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Dungeons and Dragons

* Tabletop Role playing game
A DM designs or follow a pre existing adventure
e Use props & images for immersion

A group of people playing D&D from the Critical Role web series.
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INTRODUCTION

Player's Handback

Appendiu A

Appendic A

Plapar's Hamdbaak

Sword Cy

Charscyar Hook

Temples are vewed by a widespread magical curse that is causing
peaple to waste away whils also preventing the dead from being
raised. An expeditionary force is headed to Chult to find the aeigin
af the eurse, and yau've decided to fain it

A wizard-merchant named Syndra Sivan is wasting sway, and she
has hired you to join an expedition to Chult to find a cure. Syndra
believes that your expertise will prave invaluable, and you've wanted
to study the cultures there.

“fou have learmed that & wizard-merchant is planning 4n important
expedition to Chuft—a place full of lest cities you're anious to ex-
plore. Your request ta jain the expedition was approved.

Afier & few successful scams, you've gotten ina same trouble with
local authorities and eriminal gangs. You were about to make a rin
For it when you heard a rumar that a merchant named Syndra Sil-
vane is offering goad pay far an assignment far from home.

Plaper's Hordbaok

Player's Handbook

Sword Coast Adventurer's Guide

Fiaper's Handbeak

Sevord Coast Adventurer’s Guide

Sword Cost Adventurer's Guide

Player’s Handbook

Player's Handbook

Player’s Handbook

Ployer's Handbaok

s Guide A is sweeping across Faerlin, and a dring merchant
s gatheing advanturers Fer 2 bobd mission to destroy the sourcs
of the curse, which lies deep In the jungles of Chult. Yaur expertise
enuld prove helpful, 5o you've asked to jein the expedition,

Local autharities grant you a full pardon for past crimes. In ex-
change, you ase to join an expedition to Chult and help put an snd
to the *death curse” affecting several wealthy citizens of the city.
Your sponser is a retived ndventurer and marchant named Syndra
Silvane, A terrible curse has befallen her, and she neads your help
o end it. The quest will take you to Chult, a distant and sxotic land
where you can win fame and rencwn.

Awidespread magical curse threatens 1o devour the bodies and
sauls of the living. The Harpers have learned that its souree lies
semewhers in Chult. You valunteered to join the expedition,
Yau've garnered quite the reputation and caught the attention of
metchant and retired séventurer named Syndra Silvane. She wants.
you to exploes Chult and discover th teurce of a curse,

A horrilse curse threatens to claim the s of Syndra Silvane, 2 re-
tived adventurer, She has blood ties to your family, and you have an
abligation ta help her. Ta do stherwise could jeopardize your inheri-
tance and your future,

A merchant and retired adventurer named Syndra Silvane needs.
trained warsiars ta joln an exgeditian fo Chut. You've ahways
wanted to visit Port Nyanzaru and see the dinossus races, They siy
the ungles are Full of riches and danger—twa things you erave.
Your family cwes & favor to s merchant named Symdra Sllvane, She's
calling in the favar and asking for help. The family is eounting cn
you to futfill its promise, and you've heard rumers that Syndra bs
planning an expedition.

When you wese young, you fled your hamsland of Chult by swawing
away abeard a ship. Now you're anwious o return hame, & local
marchant is mounting an expedition to Chult, and you've talked
your way inte jeining it.

A wizard named Syndra Silvane has fullen prey to 3 magieal curse.
She’s mounting an expedition 1o Chult to end the curse, and she be-
licves your expertise will prove invaluable. You're inclined to agres,

“four superiors in the military recommended you far an important

expedition to Chult. The sucoess of the missian is 5o vital that they

promised to make you a captain If you help ensure the expedition’s

Success.

WELCOME TO CHULT

With the exception of a few coastal settlements, Chult

s untamed tropical wildemness: dense jungles and

snaky rivers ringed by mountains, volcanoes, and sheor
escarpments. Walls of mountains to the west, south, and
east shield the interior from the sea and from the view of
sailors, The rivers are 20 shuggish that it can be difficult
determining which direction is upstream and which is

On days that receive heavy rain, there's a 25 percent
chanee of a full-blown tropical storm featuring sheets
of rain, high wind, lightning, tall waves at sea, and im-
mense surl along the coast. Guides who know the condi-
tions in Chult recomumend hunkering down and staying
put an these days. Travel by river is impossiblc (canocs
are swamped by waves within 15 minutes of launching).
If characters insist on traveling by foot, every character
gailns 1 level of exhaustion automatically and must make

down, The rivers pick up speed only thunder
dewn through steep-sided gorges.

The safest entry points into this overgrown realm
(“safest” is a relative term in this contex) are on the
north and east. The coast from the Bay of Chult 1o Ref-
uge Bay offers beaches on which w embark into theun-
charted jungle. Along the entire const, the Bay of Chult
is the only spot where travelers can find welcoming civ-
ilizafion. The r\ﬂl nfthr peninsula is a breeding ground
for braring insects,
reptiles, carnivorous birds and beasts of every variety,
and murderous undead. The farther one moves from
the coast, the more humid, hot, and inhospitable the
land bevomes.

WEATHER

Chult is hot, kumid, and rainy throughout the year. The
temperature regularly climbs as high as 95 degrees F
{35 degrees C) during the day and seldom falls below 70
degrees F (20 degrees C) even at nighe. A day without
eain ls rare, but rain varies from s steady mist to drench.
ing downpours.

Visibility in heavy rain is limited to 50 yards. Beyond
that distance, only Huge or larger objects can be distin-
guished. Missile weapon ranges are halved during rain.

honey. T mome common and popeear in Chult than beer
or ale. A mag of tef costs 4 cp in Por Mysazar or 6 op
i Fert Breluarian, & 1-gaflon cask costs 2 sp in e city

or 5 spat the forn.
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* ¥ an Animal Handbng check mage with advaniage dus oo lashing fail by 5 or mere, the snimal goes berserk and is oun of the sice.
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AEL

arace wnmlly coers wry roani,
e Wlsdnmulmmu anafling) e ch;
thie DaCa e il typees of dnosaurs are listed in the
Raning Dincsaars table. With eoch sueeesshul Animal
Handling cherk, the first musher listed a3 the dino-
sser'sapead is addad o s “resning tally” I ihe check
Eailly, 1t dinosamr's tally doesn't increase that .
When a recer's tadly equils or exceeds 300, that d
Anur crusses the finish line. A rcer can try s move a
the higher listed speed by Lashing the animal furiessh;
n Bhin v, the Asimad fasdling check is made wiih
advaniage, bul he dircsmr must sko make o success-
ful DC 10 Comstitution chock at the end of this found ar
5 apecil & alved S the cest ol the rce

Mo Initlative Is imvalved. Riders ces nmke iheir An-
iemal Handling chicks in any order. or all a2 the same:
rime. If rwm of more dincasuss choss the finisk linc on
hie sainii eanil, P s with (e highest tally wins. It
the tallies are the same, the macerstied. bn the event
ol & e, brorwls are likely to break out in tracksse et
ring poals.

In the sochained even, dirosaurs cas aiack ccher di-
mosaurs |f their caliles are withan 30 of sach oiher @ the
=nd of a round, Each dinosaur's pertinent comban sintis-
tien are listed oo the Racing Dinosrs table. [Fa dins-
saur hiss balf o Sewer of iis srarving hit pains, the nder
mmakes Animal Handling checks with deadvaniage.

For ghsrgliciny, riders can’l sieek or be sincked,
D0 with a crued streak might be tempied to relax that
rule. Junl b st Tt 3 Fiuder altacks are allowed, the

ful DC 10 C i check or gain another.
Sknl! elsecks 1o wvoid becoming lost are made with dis-
advantage on storm days.

Races oF CHULT

Members of every race and nationality of Facrin can
be found in Port Nyanzaru, but few of them ever travel
more than a hundred yards beyond the city walls. The
native peoples must be divided into those that are com
monly known and those whose presence is legendary
ar anly suspected. The first group consists of Chultans
(humans), aarakoera. Batiri (goblins), dwarves (inclad-
ing albino dwarves), pterafolk, and tabaxi. In the second
category, weretigers are suspected to be preseat in
small numbers; explorers and hunters sometimes report
seeing grungs {frog foll) deep in the jungle; and yuan-i
are rumored to be making a resurgence in remote areas.
In addition to these known and suspected residents, a
crew of frost giants has come to Chult seeking the Ring
of Winter and an expedition of Red Wizards is hunting
for the Soulmenger, but the presence of these bands is
atill unknown to the larger population.
Finally, the deep jungle is overrun by skeletons, zom-

warning beeas, day o night, they scrasile for this safity
oif the Market Ward and Merchams' Wand until the all
alear seunds

Oup CrTY

‘Three ancien, vine-covered ripgusats trwer ahove this
erumbling wird The whole distfac) is & JUElapesition
af ancient and decaying (e sl ocoepied) sione strac-
urrs imerrpersnd with fimey nrw s and Inngheuses
of bamboo and thach.

