- GAME 5: POSITION CHALLENGE
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WELDER ESPORTS ACADEMY — SEASON 2 DEEP DIVE
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The Season 2 Leap into
Spatial Complexity

Game 5:
' Transitioning from flat

% surfaces to multi-axis

physical resistance.

¥ Days 1-30 il l Gravity acts

as an assist.
ﬂmﬁ

" Days 31-60

v Season 1: Rookie A -

Safety, MIG Basics, 1G Flat
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Stick 60810/7018, TIG GTAW,

1_S«a:as:::n 2: Operator E,

=

9 y Tl | Blueprint AWS Symbols,
; 5 2G Horizontal / 3G Vertical Up
xS
; ____Eame_ . ~ How to Play :Im:lustry Link'_ Scoring
1 Position Weld horizontal then vertical up with
£ 2 | Challenge gravity sag compensation. Game Positions E%anddgﬁgme.
| e, _ 20/306 Game adds gravity drag to joystick.
| : . Foate Bl ' | 4 | 3 Position Game | Weld horizontal fly drag to joystick. Positions Undercut
' T P - 5 Position ' Weld horizontal then vertical up with o
e e — = 5 | Chalienge gravity sag compensation. Game ng;}'fgﬂ E%an?jg;gme,
- = - | 26/36 | Game adds gravity drag to joystick.
= - | 6 Position ' Weld horizontal then vertical up with -
- ; : 6 | Challenge gravity sag compensation, Game PSE'}';S = E%EH{LE;EE:E'
20/3G adds gravity drag to joystick.
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The Physics of 2G and 3G
Weld Positions

I?G Horizontal
e

o

i
— Risk: Overlap

' on bottom,
Undercut on top
ledge.

7] 6 vertar v ]

=
Risk: Complete |
' puddle

collapse;

| requires
stepping motion
to freeze

the shelf.




Translatln Physical Resistance 1 :

al Haptics

Enemy Force

E

Physical Action

Digital Counterpart_l

3G

Vertical Up

]

|

~ Defying gravity by

- building a molten
shelf upward.

Total downward
puddle collapse.

_ all i |
: 2G = _ ' Engine applies mild,
~ Transverse tg@vell As_},fcmmetrlczllh asymmetrical downward
. ~across a vertica gravity sag on the ||| haptic drag to the physical
' Horizontal | || piane. lower toe. ' joystick, forcing constant
L _| | upward angle correction.
r"* _l I | |

Requires variable travel
speed. Joystick applies
' heavy, pulsing downward

‘i_, -

resistance if travel
speed exceeds Smm/s.
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Programming Weave Dwell Time

_ for Puddle Control

Dwell Zones

/ Dwell Zones

L _|_ U i X -|—

. To prevent undercut, the
player must pause at the
toes (dwell time) to allow

_ filler metal to solidify,
while moving quickly

| quickly across the center

| to prevent excess heat
{ buildup.
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Gravity Compensation Through Haptic Feedback

Feedback

Player applies upward
physical force (Gravity
Compensation) and
adjusts travel speed.

,,-y State

-

Euﬁwure

The player

_ physically feels the
wmght of the virtual

~ . |Hardware
! Output

i‘
|

.\.'\.
b,

-___.Ir’__ i

Virtual Puddle Volume &
Heat Input tracked by the
engine.

Y Bhusian I Calculates downward gravity
F thffms ‘ vector based on 2G/3G position
Engine || and puddle mass.

Force-feedback motors in the
physical joystick apply proportional
downward physical drag.
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HUD Alignment and
Training =55 e o
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Z-mu — s i i Locked at optimal
—— = I g E ; Smm/s target
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f; Arc Length Indicator: vV, N,
- Enforces strict 3mm & v v v &
weave depth - v \

Sag Warning Cues:

1

| Activate if gravity

| - overcomes compensation
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Managing Cognitive Load: The Focus Secret

The Novice - The Expert / HUD Trained

i ;! ;F " JI

B ;’- 2

|3 1 z
| S
k = || |"
l VB I :
B ¢ e
i! | “TIG instructors say

P e -l B 00 sl | ‘ focus is the secret.”

| —

Erratically checking multiple // NG
telemetry points results in The HUD forces gamers to monitor complex spatial telemetry entirely

fatal puddle instability. through peripheral vision, keeping absolute primary focus locked on the
smm puddle behavior—the exact cognitive state of a certified welder.
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Encoding Industry Standards: AWS D1.1 Table 4.11

Game 5 is not scored arbitrarily;
it strictly enforces the visual
inspection criteria required for

structural steel certification.
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q The Defect Detection Flowchart

S oy rryry., -

= -

| /r Travel Speed > 5.5mm/s

i— Failed Weave Dwell Time

i

Defect Triggered: UNDERCUT.
(Engine detects gouging at the
weld toes])

/.

R

T

(%’L{@ Arc Length>4mm 4

——— FFFFT e

Defect Triggered: POROSITY.

(Engine detects loss of shielding
gas coverage)

)

74
i’ Incorrect work angle
| — on 206G lower toe

[ )

Defect Triggered:

SLAG INCLUSION / OVERLAP.
(Engine detects puddle rolling
over unheated base metal)
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Bead Profile Evaluation
Diagnostics

—~———

Optimal Profile: Excessive Convexity:
Perfect fusion at the toes. Filler buildup/slow travel speed Concavity: Insufficient
(Violates Table 4.11). filler/fast travel speed.

The game engine casts a virtual 3D mesh over the player's completed pass,
calculating precise convexity and concavity millimeter by millimeter.
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Deconstructing the Final Score Algorithm

W
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- Hold strict 3mm

- Adhere to blueprint

arc length

AWS symbols

1
I

(5mm/s +/- 0.5)

- Stable joystick
haptic inputs

- PPE auto-dark

helmet checks

- Hot work permit

completion

3 ‘ = < -
‘ = | P ||l %4
/ o \/ n——'—_\w// =

“ ( Accuracy (40%) W ( Consistency (30%)J Safety (30%) ]
— - Maintain 5mm - Smooth variance -OSHA 1910.252
== puddle size in travel speed protocols
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The XP Engine: Rewarding Precision

Punishing Defects s
5 -.. . .. ’FUNISHINGT
‘, : " DEFECTB

AWS D11Table |
411 Violations

(Porosity, Undercut) \

REWARmNG ] ‘ CO"ISIStency * 5 \
PRECISION |

)

Accuracy * 10

.

\N
IF

The math aggressively biases toward perfection

. A single undercut or porosityﬂ
defect drains 50 XP, ensuring that speed never supersedes structural safety
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Esports Tier Mapping: —EET o
From Novice to Operator sem———
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The Bridge to the 6G Pipe Master
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"4 Game 5 Masteries: Gravity Compensation, Games 6 & 7: Overhead Chaos (Inverted puddles) & 6G f
| ; Weave Dwell Time, HUD Spatial Awareness. : . Pipe Master (Continuous axis changes + mirror welding). /.
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By successfully mapping AWS D1.1 standards and physical haptics to the 2G/3G digital environment, Game 5 /
| builds the exact cognitive and muscular foundation required to qualify for elite, remote robotic welding operations. |




