

j

n

j j

j

j

Z c x

a x b

x j n

=

=

=



= =



  

From the model, it has xj as the decision variable. The other variables such as aj, cj, and b can have 

different meaning depends on the problem that needs to be solved by this model.   

 

2.4 Data for Model 

In order to construct the BIP model, some data from the game and match will be needed for model 

variables. Firstly, passable paths for agents and average travel time are obtained in Table 3 and Table 4. 

Next, each agent has a different number of times they pass through the path (shown in Appendix 2), which 

relates to their survivability. Agent survivability is based on how much the agent survives the paths and 

converts them into percentages and decimals. Lastly, each agent also has different skills obtained in a half-

match. According to the selected teams, there are frequently used agents. Thus, we will sum up them based 

on the number of times each agent passes through the path, survivability, and obtained kills, respectively 

(shown in Appendix 2, 3, and 4). 

 

3. Results and Discussion 

3.1 BIP Model Construction 

Notation for the model is defined as follows. 
 

Parameters 

N total of chosen agents 

R roles in Valorant 

M number of paths in graph 

fhj frequency of h – th agent passing the j – th path 

bj j – th path coefficient 

khj kill obtained by h – th agent via j – th path 

shj survivability of h – th agent passing the j – th path 

tj travel time of the j – th path 

Bhi number of paths that must be passed by the h – th agent with i – th role 

Phi number of kills obtained by the h – th agent with i – th role 

L survivability standard 
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W maximum time for a round 

Decision variable 

ahij 1, if h – th agent with i – th role goes through the j – th path 

 0, if h – th agent with i – th role does not go through the j – th path 

 

Corresponding with the research goal, this post-match strategy maximizes the frequencies of 

agents passing through the paths by depending on the passable paths, obtained kills, survivability, and 

average travel time. By having the highest frequency, there is a possibility that the route consists of 

the most frequently passed paths. It does not eliminate the possibility that the route might have a low 

pass frequency. The objective function that maximizes the number of frequencies where agents pass 

through the paths is shown in Equation (1). 

 
1 1 1

Maximize Z =
N R M

hj hij
h i j

f a
= = =

    (1) 

The number of times agents pass through the path, shown in Appendix 2, will be used for fhj and numbers 

for edges in graph. 

 

The first constraint is passable paths, as shown in Table 3. Each path will be assumed to be passed 

once per round; agents will focus on entering the bombsite, planting the spike, and defending it until it 

blows up or the defender is eliminated. Considering the roles, agents have different paths that they must 

take. Duelist’s agents must pass five paths, Initiator’s and Controller’s agents must pass four paths, and 

Sentinel’s agents must pass three paths. The passable path constraint is shown in Equation (2). 

 
1

, for 1
M

j hij hi j
j

b a B b
=

= =  (2) 

  

Agents have different kills obtained in each path. Based on roles, each role has a different minimum 

kill. Duelist must eliminate the most, so it must have at least two kills. Initiator and Controller will help 

Duelist clear the path while Sentinel defends the planted spike and its team. Thus, those three roles must 

at least have one kill. The second constraint which is obtained kills constraint is shown in Equation (3). 

 
1

, for  = {1, 2, ..., 9}
M

hj hij hi
j

k a P h
=

  (3) 

Agents’ obtained kills, shown in Appendix 3, will be used for khj.  

 

The survivability of an agent depends on how much it survives the path. For frequently used agents, 

we will sum up the number of times they survived and divide by the number of uses. We assume that a 

path that never passes will have 100% survivability. The survivability constraint is shown in Equation (4). 

 
1

, for  = {1, 2, ..., 9}
M

hj hij
j

s a L h
=

  (4) 

Each agent’s survivability, shown in Appendix 4, will be used for shj. 

     

The last constraint is about the travel time. As we mentioned before, each round has 100 seconds for 

the team and an extra 40 seconds of planted bomb to win the round. However, we will exclude the extra 

time with the assumption that the attackers will not have significant movement by the end of the route. 
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Therefore, the route planning must consider the time so the team will save time. The time travel constraint 

is shown in Equation (5). 

 
1

M

j hij
j

t a W
=

  (5) 

The average time travel shown in Table 4 will be used for tj. 

 

3.2 Agents Routes 

With the help of POM QM for Windows in computation, each agent will have a different initial route. 