The (d Ciry i run by “beggar princee” in 2 mocking
pearslld ur the merchan) prisce of te city proper, They
higwe no official auSority, bt emch of thém site dlop a
e of dehis. freors, Incriminasing infemation, and
Teval musele: that allows them W getthings done with
am efficiency that the menchinm peisce somtimes vy,
Uniliks: the merciant princes, whose positions are hased
o wealih thit passe: frem generation 1o generation n
thr mama family. the entities o cvea e samber of
the beggar princes changes cartinuallp

The (Hd Cary s run down but it dsn't @ shem ora haees
For thieves. Mest of the: residents are kower-class labar.
#rs ur Srugging artisans wio cant affard the higher
sents of heeses insitde she ity walls,

l. Brooars' PaLACES

The Beggars’ Palaces are the (wo largest siggurats

ol e Ol Ty Slheopm and tonameses of bambeoo mre
jammed ot the rerraces of e ziggerasin wild jre-
Fusion. The upper levels are cleaner and less crovwded
than those near sbreet level. & narrow wooden bridge
conneets the woper levels above the press and sedse of

Mar

adways oo alert against tricksters and magiciaim trying
i1 gain Enirance b their masers Bome, s they have
advantage < skl checks and saving threrws sgainst m
Ermpts bo distract, hambooede, orcharm o

The eriling of the entryway is 1w stories il fn
same homes, it's epen o the akr, In those cases, the
Esuntain is sunk inio the flooe and doubies m 2 drsin for
ralmemies.

5 2. Brrriec AREa
oulf This is bioth 3 waiting &res and & imetisg srea for
guests whi asen't known to the villa's master, and
j Iherefiorn won'i necessarily be given aconss to the imner
e chambers of the house, Dscorative muimis sspport
the arched doorway from ares |, Rugs and comborable
Pilkrws are arranged on the oo, Nareow mindowes ook

b B v the gardes but these doubde as arrow slis
bes wisitors aren't as friendly as they claim 1o

3. Orawp HaLL
- A magrificently tiled Moor is Ranked by twe sweepisg
al il ancond ir ihe wpper floar. Dreorations
o ary in keeping with the isdivideal morchaat prince's

raste and apacialization.

4. Gurst Roous

Pelest of the TigAL sate of 1he Tensss: in devosed 40 acoom
modations ke gress, Three privie slecging rooms with
altached baths. phes twesitting rooms and secess to e

1.3; Miracans Pesess Wiis

%, GARDEN

Ferns, povied padis, crobidn, and other xtic trogicsl
Terwern are cultheated in the gasden, wiich i open o
the sky. Chultsen plants with wsefial properties or ap-
filications as poison might be fuzad in the garden of o
merchani prines with o horticubtursd bent, seach a fema-
mine. See appesdia G o canmples of mre plams.

b, DINTHG Rirom

The diming tabile is viery bow, fust & fevw inches alsoe the
Eoor, Diners relas on pillows as they mat,

7. Barna

In addition o daily s, well-m-do Chaians love re.
Iaxing im saunas, Dry hieat is & welcome changn from
Chult's high v Most home saunas ase beased
with charcoal burness or heat stomes, bt im the homes of
the merchsant prinens, o trapped fire elemssntal frosdes
romnchthe-chock hest, and a seromd or slave |s ahways
swvadkilsle o mansage tired muscles.

E. Batm

T bath is the cornensione of i Cheltan mansion, even
e 50 Cham ghe dining room or family resses. Thi Em-
iy relaves here duriag privise times, bet there's nothing
uifvisaiial abeort 3 merckant prince helding mestings

in the hach wiih russed sdvisors and clnse besiness
assncimes, Baing invied info the houschold hath is on-

9. Kimones

Thin litchers i Largn, high-cailingrd, and wall wenii
lated: otherwise, et frem cooking fires would mide
# unhasrahly hoe, Stairs leard o in fhe lanndry room
farea 143

Urrer LEVEL

The reacms on this level are denormed for coendore, The
armwark and cther deor feflicts the st of e mer-
chani prince wwhom ihe villa beiongs,

10, Linmaxy
Chukipre are fans of myprhical momance, and the ciy his
amn petres liverary commmmnity with many book clubs. Port
Myanzare's most succesalul novelists and playwrights
canooai stirring inkes abowt legendery heroes who pur-
iz gheir bovers theough emimaginable darger and amee
thm froam fates worss than death- whdch is mare likely
1y ifreoket & forred sharrmge o someane whe doesslt
lmve ihem than being enien by &n impossibly huge rpran-
nosgmrus, althcugh monstroms fyrannossurnses make
regular appearances in these e, oo,

& characeer who spends a few hours sliting through

ic fiction and succeods cn n DC 15 Tnelli-

gence {Imvestigacion) check finds wseful books of Chul
taa e wisad in with the romances, Uss this a2 an
opporiuniiy to answer specific questions pased by che
plapern. A libeary won't reveal the location of O, buta
bk of lore might mention the ey s deseribe it i
wan during s height,

1. Fammwy Roows

The merchani prisce’s children. spouses, and othes
heese: Twrnily mesbers Hew in these apartments, They am
richly appoimed with pillows and tiger-skin rugs.

12, MasTER SLITE
Thi: merehan! frces sl s e mast apslent room in
the palace. A pleasani breeze biows haough kgs, la-
tiee-covered windmws, causing the potted planis to sway
geeacly. The headboard of the mister bed is Galbasse ally
carend in matifs waggestive of the merchant's business,
Connecied rooms contain & sl privess hath and a
wealli-in closet filled with expensive cisthing. mireors,
comits, and so fer

Treaswre. The suite coniains perscnal iems equive-
Tzt wnr vells an the “Gems or Art Objacts” column
of the Trensre Hoard, Challenge 0-4 nilie in e Do
ghoens Afaster’s Giridde. I the room contains jewelry. thers
s a 50 pereent chanee & is in & lacked jewedsy box me-
quiring thieves” inals and a seccessful DC 18 Dexieray
check o i,

13. Grann Roouws

This guard roam i istentionally aet in theomidst of the
fasmily rooims and the mesier suite. The guards are re.
sporsible jor safegearding the family doring their most
vulnerahle timse, when they'ne sleeping or relaisg in
thicir wn chambers. This station is ahways masmed by
14 + | ghadiators sl are: Ennatically loyal i s mer-

“wee and sichly rewarded for cheir devotion,

Picture credit: Tomb of Annihilation (Wizards of the coast)

14, Lavnney Roow

Chrakama are a5 scrupedous abow: their chothing as aboos
thieis bodies—i Gasdadio siess Chil's dlinoel casentisl,
@reen howe much everyone sweats in Port Npanzarus ol
meee. Laundry is washerd here every day. then ours ane
spent faneing It 1o and fro on lines trsiag o encourage
the wet coth t dry in the bumid wir,

15, SERVANTS' (JUARTERS

The servanis’ quariens are isolaied from ihe family
sloeping arcss for security. There is nothing remarkakin
st them,

16. Bals TRaPS

Eveery noam in thi hoise somsing
waier basin with running waier comiag eicher from a
vuflonp Bsesin ar 1ifted framm Bareeds or an underygrosnd
obtern by b water whisel.

FACTIONS AND THEIR

REPRESENTATIVES

Port Nyanzaru s the lene civilized T on a vaal pes-
imsmila of grest wealth, Many factioes weoald like o mp
st 1t wealrh, and they all lave agises vying fior e
enee in the city or soouting the jongle for oppormanites.
Home of thes: cen aild the charsciors, aml athers will ry
& hinder them.

EMERALD ENCLAVE

The Emerall Enclires is n widesprsad group of wilder-
eess survivalists who peeserve the natural order by rool-
Eng mnt wnnatural throsss. Thoy struggle o keep oviliza-
i s thie wilderness ram diestroyng one ancther.

Laws ame PunIsSHMENTS

The merchant princes cin eaie o alier lrws by decree as
Sy we il and uriges aoe epecied in Inoee e Laws. freely
S0t wiasly. Such 2 prtern would weem b it abase and
Briteeey, bual thet Chva M courli are ssrgeiningp frie of
amapton.

Sy toe't(iegal i Port Myanzan, bt £ frowned
pen, and tha merchant prinoes won's da busisess wish
slavers o shios them amy lagal favar

Pl ueder i ilegal, 2t “sanctom” —bygal permissicn
mhilmmmn-wmnesmm\ihl—urhw-

the menchans prince Jessamine. The price
cbpndlm&-pmmrr-n‘lblmurhd1ﬂm\1h
seasint for tha senction, and e wealth of the purchane:
The stisiam prics peaible i3 150 gg; the maimum
& brtless. The awaiabiiey of s rtions Soesa'| Sedn
shey're commoa—a's rre for moee than sis o be sold na
yaat That han leax 43 da wits price than wits the fact sat
Hward gty out who parchased s sanctios, noting can
sioge the Triwads of the viclim from sarctionisg the origieal
parchaser.

Deapin thek high amaition, fe mascsant Brince’
powar i astirily eontuined e sty Elsewhane, Chult
s rubed by S v liw of 1osth and cliw As indsidual is
wither predater or giey; are the pradator mipht bea
of Usdead. 4 rsenaus alsaurss, 3 preng bunting pers,
Jahakan pirates, o & Flamng Fint patrel

HAFTER | | FOET HYANIAE




Research Problem

Q
e

* Generating images consistent with the given
narrative for a D&D adventure
e Difficult to create art for a given narrative

* Hard to maintain consistency of images across
sessions

* Images should be consistent with the lore

* Pre existing or third party images needs to be
incorporated

Tiamat
Picture credit: Forgotten Realms Fandom Wiki
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Key Phrase extraction

Evaluation

Prompt generation Image generation

Consistency



Literature: Key Phrase Extraction

* Pre-processing & Summarization [1,2,3]
* Key phrase extraction using machine learning [4,5]

* Named Entity Recognition

[1] E. Papagiannopoulou and G. Tsoumakas, “A review of keyphrase extraction,” Wiley Interdisciplinary Reviews: Data Mining and Knowledge Discovery, vol. 10, no. 2, p.
el1339, 2020.

[2] S. Vijayarani, M. J. llamathi, M. Nithya et al., “Preprocessing techniques for text mining-an overview,” International Journal of Computer Science & Communication
Networks, vol. 5, no. 1, pp. 7-16, 2015.

[3] R. Srivastava, P. Singh, K. Rana, and V. Kumar, “A topic modeled unsupervised approach to single document extractive text summarization,” Knowledge-Based Systems,
vol. 246, p. 108636, 2022.

[4] A. P. B. Veyseh, N. Meister, F. Dernoncourt, and T. H. Nguyen, “Improving keyphrase extraction with data augmentation and information filtering,” arXiv preprint
arXiv:2209.04951, 2022

[5] S. Beliga, “Keyword extraction: a review of methods and approaches,” University of Rijeka, Department of Informatics, Rijeka, vol. 1, no. 9, 2014.

‘ Picture credit:

Volo
Forgotten Realms Fandom Wiki



Literature: Prompt generation

* Prompt Engineering and Design Principles [6]
* Control over Text Generation with Templates and Constraints [7]

e Generative Pretrained Transformer (GPT) Models
* Task-specific finetuning [8]

* Quantifying event boundaries in continuous narratives [9]



What's the difference between prompts ?

A dream of a distant A dream of a distant photo of a riverbank photo of a riverbank,
galaxy galaxy, concept art, concept art, matte
matte painting, HQ, 4k painting, HQ, 4k

12



Negative prompts

* “A dream of a distant galaxy”

e Reduce artifacts

e out of frame, lowres, text, error,
cropped, worst quality, low quality,
jpeg artifacts, ugly, ...

TIHEES BRISEATON 2 CRARAMI MY MTRAN Bl EBIT2IIIEYWN TV AL OBURTIME
M ERTRIRCAVRASAREN TE: ARMI 21 CAR ARDHREAISAREY OIFE DRRICENRPE

Example of a bad output generation. 13



Literature: Image Generation

&
* Image Synthesis with Generative Adversarial Networks [10]
 Variational Autoencoders (VAEs) for Image Generation [11]
e Diffusion models for Image Generation [12]

* Image Style Transfer [13]

* Image-to-Image Translation [14]

[10] Y. Lu, S. Wu, Y.-W. Tai and C.-K. Tang, “Image Generation from Sketch Constraint Using Contextual GAN,” in Computer Vision — ECCV 2018, Lecture Notes in Computer Science,
vol 11213. Springer, Cham, 2018

[11] AutoEncoders are Essential in Deep Neural Nets. Towards Data Science. Retrieved March 21, 2023, from https://towardsdatascience.com/autoencoders-are-essential-in-deep-
neural-nets-f0365b2d1d7c

[12]J. Ho, C. Saharia, W. Chan, D. J. Fleet, M. Norouzi, and T. Salimans, “Cascaded diffusion models for high fidelity image generation.” J. Mach. Learn. Res., vol. 23, no. 47, pp. 1-33,
2022.

[13] T. Karras, S. Laine, and T. Aila, “A style-based generator architecture for generative adversarial networks,” in Proceedings of the IEEE/CVF conference on computer vision and
pattern recognition, 2019, pp. 4401-4410.

[14]J. Ho, C. Saharia, W. Chan, D. J. Fleet, M. Norouzi, and T. Salimans, “Cascaded diffusion models for high fidelity image generation.” J. Mach. Learn. Res., vol. 23, no. 47, pp. 1-33,

E
2022, Tasha B
Picture credit: Forgotten Realms Fandom Wiki



https://towardsdatascience.com/autoencoders-are-essential-in-deep-neural-nets-f0365b2d1d7c
https://towardsdatascience.com/autoencoders-are-essential-in-deep-neural-nets-f0365b2d1d7c

Literature: Consistency

e Document-Level Sentiment
Analysis [15]

e Document-Level Relation
Extraction [16]

* Image Temporal Consistency

[17,18]

)

Video 1: Example of using temporal consistent images to form a video[9] .







Literature: Evaluation

e Evaluation Metrics for Text Generation [19]
* Image Evaluation [20]

e Consistency evaluation [21]

Mordenkainen
Picture credit: Forgotten Realms Fandom Wiki
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Strahd

Elminster Beholder
Picture credit: Forgotten Realms Fandom Wiki Picture credit: Forgotten Realms Fandom Wiki Generated by our Pipeline

Phase 1:

Comparative Analysis of Named Entity Recognition in the Dungeons and Dragons
Domain

22




Model Comparison

* Pre-trained Models: BERT[22], ELECTRA[23], and XLM-RoBERTa[24] are general pre-trained models
that can be fine-tuned for NER.

* NER-specific Models: WikiNEuRal[25], RoBERTaNER[26], and BERT-CRF[27] are specifically
designed or adapted for NER.

» Toolkits & Libraries: Spacy[28] and Trankit[29] are comprehensive NLP libraries/toolkits that
provide functionalities beyond just NER.

* Domain-specific: StanfordAIMI[30] is a domain-specific, focusing mainly on medical tasks.

* Embedding Techniques: Flair[31] is unique in its use of contextual string embeddings.

[22] Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina Toutanova. 2018. Bert: Pre-training of deep bidirectional transformers for language understanding. arXiv preprint arXiv:1810.04805.

[23] Kevin Clark, Minh-Thang Luong, Quoc V Le, and Christopher D Manning. 2020. Electra: Pre-training text encoders as discriminators rather than generators. In International Conference on Learning Representations.

[24] Alexis Conneau, Kartikay Khandelwal, Naman Goyal, Vishrav Chaudhary, Guillaume Wenzek, Francisco Guzman, Edouard Grave, Myle Ott, Luke Zettle- “ moyer, and Veselin Stoyanov. 2019. Unsupervised cross-lingual representation learning at scale. arXiv preprint arXiv:1911.02116.
[25] Simone Tedeschi, Valentino Maiorca, Niccolo Campol- * ungo, Francesco Cecconi, and Roberto Navigli. 2021. WikiNEuRal: Combined neural and knowledgebased silver data creation for multilingual NER. In Findings of the Association for Computational Linguistics: EMNLP 2021, pages
2521-2533.

[26] Jean Baptiste. 2022. roberta-large-ner-english: model fine-tuned from roberta-large for ner task. https://huggingface.co/Jean-Baptiste/ roberta-large-ner-english. (Accessed on 05/10/2023).

[27] Fabio Souza, Rodrigo Nogueira, and Roberto Lotufo. * 2019. Portuguese named entity recognition using bert-crf. arXiv preprint arXiv:1909.10649.

[28] M. Honnibal and I. Montani, “spaCy 2: Natural language understanding with Bloom embeddings, convolutional neural networks and incremental parsing,” unpublished.

[29] M. Van Nguyen, V. D. Lai, A. P. B. Veyseh, and T. H. Nguyen, “Trankit: A light weight transformer-based toolkit for multilingual natural language processing,” arXiv preprint arXiv:2101.03289, 2021. 32

[31] A. Akbik, T. Bergmann, D. Blythe, K. Rasul, S. Schweter and R. Vollgraf, “FLAIR: An Easy-to-Use Framework for State-of-the-Art NLP,” in Proceedings of the 2019 Conference of the North American Chapter of the Association for Computational Linguistics: Systemf§monstrations, pages
54-59, Minneapolis, Minnesota, 20191.