The routes are mainly made for one direction, and all the initial routes must be properly connected. Hence, 

we will make modified routes with additional constraints. The modified route with the highest Z will be 

chosen.  

 

3.2.1 Raze 

The initial route (Fig. 4(a)) has Z = 40. However, the route is not properly connected. As we 

can see, three edges, a1, a2, and a3 make their way to node P (A bombsite). Therefore, we will add 

additional constraints to connect all the chosen paths. 

  (1,1,3) (1,1,5) (1,1,7) 3 that obtained 33,  ora a a Z+ + = =  (6) 

 (1,1,3) (1,1,5) (1,1,6) 3 that obtained 33.a a a Z+ + = =  (7) 

Based on Equations (6) and (7), Raze's Haven routes are directed and connected to A bombsite with 

one extended path for each route, which are P – Q for the first modified route (Fig. 4(b)) and P – L 

for the second modified route (Fig. 4(c)). The Raze player can choose the first or second modified 

routes because both Z have the same values.   

  
 

(a) (b) (c) 

Figure 4. (a) Raze initial route, (b) first, and (c) second modified routes 

3.2.2 Jett 

The second duelist agent has Z = 119 for its initial route. As shown in Fig. 4(a), the route is directed 

to node P (A bombsite), yet it still needs to be properly connected. Additional constraints will be added to 

connect the route. 

 (2,1,3) (2,1,5) (2,1,7) 3 that obtained 98,  ora a a Z+ + = =  (8) 

 (2,1,3) (2,1,5) (2,1,6) 3 that obtained 96.a a a Z+ + = =  (9) 
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Based on Equation (8) and (9), Jett's Haven routes are directed and connected to A bombsite with one 

extended path for each route, which are P – Q for the first modified route (Fig. 5(b)) and P – L for the 

second modified route (Fig. 5(c)). Seeing that Equation (8) has the highest Z, the players who use Jett will 

choose the first modified route (Fig. 5(b)). 

  
 

(a) (b) (c) 

Figure 5. (a) Jett initial route, (b) first, and (c) second modified routes 

3.2.3 Astra 

For its initial route (Fig. 6(a)), Astra has Z = 53, and the route is not properly connected. Since 

Controller must pass four paths, we will set back P – Q around K – P or L – P and transfer E – I around F 

– K or F – L. 

                     
(3,2,4) (3,2,6)

(3,2,7) (3,2,24)

2   that obtained Z = 31, or

0

a a

a a

+ =


+ =
 (10) 

                     
(3,2,3) (3,2,5)

(3,2,7) (3,2,24)

2  that obtained Z = 42.

0

a a

a a

+ =


+ =
 (11) 

Based on Equation (10), the first modified route in Haven is directed to A bombsite by setting back P – Q 

to P – L and transferring E – I to F – L (Fig. 6(b)). Based on Equation (11), the second modified graph in 

Haven is directed to A bombsite by setting back P – Q to K – P and transferring E – I to F – K (Fig. 6(c)). 

Considering Equation (11) has the highest Z, the players who use Astra will choose the second modified 

route (Fig. 6(c)). 

  
 

(a) (b) (c) 

Figure 6. (a) Astra initial route, (b) first, and (c) second modified routes 
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3.2.4 Omen 

Omen has Z = 97 for its initial route (Fig. 7(a)). The route must be properly connected, yet it is 

directed to two bombsites, A site (node P) and C site (node O). Additional constraints will be added to 

connect the route. 

 (4,2,3) (4,2,5) 2 that obtained 63,a a Z+ = =  (12) 

 (4,2,4) (4,2,6) 2 that obtained 76,a a Z+ = =  (13) 

 
(4,2,20) (4,2,26)

(4,2,1) (4,2,2)

2  
that obtained Z = 62,

0 

a a

a a

+ =


+ =
 (14) 

                          
(4,2,26) (4,2,28)

(4,2,1) (4,2,2)

2  
that obtained Z = 59, or

0 

a a

a a

+ =


+ =
 (15) 

 
(4,2,25) (4,2,27)

(4,2,1) (4,2,2)

2  
that obtained Z = 58.