D&D adventure books

29
45
48
62
35
06

Book Counts
Words Topics

Lost mine of Phandelver ( Baker and Perkins, 2014) 45947

Hoard of the Dragon Queen (Baur et al., 2014a) 74243

Rise of Tiamat (Baur et al., 2014b) BO06S

Curse of Strahd (Perkins et al., 2016) 154519

Tomb of Annihilation (Perkins et al., 2017) 148605
Candlekeep Mysteries (Perkins et al., 2021) 141104 1

I'he Wild Beyond the Witchlight ( Allan et al., 2021) 184135

6()

(32]
[33]
(34]
[35]
(36]
(37]
(38]

Wizards of the Coast, (2023, March 28). LOST MINE OF PHANDELVER. D&D Beyond. [Online]. Available: https://www.dndbeyond.com/sources/Imop

Wolfgang Baur, Steve Winter, and Alexander Winter. 2014a. Hoard of the Dragon Queen. Wizards of the Coast.

Wolfgang Baur, Steve Winter, and Alexander Winter. 2014b. Rise of Tiamat. Wizards of the Coast.

Christopher Perkins, Tracy Hickman, and Laura Hickman. 2016. Curse of Strahd. Wizards of the Coast.

Christopher Perkins, Will Doyle, and Steve Winter. 2017. Tomb of Annihilation. Wizards of the Coast.

Christopher Perkins, Graeme Barber, Bill Benham, et al. 2021. Candlekeep Mysteries. Wizards of the Coast.

Stacey Allan, Will Doyle, Ari Levitch, and Christopher Perkins. 2021. The Wild Beyond the Witchlight. Wizards of the Coast.
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Data Collection and Annotation

Send to

Separate Separate LLM +

Text
to to

extraction system
segments paragraphs

prompt

OpenlLLaMA
[39] T. Le Scao et al., “BLOOM: A 176B-Parameter Open-Access Multilingual Language Model,” G roun d trUth M sl I €ross
arXiv preprint arXiv:2211.05100, 20221. annotations examination

[40] Databricks. 2023. Dolly: The first open source, commercially viable instruction-tuned lIm.
Databricks Blog.
[41] Xinyang Geng and Hao Liu. 2023. Openllama: An open reproduction of llama. 25




Data Collection and Annotation

Chapter Topic Paragraph

Word Count

Input: Books; The main

o N e antagonists of
Output: Named entities; this story are

foreach book do L Adventure three hags...
Introduction: i
One of the

segments <— divideIntoSegments(book): Into the Summary .

. R [llﬂ[l}f novelhes
foreach segment in segments do Feywild of this adventure
paragraphs < is that...

divideIntoParagraphs(segment); Th“dd“‘“‘“_‘“l”‘

. are drawn imnto

foreach paragraph in paragraphs the adventure
do by one of two

foreach LLM in LLMs do adventure hooks.

t You choose...
prompt < Chapter |

createPrompt(paragraph); describes the
namedEntities +— Witchlight Carnival...

LLM(]JI‘OITIPD; :l:l'n.: Monster

processNamedEntities(namedEntities); Manual contains
stat blocks

for most of the

Running the

Adventure ) .
end creatures encountered

in this...

end Spells and

end equipment mentioned
in the adventure

end are described
removeDuplicates(namedEntities); in the Players
Handbook...
Annotation process

Text segmentation process

131

43

31

40

31

Please identify and list all named entities
in the following text using the BIO
(beginning-inside-outside) scheme:

"The traveling extravaganza known as
the Witchlight Carnival visits your
world once every eight years. You

have a dim memory of sneaking into
the carnival as a child without paying...
...pair of elves named Mister Witch and
Mister Lightwere decidedly unhelpful.”

B-Organization: | Witchlight | Carnival

[-Person: Mister Witch
[-Person: Mister Light

System prompt, Text to be annotated and result
(Bloom, OpenlLLaMA)

Using the BIO (beginning-inside-outside) tagging
scheme, identify and label named entities in the
provided text from D&D adventure books. The entities
of interest are Persons (Person), Locations (Location),
Organizations (Organization), and Miscellaneous. The
text is: “The traveling extravaganza known as the
Witchlight Carnival visits your world once every eight
years. You have a dim memory of sneaking into the
carnival as a child without paying... ... pair of elves
named Mister Witch and Mister Light were decidedly
unhelpful.” Any ambiguities or errors in entity
recognition should be removed.

System prompt, Text to be annotated (Dolly)
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Result Comparison between LLMs

Book Bloom Dolly OpenLLaMA Total
Unique

Count Recall | Count Recall | Count Recall | Entities

Lost Mine of Phandelver 21 0.47 32 0.73 40 0.91 44
Hoard of the Dragon Queen S8 (.89 62 .95 60 0.92 65
Rise of Tiamat 54 0.88 57 0.93 53 0.87 61
Curse Of Strahd 92 0.90 96 0.94 101 0.99 102
Tomb of Annihilation 101 0.80 99 0.79 112 0.89 126
Candle keep Mysteries 60 0.87 61 0.88 64 0.93 69
The Wild Beyond Witch Light 66 0.84 67 0.85 71 0.89 79
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Precision and Recall for different NER models
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Comparative Analysis of Named Entity Recognition

in the Dungeons and Dragons Domain

Gayashan Weerasundara and Nisansa de
Department of Computer Science & Engineering

University of Moratuwa, Sri Lanka

{gayashan.22, NisansaDdS}@cse.mrt.ac.lk

Abstract

Many NLP tasks, although well-resolved for
general English, face challenges in specific do-
mains like fantasy literature. This is evident
in Named Entity Recognition (NER), which
detects and categorizes entities in text. We ana-
lyzed 10 NER models on 7 Dungeons and Drag-
ons (D&D) adventure books 1o assess domain-
specific performance. Using open-source Large
Language Models, we annotated named enti-
ties in these books and evaluated each model’s
precision. Our findings indicate that, without
modifications, Flair, Trankit, and Spacy outper-
ying named entities in the

form others in identil
D&D context.

1 Introduction

Named Entity Recognition (NER) targets the iden
tification and classification of textual cnf such
as names and locations. In the diverse and in
tricate vocabulary of fantasy literature, like that
of Dungeons and Dragons (D&D), NER becomes
challenging (Zagal and Deterding, 2018). D&D, a
prominent fantasy literature domain, spans content

for its namesake tabletop game (Peins and de Silva,
2022, 2023; Zhou ct al., 2022). Thesce narratives
inhabit fictional realms like Forgotten Realms and
Dragonlance, bursting with characters, locations,
and objects (Gygax and Ameson, 1974)

NER’s wtility in fantasy litcrature is vasl
from cxtracting information and summarizing
to character analysis and plot creation.  How
ever, conventional NER modcls, primarily trained
on standard datasets like CoNLL-2003 (Tjong

AVEL e

2017), and the dynam
dia (de Silva and Dou
rescarch emphasizing
ctal. (2021) points out,
challenges, g th
models specifically on

Fantasy NER has po
vancements

cation might involve a
leveraging NER tags o
quently produce contex

Our study contrasts |
D&D books, cach aven
ual annotations of enti

posed against model o
assessments and named
we glean insights into 1
fantasy domain. Our ke

= A pioneering, co
evaluation on fant

= An annotated D&
studics.
= A deep dive in
strengths and pitfa
= Discussions on N
fantasy litcrature.
Following this, Scc
NER and fantasy literat
our data and annotatio
our methods ar

2023

Figure 4: Distribution plot for each model

{a) Models

Clapter Topic Paragraph Word Counl
T tain
antagonists of .
this slory ane
tntuctioa: | LU
ko the - "
many noveltics .
Feyuild af this adventre “
B lal
“The characters
are drawn into
[ — ’
. ) ETl
0
ya &
! 7
1
|
ETl
book

(b} Adventure sourcehooks.

Figure 5: Frequency plots with respect to models and adventure sourcebooks
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Figure 6: Precision graph for different NER maodels

eantinned recearch and refinement o failor thee

modcls within the D&D context but also scts the
stage for continued innovation at the confluence of
fantasy literature and artificial intelligence

7 Future Works

Based on our findings and limitations, we suggest
some dircctions for future rescarch. One dircction
is to finc-tunc NER models on the D&D datasct
and comparing their performance with off-the-shelf
modcls.  Additionally, other technigues such as
transfer learning or domain adaptation could be ex.
plored to improve the performance of NER models
in the D&D domain. Another direction is 0 usc
different data sources for NER in D&D, such as

novele comics nodeasts nr viden oames A thind

creature that
oes, villains,

r faction that
1ch as guilds,

gion that has
don, such as

» not belong
This contain

Is, Artifacts,

Input: Books:
Output: Named cntitics;
foreach book do
scgments + divideIntoSegments(book):
foreach segment in segments do
paragraphs
divideIntoParagraphs(scgment);
foreach paragraph in paragraphs
do
foreach LIM in LIMs do
prompt <—
creatcPrompt(paragraph);
namedEntitics +
LLM(prompt);
processNamedEn

end

end

end

end

removeDuplicates(named Entitics);
Algorithm 1: Named Entity Recognition using
Multiple LLMs

and each paragraph is iteratively fed into cach of

the LLMs with a prompt to identify named entities.

processed and saved. Finally, all named entitics arc
checked for duplicates, and those duplicates are
removed.

Afiter named entitics were recognized, they were
then mapped in to json objects for storage as shown
in Figure |. Nesting of objects is done according to
the hicrarchy as mentioned in table 2. Each of the
named entities were nested in an array of entities
as entity objects with commesponding attributes as
mentioned bellow.

4 Experimental Setup and Results

The experiment was conducted to identifv how ef

[42] Weerasundara, G., & de Silva, N. (2023). Comparative analysis of named entity recognition in the dungeons and dragons domain. arXiv preprint arXiv:2309.17171..

Recent Advances in Natural Language Processing (RANLP

(named Entities);

Book Bloom Daolly OpenLLaMA Total
Unigue
Count  Recall | Count  Recall | Count  Recall | Entities

Lost Mince of Phandelver 21 0.47 32 40 0.9l 44
Hoard of the Dragon Queen 58 .89 62 ) 092 65
Rise of Tiamat 54 088 57 0.93 53 087 6l
Curse OF Strahd 92 0.90 96 0.94 101 0.99 102
Tomb of Annihilation 101 .80 99 0.79 112 0.89 126
Candle keep Mysterics 6 .87 61 .88 64 0.93 69
The Wild Beyond Witch Light ] 0.84 67 0.85 71 0.89 79

Table 3: Result comparison between LLMs

Please identify and list all named entities
in the following text using the BIO
(beginning-inside-outside) scheme:

"The traveling extravaganza known as
the Witchlight Carnival visits your
world once every eight years. You

have a dim memory of sneaking into
the carnival as a child without paying...
pair of elves named Mister Witch and
Mister Lightwere decidedly unhelpful.”

B-Organization: | Witchlight | Carnival
I-Person: Mister Witch
I-Person: Mister Light

Table 4: Process of Annotation

el

LM Rl TR a (Connca et al

StanfordATMI {Chamban =t al., [

ELECTRA {Clark ot al., 2020 1

| (Tedeschictal, 2021y 23 4 3 1 34
i

w
BT (Deviin ct ., 2018) o 0 1"
RaBIETaNTR (Hapriste, X12) [ LT
BIRT-CRF (Soura etal., 2019) o0 00 12
Flair {Akbik et al, 201%) ® 4 6 4 54
Spacy (Heenibal and Montani, 317} 20 11 7 15 57
“Trankit (Mguyen ef al, 2001) ¥ 152 2 4

Table 5: Statistics for the adventure book Candlekeep
Mysteries. The NER tags are as follows, Person: PER,
Location: LOC, Organization: ORG, and Miscella-
neous: MSC

The resultant output is refined by filtering out cor
runted values (c.e.. "Strahd Von Zarovich™ might

JSON object

be
.
: 0.9659323,
8,
v

: 42,

51
be

Figure 1: sample format of the JSON output

scgmentation of terms, or misinterpretation of spe
cial characters. Such discrepancics can be mit
igated wsing string manipulations and by cross
referencing outputs with a pre-curated list of named
cnti

Figurc 2 displays entrics that encountered corrup-
tion. These highlight instances where NER models
d and extracted entities from
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Phase 2:

A Multi-Stage Approach to Image Consistency in Zero-Shot Character Art
Generation for the D&D Domain
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Literature: Generative Al & LLMs

* LLMs (Bloom, Dolly, OpenlLLaMA etc.)
* Diffusion models (Stable diffusion [43], DALL-E etc [44])
* Multi-agent LLM Orchestration (Autogen [45], MetaGPT [46] etc)

[43] Rombach, R., Blattmann, A., Lorenz, D., Esser, P., and Om- mer, B. (2022). High-resolution image synthesis with la- tent diffusion models. In Proceedings of the IEEE/CVF conference on computer vision and pattern recognition, pages 10684—10695
[44] Betker, J., Goh, G., Jing, L., Brooks, T., Wang, J., Li, L., ... & Ramesh, A. (2023). Improving image generation with better captions. Computer Science. https://cdn. openai. com/papers/dall-e-3. pdf, 2(3), 8.

[45] Q. Wu, G. Bansal, J. Zhang, Y. Wu, S. Zhang, E. Zhu, B. Li, L. Jiang, X. Zhang, and C. Wang, “Autogen: Enabling next-gen lim applications via multi-agent conversation framework,” arXiv preprint arXiv:2308.08155, 2023.

[46] Hong, S., Zheng, X., Chen, J., Cheng, Y., Wang, J., Zhang, C,, ... & Wu, C. (2023). Metagpt: Meta programming for multi-agent collaborative framework. arXiv preprint arXiv:2308.00352.



Literature: Stable Diffusion




Experiment: Applying style to images

&
portrait (painting) of tabaxi, de Rivia closeup, suit, collar, formal attire, D&D, fantasy, intricate, elegant, highly detailed,
artstation, concept art, matte, sharp focus, (brush strokes), (oil on canvas), hearthstone, art by Titian and Greg Rutkowski
and Rembrandt van Rijn and Alphonse Mucha

\ W
No style transfer With style transfer
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Experiment: Iterative changes

Image of a dragon, make only the dragon dragon is inside a cave cave is a crystal cave make only the dragon
concept art, matte red (InstructPix2Pix red
painting, HQ, 4k [36])

(Stable diffusion )

[47] T. Brooks, A. Holynski, and A. A. Efros, “Instructpix2pix: Learning to follow image editing instructions,” arXiv preprint arXiv:2211.09800, 2022. 97
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Literature : Low Rank Aduptation (LoRA)

Weight update in regular finetuning Weight update in LoRA

Outputs LoRA matrices A and B
approximate the weight /-r v\
update matrix AW < +

F‘r&trﬂ

weights ——) — Theinner dimension r

is a hyperparameter

Pretrained
weights

W

Picture credit: LoRA from scratch [48]

[48] Aisuko (2024) Lora from scratch, Kaggle. Available at: https://www.kaggle.com/code/aisuko/lora-from-scratch (Accessed: 10 June 2024). 41



Experiment: Training a General
Art Style i
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Experiment: Training a Specific Character Generation

Greater in Size

More VRAM/ resources

Need much less data but more
dependent on dataset quality

Minute in Size

Less VRAM/ resources

Can supplement dataset quality
with relevant text/ descriptions but
need more data




Experiment: Character Sheet Generation

CHARGSHHEET MAG EEAD MAGE
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Literature: Controlnet
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[49] Zhang, L., Rao, A., & Agrawala, M. (2023). Adding conditional control to text-to-image diffusion models. In Proceedings of the IEEE/CVF International Conference on Computer Vision (pp. 3836-3847).
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Experiment: Control Output




Literature : YOLO
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[50] Hussain, M. (2023). YOLO-v1 to YOLO-v8, the rise of YOLO and its complementary nature toward digital manufacturing and industrial defect detection. Machines, 11(7), 677.
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Experiment: Separation and Training for Specific Character
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Experiment: Clustering

Q
e

 DINOv2 (feature extractor) [51]
* K-MEANS++ (clustering method) [52]

[51] Oquab, M., Darcet, T., Moutakanni, T., Vo, H., Szafraniec, M., Khalidov, V., ... & Bojanowski, P. (2023). Dinov2: Learning robust visual features without supervision. arXiv preprint arXiv:2304.07193.
[52] Kapoor, A., & Singhal, A. (2017, February). A comparative study of K-Means, K-Means++ and Fuzzy C-Means clustering algorithms. In 2017 3rd international conference on computational intelligence & 54
communication technology (CICT) (pp. 1-6). IEEE.
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Literature: LLaVA

Language Response X , Q Q Q

Language Model f(ﬁ

D:\Gayashan\Personal\MSc\ml\LLaVA

Image Path: ./ecom_arch (1).png

The diagram represents a cloud-based architecture on AWS for a live video streaming application with integrated payment
processing. Clients interact with the system via an Authentication Layer that directs traffic through an AWS Applicatio
Load Balancer (ALB). AWS S3 and CloudFront distribute static content, while AWS ECS (Elastic Container Service) manages
the application containers stored in AWS ECR (Elastic Container Registry). The application leverages AWS RDS with a My
QL database for data management. Live video processing is handled separately, indicating a specialized workflow for rea
—time video handling. CloudWatch is used for monitoring the entire infrastructure, ensuring performance and availabilit




Results

Image to Image InstructPix2Pix Proposed Method
LLaVA (Liuet al., 2023) 6.4 7.5 8.3
FID (Heusel et al., 2017) 51.7 38.9 13.2
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Specifications

Parameter Pre-trained Character LoRA | Zero-Shot Character LoORA | D&D Style LoRA | Character-sheet LoRA
Number of Images 40 - 60 4-12 676 488
Repeats 10-15 20 - 40 2 4
Epochs 15-25 20-30 12 15
Precision bfl16 bf16 bfl16 bfl6
Learning Rate 0.0001 0.0001 0.0003 0.0002
Warmup 0 0 0-5% 0-5%
Resolution 1024x1024 1024x1024 1024x1024 1024x1024
Optimizer Adafactor Adafactor Adafactor Adafactor
Batch Size 2-4 1 A 4
Gradient Checkpointing True True True True
Xformers False False False False

Table 1: Training configurations for LoORA models trained for the proposed pipeline

GPU
VRAM
RAM
CPU

Nvidia RTX 4090

24GB
61GB
16vCPU
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runpod.io” using the Kohya ss GUI*. The parame-
ters were fine-tuned, and multiple iterations were con-
ducted to optimize the performance of the Stable Dif-
fusion (SD) model and the LORA model.