0 

a a

a a

+ =


+ =
 (16) 

Based on Equation (12) and (13), Omen's first and second modified routes are directed to A bombsite. The 

first modified routes transferred A – E and E – I to F – K and K – P (Fig. 7(b)). The second modified 

routes transferred A – E and E – I to F – L and L – P (Fig. 7(c)). Three other modified routes based on 

Equation (14), (15), and (16) are directed to C bombsite. The third one transferred A – B and B – F to I – 

O and O – N (Fig. 7(d)). The fourth modified route transferred A – B and B – F to I – O and O – Y (Fig. 

7(e)). Lastly, the fifth modified route transferred A – B and B – F to I – J and J – O (Fig. 7(f)). Considering 

Equation (13) has the highest Z, the players who use Omen will choose the second modified route (Fig. 

7(c)). 
 

  
 

(a) (b) (c) 
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(d) (e) (f) 

Figure 7. (a) Omen initial route, (b) first, (c) second, (d) third, (e) fourth, and (f) fifth modified routes 

3.2.5 Sova 

For its initial route, Z = 26 was obtained, but the route needed to be properly connected. 

Unfortunately, the route remains not properly connected even after additional constraints have been added 

because B – C or I – O cannot be moved together. Therefore, B – C and I – O are assumed to be optional 

paths that can be moved into two connected paths. A route directed to A bombsite will have F – K to K – 

P or F – L to L – P as options. B bombsite route will have C – G to G – R as an option. Lastly, options for 

C bombsite are combined with I – O. Hence, the options are A – E to E – I to I – O, A – E to E – I to O – 

Y, or A – D to D – N to N – O. 

 

Figure 8. Sova Initial Route 

3.2.6 Fade 

The second Initiator agent has Z = 115 for its initial route. As shown in Fig. 9(a), the route is 

directed to node P (A bombsite) and almost properly connected. Thus, we only need to add a constraint to 

move E – I to L – P. The modified route will automatically be chosen for the players who use Fade. 

 (6,3,6) 1 that obtained 111.a Z= =  (17) 

 

  

(a) (b) 

Figure 9. (a) Fade Initial Route and (b) Modified Route 
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3.2.7 Breach 

Breach has Z = 145 for its initial route. Similar to Fade, the route is directed to node P (A bombsite) 

and is almost properly connected. The difference is that Fade's initial route ends at F – L, while Breach 

ends at F – K. Thus, we only need to add a constraint to transfer E – I to K – P. The modified route will 

automatically be chosen for the players who use Breach. 

 (7,3,3) (7,3,5) 2 that obtained 135.a a Z+ = =  (18) 
 

 
 

(a) (b) 

Figure 10. (a) Breach initial and (b) modified routes 

3.2.8 Chamber  

Chamber has Z = 40 for its initial route, yet it needs to be properly connected. As shown in Fig. 

11(a), the route is directed to A bombsite and B bombsite. Additional constraints will be added to connect 

the route. 

 (8,4,3) 1 that obtained 35,  a Z= =  (19) 

 (8,4,4) 1 that obtained 38,  ora Z= =  (20) 

 (8,4,9) (8,4,10) 2 that obtained 33. a a Z+ = =  (21) 

Based on Equation (19) and (20), Chamber's modified routes are directed and connected to A bombsite. 

The first modified route transferred B – C to F – K (Fig. 11(b)), while the second one transferred B – C to 

F – L (Fig. 11(c)). The third modified route is directed to B bombsite by transferring B – F to C – G (Fig. 

11(b)). Since Equation (20) has the highest Z, the players who use Chamber will choose the second 

modified route (Fig. 11(c)). As a reminder, Chamber is a Sentinel, so entering the bombsite is not an 

obligation. 
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(a) (b) 

 

 
 

(c) (d) 

Figure 11. (a) Chamber Initial Route; (b) First, (c) Second, and (d) Third Modified Routes 

 

3.2.9 Killjoy 

Killjoy has Z = 64 for its initial route. Based on Fig. 12(a), the route is directed either to the B or 

C sites. Additional constraints will be added to connect the route. 

 (9,4,13) (9,4,17) 2 that obtained 50,a a Z+ = =  (22) 

 (9,4,17) (9,4,19) 2 that obtained 49,  ora a Z+ = =  (23) 

 (9,4,16) 1 that obtained 59.a Z= =  (24) 

Based on Equation (22), Killjoy's first modified route is directed and connected to B bombsite by 

transferring B – F to H – M (Fig. 12(b)). Based on Equation (23), the second modified route is directed 

and connected to the C bombsite by transferring B – F to H – N (Fig. 12(c)). Lastly, the third modified 

route is directed and connected to A bombsite by transferring D – H to D – B (Fig. 12(d)). Considering 

that Equation (24) has the highest Z, the players who use Killjoy will choose the third modified route (Fig. 