5 RESULTS

The results of our experiments were promising, show-
casing the capability of our methodology in generat-
ing high-fidelity and consistent character images. The
generated images exhibited remarkable consistency in
style, pose accuracy, and visual quality, adhering to
the predefined artistic style of the D&D universe.

To validate the effectiveness of our approach, we
conducted a comparative study against established
benchmarks, focusing on the structural similarity in-
dex measure (SS5IM) (Zermani et al., 2021). S5IM is
a widely recognized metric for comparing the simi-
larity between two images, providing insights into the
perceptual changes between the generated images and
the ground truth.

Figure 9 presents the average S5IM comparison
between the official images, baseline generations, and
the images generated using the trained model per each
category of images which indicates a greater consis-
tency between official art with trained models com-
pared to base models.

In our study, we evaluated the consistency and
D&D style adherence of generated images through an

Iht

on a scale ot 1 to 10.

Adherence to DED Style Ratings

102z 3 4 8 & 7 & 39
Image Consistency Ratings

Figure 10: Density Distribution of Feedh
Images

Figure 10 density plot synthesiz
The x-axis shows character consiste
the y-axis indicates style adherence.
eas represent a higher consensus amc
The results demonstrate that our me
produces images that are both consis
depiction and faithful to the D&D st
by the concentration of responses in tl
of the plot.

The plot reveals a notable cluster:
in the high-density regions, suggest
agreement among participants. The
a significant trend wherein our imag
proach has successfully maintained
consistency in character portrayal ai

Abstract:

CCART) 2023

In the evolving landscape of computer graphics, the pursuit o
compelling challenge. This paper delineates a comprehensive 1
the Stable Diffusion (SD) model, an adept open-source image ge
fidelity imagery. Beginning with the training of a generalized
game Dungeons and Dragons, our research journeyed through sj
exhaustive character sheets, culminating in the generation of cor

1 INTRODUCTION

The computer graphics field has recently transformed
with new image generation techniques, emphasizing
realism and consistency, crucial in gaming, anima-
tion, and virtual reality. This is particularly rele-
vant for the Dungeons & Dragons (D&D) universe,
where consistent, high-fidelity character images are
vital to maintaining its authentic high-fantasy (Peiris
and de Silva, 2022) atmosphere. However, most re-
cent studies (Peiris and de Silva, 2023; Weerasundara
and de Silva, 2023) focused on natural language pro-
cessing aspects of the game rather than image gener-
ation. Recent strides in diffusion models, especially
the Stable Diffusion (SD) model (Rombach et al.,
2022), noted for producing quality images consis-
tently (Ho et al., 2020), have not been fully explored
in D&D character generation.

Our paper explores using the SD model to cre-
ate consistent, high-quality D&D character images.
‘We discuss training a generalized art style, transition-
ing to character generation, and producing character
sheets and consistent poses. Our approach combines
recent research with the SD model’s capabilities, aim-
ing to advance computer graphics applications, partic-
ularly in the D&D realm. We detail our methodology,
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Figure 4: Character sheets generated using the trained LORA

deavours. It juxtaposes the images generated using
LoRA, DreamBooth, and the base model against the
official character art of Tasha and Strahd. The results
were illuminating. The LoRA model, in particular,
stood out for its exceptional capability.

3.3 Character Sheet Generation

Leveraging a generated character image, our objec-
tive was to create a comprehensive character sheet us-
ing a specialized LORA and a ControlNet (Zhang and
Agrawala, 2023).

3.3.1 ControlNet

We selected controlnet-openpose-sdx1-1.0' due
to its bias towards generating full-body images. First,
we generated an image of a character and then keep-
ing the seed value, prompt, scale and negative embed-
ding consistent, we provided a reference pose sheet to
the ControlNet. The system then extrapolated this im-
age, generating a detailed character sheet inclusive of
different poses and variations.

Figure 3 shows character sheets generated using
ControlNet.  Generated images consist of specific
characters in various poses in a blank background.
The first image shows a sample reference sheet.

3.3.2 Training a LORA

While ControlNet allows the generation of character
sheets, it is not consistent. In a random generation,
it is possible to get distorted images very easily. To
make the generation more consistent, we need to em-
bed the concept of a character sheet into the gener-
ated images. For that, we used a LORA model. To
train a LORA, we need to create a labelled dataset of
reference images. We used web scraping on Google
images with keywords such as Character sheet and
reference sheet and manually filtered undesired im-
ages. Resultant images were captioned with WDI4”
tagger to get preliminary labels. Next tags which are
common to most of the images such as white back-
ground, Character sheet, reference sheet, turnover
are removed while adding a common unique identi-
fier as a trigger word. Finally, a LORA for that spe-
cific character can be trained on the labelled image
dataset. Results for character sheet LORA can be seen
in Figure 4

3.4 Separation and Training for Specific
Character

Upon obtaining the character sheet, our focus shifted
towards extracting undistorted and apt images that

ht compare it with existing techniques, and analyze our ration of te: 'nttps 1t.ly/3RKSENa “https://bit.ly/3RukhcT
results. Our goal is to present a new approach to com- (2018)’s der
puter graphics, focusing on the D&D universe. thesis mode
foundation oI our researcn, INTNUENCIing our approacn
hitps:/forcid.org/0000-0003-1419-8938 and objectives in text-to-image synthesis and story vi-
P hitps:/Horcid.org/0000-0002-5361-4810 sualization.
[53] Weerasundara, G., & de Silva, N. (2024, January). A Multi-Stage Approach to Image Consistency in Zero-Shot Character Art Generation for the D&D Domain. In ICAART (3) (pp. 60

235-242).
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Experiment
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Experiment: Cellular Automata with Perlin Noise




Experiment: Consistent Dungeon Generation




Phase 4:

Multi Agent Workflow for Adventure Generation

(This is beyond the initial scope)
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Multi Agent Workflow

DM Agent E———— Encounter/
ory YWTiter Mood/ Table

Se.ed. Agent Designer Agent
Description

Map Reader

Agent Recorder

/Reporter/Styling

Saved Files Agent Image Prompt
Context DB Generator

Agent

Pipeline
Scripts Implementor
Agent




Agents

Agent

Role

Access

Dungeon  Master
Agent

This agent is tasked with crafting immersive quests,
mlegrating storylines, NPCs, and encounters. It
serves as the central coordinator, aligning the contri-
butions of other agents with the overarching narrative.
Cordinate content creation agents with formatting
agents such as Table Designer Agent, Stylize Agent
and Mood Planner Agent

Chat history,
Agent Control

Mowod
Agent

Planner

This agent work on visual aids, setiings, and atmo-
sphere, enhancing the overall mood and tone of the
campaign. This agent identifies which areas need
visual aid and describe what type of visual aid is
needed. For example, if an image is needed in a cer-
tain place or a table 18 needed. It gives a description
of the mood and surrounding for important places
that require visual aids.

Chat history

Story Writer Agent

This agent 1% tasked with writing the overall story.
This agent gets feedback from the Dm agent, editor
agent and reporter agent.

Chat history

Besponsible for creating compelling NPCs, this
agent builds characters that add depth and complex-
ity to the campaign, ensuring they fit seamlessly into
the storyline.

Chat history

Recorder Agent

Save content created by different agents as appropri-
ate .Ixt, .csv files

Chat history,
Function
Calls, Wnie
access

Specializes in designing detaled combat scenarios,
contnbuting to the dynamac and challenging aspects
of the adventure.

Chat history

Reporter Agent

Tasked with tracking and summarizing the cam-
paign’s progress, ensuring coherence and continuity
in the narrative and keeping track of special annota-
tions done by formatting agents.

Chat history,
EAG Access,
Function
Calls

NPC Designer
Agent

Encounter De-
signer Agent

Table  Designer
Agent

Identifies what type of table is needed for a given
situation, for example an encounter table, a loot table,
a stat block or any other, and create corresponding
Lags o generale a table based on markdown syntax

Chat history

Editor Agent

Ask agents to modify or improve their content, stop
the conversation or breakaway from a conversation
loop

Chat history

Styhize Agent

Add styling to different content created by agents

Chat history

Image prompt gen-
erator Agent

Generate tag based prompis for an image for a given
situation

Chat history

Pipeline imple-
menting Agent

Use generated image prompls to generate images
through running required python senpt with given
arguments

Chat history,
Function
Calls, File
Execution
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Literature: Retrieval augmented generation (RAG)
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Tables

File

Content Type

Description

npc.csv

Non-Player Characters

Contains detailed information about
NPCs including names, backstories,
roles in the campaign, and other
characteristics.

mood.csv

Campaign Mood Settings

Lists various mood settings and at-
mospheres for different parts of the
campaign, helping to set the tone
and teel for each scene.

encounter.csv

Encounter Details

Provides specifics of encounters in-
cluding type, difficulty, location,
and involved NPCs or monsters.

lootTable.csv

Loot Tables

Details the loot available 1n vari-
ous encounters or locations, includ-
ing items, rarity, and any special at-
tributes.

encounterTable.csv

Encounter Structuring Elements

Structuning elements for encounters,
detailing the sequence and interac-
tion of events within an encounter.

interactionTable.csv

Interaction Framework

Outlines the framework for NPC and
player interactions, setting guide-
lines for dialogue and engagement.
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The First Piece and Return_T pieces must be recovered to prevent a cataclysmic

The climax of Act 1 occurs when the players face the final guardian of the sigil piece. This encounter event. Eldrin provides the players with their first clue
learned so far about combat in Eirandel. Upon securing the Sigil piece, the players must make their wa

reassembly of the sigil. The
ent a cataclysmic event. Eldrin
ce of the sigil./n

n and malevolent. Players will
troduces the players to the
er their progress./n

geon crawl segment of Act 1,
bilities, encouraging them to

he players on everything they have
eroes. However, the return is also

a moment of realization that their journey is only just beginning. Archmage Eldrin, upon seeing the Fiise PLELE 1ELUVEl BU, ELLEldles wie wnpul tance ur wieir quest and hints at the dangers

and wonders that await them as they seek out the remaining pieces./n

@./The Final Guardian of Sigil Piece Stat.txt The Final Guardian of Sigil Piece Sstat Block S txt
@./The Final Guardian of Sigil Piece Loot.txt The Final Guardian of Sigil Piece Loot Table T txt

Act 1 Objectives_T
_Introduce players to the world of Eirandel and the main quest.
_Foster team cohesion and allow players to explore their characters' abilities.
_Challenge players with a mix of combat, exploration, and puzzle-solving.
Set the tone for the adventure, highlighting the significance of their mission and the mix of dark and light elements they will encounter.
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The Summoning T

@./The Summoning.png_I_png]

The journey to the ruins is not straightforward. The Eldritch Forest is a living,
have to navigate through the forest's deceptive paths, facing challenges that test
mystical side of Eirandel, as they encounter spirits, ancient guardians, and possi

@./The Whispering Glade.txt The Whispering Glade T txt

@./The Guardian of Paths.txt The Guardian of Paths T txt

@./The Mirror Lake.txt_The Mirror Lake_T_txt

@./The Circle of Stones.txt The Circle of Stones T txt

@./The Enchanted Grove.txt The Enchanted Grove T txt

@./The Fading Echoes.txt The Fading Echoes T txt

@./The Final Guardian.txt The Final Guardian: The Entwined Serpent G_txt

@./The Final Guardian stat.txt The Final Guardian: The Entwined Serpent Stat Block

@./The Final Guardian Loot.txt The Final Guardian Loot Table T txt

(Nature) DC 15

Wisdom
(Perception) DC
12

Wisdom
(Perception) DC
18

Identifies a safe path
and hints at a nearby
hidden cache of
supplies or a natural
remedy.

Sense of unease -
Detects a malevolent
presence or a natural
hazard nearby.

“Clear warning -
Identifies the source
of danger, allowing

The adventure kicks off when the players are summoned by Archmage Eldrin, a respec Intelligence Basic guidance - A Avoid minor natural
: . . p-ay Y 8¢ = . P (Nature) DC 10 general direction to  hazards like quicksand (e.g., a rare flower the party with a hint of boon such as
Archmage explains the dire situation—that the balance of the world is at risk due ) , or 2 beautifull T R B BT (BT ST
provides the players with their first clue, pointing them towards the ancient ruin proceed that avoids  or thorny thickets, J ' ge' .
4 el lirermis, crafted wooden throws against
Eldritch Eorest T Intelligence Detailed guidance - Discover a cache with a item).” natural hazards for

healing potion or herbs
that can be used to
craft a potion.

Advantage on the next
saving throw against a
natural hazard
encountered within the
forest.

“Gain a temporary +1
bonus to AC for the
next encounter within

Challenge
“Present a token

Result
Thalor allows safe

of nature's beauty passage and blesses

Plant a new tree
or restore a
damaged area of
the forest.

Share a story or
song that

celebrates the
spirit of nature.

“Engage in

“The party's actions

Effect
Party members
receive a temporary

the next 24 hours.
The restored area

heal a small part of the contains a natural
forest, earning Thalor's remedy or herb that

respect and a safe
passage.”

“The shared story or
song pleases Thalor,
who offers wisdom
about the forest or a
clue to the ruins.”

“Demonstrating

can be used in
potion making.
Thalor's wisdom
grants the party an
insight into avoiding
or dealing with a
specific upcoming
challenge.

“Thalor gifts the

The Ancient Ruins T the party to prepare  the forest, as the party combat to prove strength and respect  party a token of
Upon reaching the ruins, the players must breach its defenses, which include not o or avoid it." is prepared for the strength and for nature convinces  nature's strength,
filled with traps, puzzles, and enemies that guard the sigil piece. This segment i danger.” resolve (non- Thalor of the party's  which can be used
explore their characters' capabilities and how they can synergize as a group./n Charisma Temporary alliance - “The guide ensures lethal, respect for worth, granting to summon a minor

The First Piece and Return_T

(Persuasion) DC
10 (to the forest

A forest spirit
appears and offers to

safe passage, reducing
travel time by half for a

nature’s
balance).”

passage.”

nature ally in a
future encounter.”
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a moment of realization that their journey is only just beginning. Archmage Eldrin & P forest and its path or a hidden cache shortens the journey
and wonders that await them as they seek out the remaining pieces./n Gl T i ; i :
Charisma Insightful revelation - “Party gains a one-time inhabitants. of supplies. or equips the party

. - ; with useful supplies.
@./The Final Guardian of Sigil Piece Stat.txt The Final Guardian of sigil piece st (Persuasion) DC Aff’re?tsp'"t reveals use ofaspel!-llke effect o
@./The Final Guardian of Sigil Piece Loot.txt The Final Guardian of sigil Piece Lo 1% (totheforest asignificant shortcut (e.g., Pass without

Act 1 Objectives_T

spirits)

or the location of a
beneficial magical

Trace) without
expending a spell slot.”

_Introduce players to the world of Eirandel and the main quest.

_Foster team cohesion and allow players to explore their characters' abilities. 75
_Challenge players with a mix of combat, exploration, and puzzle-solving. THE GUARDIAN OF PATHS

Set the tone for the adventure, highlighting the significance of their mission and the mix of dark and light elements they will encounter.
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THE ENCHANTED GROVE

Action
Identify and
neutralize the
source of the
poison.

Use magic to

cleanse the area of cleansing purifies the gains resistance to

its corruption.

Convince local

wildlife to assist in  spread the cure

the grove's
restoration.

Offer a significant
personal sacrifice
to the spirits of the restoring the grove

grove for its
healing.

THE FADING ECHOES

Action
Listen and
interpret the
echoes to learn
from the past.
Perform a ritual
to honor the
guardians and
their sacrifices.

Outcome

Result Effect
“The grove beginsto  Party can harvest
heal immediately, herbs for potent
rewarding the party  healing potions or
with the growth of rare to sell for a high
herbs.” price.
“The magical Each party member

grove, and the party is a type of damage
blessed with a for 24 hours.
protective aura.”
“The animals help Discover a shortcut
that saves time or
through the grove, a treasure chest

revealing a hidden with magical items.

THE FINAL GUARDIAN: THE ENTWINED

path or treasure.” SERPENT STAT BLOCK
“The spirits accept the Receive a Attribute Value
sacrifice, fully significant magical AC (Armor Class) 18
item or a Hit Points 150
and granting the party permanent Speed “30 ft., swim 60 ft.”
a boon.” increase to an STR (Strength) 18 (+4)
ability score. DEX (Dexterity) 15 (+2)

CON (Constitution)

Effect
Gain insight into
solving a puzzle or
avoiding a dangerot
encounter.
Boon could be a

Result
The echoes reveal a
secret about the
forest or the ruins
that aids the party.
“The ritual
strengthens the temporary increase
party's bond with the hit points or advant

forest, granting a on skill checks.