12(d)). As a reminder, Killjoy is a Sentinel, so entering the bombsite is not an obligation. 

 
 

(a) (b) 
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(c) (d) 

Figure 12. (a) Killjoy Initial Route; (b) First, (c) Second, and (d) Third Modified Routes 

  

4.  Conclusions 

This research developed a BIP model for the Haven attacker post-match strategy in Valorant. Excellent 

composition of roles and agents is necessary for a great strategy. The strategy is about generating optimal 

routes by maximizing the frequencies where agents pass through the paths that depend on the passable 

paths, obtained kills, survivability, and average travel time. We obtained one route for each chosen agent, 

except Raze and Sova. Raze has two modified routes with the same Z value, resulting in a player who uses 

Raze can choose the first or second modified routes. Sova's route cannot be made because the constraints 

cannot move one of the paths in the initial route. As an exception, there will be three route options to be 

played. Including Raze, 7 of 9 agents' routes are directed to A site. As for Killjoy's, the route is directed 

to the C site. The routes can be combined based on the preferred composition. This research does not 

guarantee an absolute win as the routes are another strategy option for the team. 

Nonetheless, the best strategy is to select effective routes. Its effectiveness is measured based on the 

highest Z value for each agent. Also, the model for this strategy does not include each agent's skills.   
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Appendix 

1. Table of VCT 2022 (only first half-matches in Haven) 

No.  Match Team Side Result No.  Match Team Side Result 

1. PRX vs EDG 

 

PRX Defender Won 9. TL vs PRX TL Defender Won 

EDG Attacker Lost PRX Attacker Lost 

2. LEV vs TL 

 

LEV Defender Won 10. LOUD vs LEV LOUD Defender Won 

TL Attacker Lost LEV Attacker Lost 

3. LEV vs PRX LEV Defender Tie 11. TL vs FNC TL Defender Lost 

PRX Attacker Tie FNC Attacker Won 

4. DRX vs FUR DRX Defender Won 12. LOUD vs DRX LOUD Defender Won 

FUR Attacker Lost DRX Attacker Lost 

5. 100T vs FNC 100T Defender Won 13. OPTIC vs XSET OPTIC Defender Lost 

FNC Attacker Lost XSET Attacker Won 

6. ZETA vs BOOM ZETA Defender Won 14. FPX vs DRX FPX Defender Won 

BOOM Attacker Lost DRX Attacker Lost 

7. KRÜ vs XIA KRÜ Defender Lost 15. OPTIC vs DRX OPTIC Defender Won 

XIA Attacker Won DRX Attacker Lost 

8. FUR vs FNC FUR Defender Tie 16. LOUD vs OPTIC LOUD Defender Won 

FNC Attacker Tie  OPTIC Attacker Lost 

 

2. Table of agents’ frequencies in passing through the paths 

Node Agents 

Raze Jett Astra Omen Sova Fade Breach Chamber Killjoy 

a1 12 26 12 26 7 47 51 20 8 

a2 11 29 12 27 7 24 38 11 19 

a3 6 22 11 6 4 2 25 4 8 

a4 2 4 3 16 1 24 12 7 7 

a5 3 14 7 4 4 2 21 4 6 

a6 1 5 4 7 3 16 5 5 6 

a7 1 7 11 1 1 1 10 2 3 

a8 0 5 2 0 7 2 12 1 13 

a9 8 12 10 0 9 12 13 9 16 
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a10 2 7 2 0 1 9 9 4 3 

a11 1 8 1 6 1 8 5 2 3 

a12 0 4 0 3 0 1 2 0 10 

a13 0 6 1 0 2 1 6 1 5 

a14 1 6 1 3 1 2 8 0 5 

a15 5 23 3 5 1 7 5 2 28 

a16 5 5 6 2 1 17 11 5 12 

a17 3 14 6 10 1 6 12 1 17 

a18 1 8 3 4 1 16 8 6 9 

a19 0 6 5 0 0 3 4 0 4 

a20 3 10 2 4 1 14 11 2 13 

a21 4 9 11 19 0 16 17 5 6 

a22 1 6 3 8 1 6 13 8 1 

a23 3 5 8 3 1 6 10 4 2 

a24 5 19 18 25 4 20 31 8 7 

a25 4 3 1 8 2 6 16 4 1 

a26 0 13 5 14 3 15 8 5 10 

a27 3 1 2 6 2 1 12 2 3 

a28 2 10 0 1 0 4 7 3 5 

 

 

 

3. Table of agents’ obtained kills 

Node Agents 

Raze Jett Astra Omen Sova Fade Breach Chamber Killjoy 

a1 0 0 0 0 0 0 0 1 0 

a2 0 1 0 1 0 2 0 1 2 

a3 0 2 0 1 0 0 3 1 0 

a4 0 1 0 2 0 0 0 0 0 

a5 1 3 2 1 0 0 6 0 0 

a6 1 1 1 4 0 3 0 1 4 

a7 2 3 1 0 0 1 0 0 0 

a8 0 0 0 0 0 0 0 0 5 
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a9 0 0 0 0 0 0 1 0 0 

a10 0 0 0 0 0 0 0 0 0 

a11 1 1 0 3 0 2 0 0 0 

a12 0 0 0 0 0 0 0 0 0 

a13 0 0 0 0 0 0 1 0 0 

a14 0 1 0 0 0 0 1 0 1 

a15 0 1 0 0 0 0 0 0 1 

a16 0 0 0 0 0 1 0 1 0 

a17 0 0 0 0 0 1 0 2 1 

a18 0 0 0 0 0 2 0 2 0 

a19 0 0 0 0 0 0 0 0 0 

a20 3 3 0 0 0 4 6 1 9 

a21 0 0 0 0 0 0 0 0 0 

a22 0 0 0 0 0 1 0 0 0 

a23 0 0 0 1 0 0 0 0 0 

a24 1 2 0 1 0 0 0 3 0 

a25 0 0 0 1 0 0 2 0 0 

a26 0 9 0 5 3 1 2 1 2 

a27 0 0 0 3 0 0 0 0 1 

a28 1 1 0 1 0 1 0 1 3 

 

 

 

4. Table of agents’ survivabilites 

Node Agents 

Raze Jett Astra Omen Sova Fade Breach Chamber Killjoy 

a1 1 1 1 1 1 1 1 0.95 1 

a2 0.91 1 0.917 0.90625 0.857 0.95 0.91076 1 0.8875 

a3 0.93 0.62 1 0.5 1 1 0.902966 1 0.75 

a4 1 1 1 0.8125 1 0.9444 1 0.5665 1 

a5 0.67 0.66 0.857 0.9375 1 0.8 0.711066 0.75 0.65 

a6 0 0.76 0.5 0.6875 0.333 0.3534 0.9168 0.8335 0.625 

a7 0 0.766 0.5 1 0.6 1 0.7167 0.75 1 
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a8 1 1 1 1 1 1 0.9168 1 1 

a9 1 1 0.9 1 1 1 1 1 1 

a10 1 1 1 1 0 0.95 1 1 0.75 

a11 1 0.8 1 0.91675 1 0.5334 0.7501 0.75 1 

a12 1 1 1 1 1 1 1 1 0.95825 

a13 1 0.966 1 1 1 1 0.88893 1 1 

a14 0 0.96 1 0.875 1 1 0.8751 1 0.625 

a15 1 0.9714 1 1 1 1 1 1 1 

a16 1 1 1 1 1 1 1 0.75 0.91675 

a17 1 1 0.833 1 1 0.9334 0.9168 1 1 

a18 1 1 1 0.9375 1 0.8934 1 1 0.91675 

a19 1 0.95 1 1 1 1 1 1 1 

a20 0.67 0.5666 0 0.41675 1 0.87 0.444466 0.5 0.79175 

a21 1 1 1 1 1 1 1 1 1 

a22 1 1 1 1 1 1 0.9168 1 1 

a23 1 0.9 1 1 1 1 0.9335 1 1 

a24 0.6 1 0.944 0.8275 1 0.9 0.97633 0.75 1 

a25 1 0.8666 1 0.8125 0.5 1 0.8334 1 1 

a26 1 0.55 0.6 0.63675 0.333 0.6248 0.8501 0.857 0.5 

a27 1 0.8 0.5 1 0.5 0.8 0.8056 0.75 1 

a28 0.5 0.6 1 0.75 1 0.8 0.8335 1 0.75 

 

 