17 (+3)

providing Dungeon Masters with the necessary
information to bring these elements to life.

HicH PrRIESTESS VARA

THE SHATTERED SIGIL

THE SHATTERED SIGIL
" 7ENTURE: OVERVIEW

hattered Sigil” is an epic adventure set in the
il lands of Eirandel, where the fabric of realitv

interwoven with the arcane and the ¢
rich in history and magic, faces an

edented threat that could unravel its 3
ce. The Sigil of Creation, an ancient a
se power, once kept the forces of chat
1 balance. However, it has been shatts
scattered across the land, each hidde:
i by forces both natural and supernat

e o .

* AC: 12 (15 with Mage Armor)
= _Hit Points: 98

growth and discovery. As the adventurers venture forth,
they will find themselves tested not just by their
enemies, but by the very land they seek to save. They
will have to forge alliances with unlikely allies, from
reclusive mages to ancient spirits of the forest, and
confront their deepest fears and desires. The path to
reassembling the Sigil is fraught with challenges that
will require not only strength and courage but wisdom
and sacrifice. The fate of Eirandel hangs in the balance,
and the heroes stand at the center of this cosmic
struggle, their actions echoing through the annals of
time, shaping the future of this enchanted realm.

How 1O RUN THE

THE Voip CuLT’s FINAL
STAND TABLE

As the adventurers approach the climax of their quest to
reform the Sigil of Creation, the Void Cult, led by the
enigmatic High Priestess Vara, makes a desperate and
formidable stand to thwart their efforts. This guide will
help you, the Dungeon Master (DM), to create an epic
and memorable confrontation that challenges your
players both tactically and narratively.

The final stand occurs as the adventurers navigate the
Dimensional Pathway to the Altar of Creation, a realm
where the fabric of reality is thin, and magic is potent.
This battleground should feel surreal and unstable, with
the cult’s dark magic causing the environment to shift
unpredictably.

Cult Forces:

High Priestess Vara: A powerful spellcaster and the
cult leader. Her abilities should challenge the party's
strengths and exploit their weaknesses.

Void Cultists: A mix of melee fighters, spellcasters,

HigH PrIESTESS VARA STAT BLOCK

and assassins. They are fanatically loyal and willing Attribute Value
to sacrifice themselves for their cause. AC (Armor 17 (mage armor)
¢ Dark Entities: Summoned creatures or constructs Class)
bound by the cult's magic, adding a wild card Hit Points 142
element to the battle./n Speed 30 ft.

STR (Strength) 10 (+0)
Encaunter Design: gt
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THE MARKET SQUARE

Outcome

1 7

The heart of Stonebridge, filled with various stalls
selling food, clothing, tools, and trinkets. The square

also serves as a place for villagers to gather and share
news.

THE VILLAGE SHRINE

A small shrine dedicated to the gods of protection and
harvest. It is tended by Father Eamon, a kind-hearted
priest.

Old Maud: An elderly woman who claims to have
seen spirits near Blackstone Keep.

Father Eamon: A gentle priest who provides healing
and spiritual guidance to the villagers.

HiLba THORNBREW
NATURALCRIT

VILLAGE RUMORS AND QUESTS

Upon arrival, the adventurers can gather information by
interacting with villagers. Use the following table to
determine what rumors they hear:

dé Rumor

1 Basic guidance - A general direction to proceed that avoids
natural hazards.

2 Detailed guidance - Identifies a safe path and hints at a
nearby hidden cache of supplies or a natural remedy.

3 Sense of unease - Detects a malevolent presence or a
natural hazard nearby.

4 “Clear warning - |dentifies the source of danger, allowing the
party to prepare or avoid it."

5 Temporary alliance - A forest spirit appears and offers to
guide the party through a small part of the forest.

& Insightful revelation - A forest spirit reveals a significant
shortcut or the location of a beneficial magical anomaly.

INITIAL ENCOUNTERS

As the heroes explore Stonebridge, they may encounter
the following scenarios:

Quest Setup Details
The A distressed mother, Tom disappeared while
Disappearance Eliza, approaches  playing near the edge of
the party, begging for the forest. The party can
help to find her investigate the area,
missing son, Tom.  finding signs of a
struggle and strange
tracks leading into the

vale.
The Father Eamon The party must confront
Desecrated requests the a minor undead threat
Shrine adventurers’ help in (such as skeletons or
cleansing the shrine zombies) and perform a
after it was ritual to restore the
desecrated. shrine’s sanctity.
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Outcome

GARRICK, THE GUARD CAPTAIN
NATURALCRIT

* Garrick, the Guard Captain: A stern but fair leader,
concerned about the recent events.

THE MARKET SQUARE
~ AN :’ 0

selling food. clothing. tools. and trinkets. The sauare

OLo Maup
NATURALCRIT

APPENDIX

This appendix provides detailed descriptions for key
characters featured in “The Shadows of Blackstone
Keep” adventure. These can be used by dungeon
masters to enhance the lore.

OLp MAUD

Vlaud 1s a frail yet resihient elderly woman who
has lived in Stonebridge for as long as anyone can
remember. With her long, gray hair tied back in a loose
braid and her deeply wrinkled skin, she looks every bit
the part of a village elder. Dressed in simple, tattered
clothes, she moves slowly, often leaning on a sturdy
wooden staff adorned with charms and trinkets. Despite
her age and appearance, Old Maud possesses a sharp

reminder of what was lost to the curse of Blackstone

Keep.
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Outcome

HiLpDA THORNBREW'S SHOP

Hilda Thornbrew, the friendly and knowledgeable
innkeeper of The Black Boar Inn, also runs a small shop
within the inn where adventurers can find various
supplies, potions, and items to aid them in their quests.
Known for her warm hospitality and fair prices, Hilda
ensures that every adventurer is well-equipped before
they venture into the dangers of Blackstone Vale.

HiLpA THORNBREW'S SHOP:

As you enter the cozy common room of The Black Boar
Inn, you notice a small corner dedicated to an array of
items neatly displayed on wooden shelves. The warm
glow of the fireplace illuminates the various potions,
weapons, and adventuring gear available for purchase.

Hilda Thornbrew, the stout and friendly innkeeper,
stands behind the counter, ready to assist you with a
welcoming smile.

Item Description Price
Healing Potion Restores 2d4 + 2 hit points when 50gp
consumed
Antidote Cures poison and grants advantage 25 gp
on saving throws against poison for 1
hour.
Torch Burns for 1 hour, providing bright 1cp

Father Eamon is the gentle and kind-hearted priest of
Stonebridge, devoted to providing spiritual guidance
and solace to the villagers. He is a man of average
height with a serene demeanor, short gray hair, and
soft, compassionate eyes that seem to reflect the weight
of his wisdom. Dressed in simple priestly robes and
always carrying a holy symbol around his neck, Father
Eamon is often seen tending to the small village shrine,
performing blessings, and offering prayers for the well-
being of the community. His voice is calm and
reassuring, capable of soothing even the most troubled

souls. Despite the darkness that has befallen the vale,
Father Eamon remains a beacon of hope and faith,
tirelessly working to protect and heal those in need. His
deep connection to the divine grants him the ability to

Despite his tough exterior, Garrick cares deepl
people and will go to great lengths to protect tl
often coordinating with adventurers to safegua
village from the encroaching darkness of Blacl
Vale.

e - heoeo? s

disappearances.

SETTING THE SCENE

THE THRONE ROOM

The final confrontation site, a grand hall with a
dilapidated throne at the far end.

EEY FEATURES:

* The Betrayer: The corrupted former ally of Lord
Blackstone, now a powerful antagonist.

Malevalent Spirit: The ultimate foe, whose defeat is
necessary to lift the curse.

ENCOUNTERS AND CHALLENGES

The party will face various encounters and challenges
as they navigate the vale. Use the following table to
determine random encounters:

dé Encourter

1 A group of animated suits of armar attacks the party.

2 Chostly figures appear, offering cryptic warnings ar
attacking if provoked

The party triggers a magical trap, releasing speciral
guardians.

Cursed books fly off the shelbves in the library, casting
harmful spelis.

& shadowy figure ambushes the party, atternpting to sow
ffear and confusion,

The Betrayer himself appears, taunting the party and testing
their resabe.

=

IS

w

3

NoTABLE QUESTS AND OBJECTIVES

Objesctive Dietails:
Cleanse the Disrupt the dark The party must defeat dark

Forsaken  nituals and cleanse the druids and purify the: nitual

Chapel chaped of its altar to weaken the
malevolent influence.  malevalent spinit's power.

Retrieve  Find an ancient tome  The party must navigate

the Ancient in the Haunted Library magical traps and cursed

Tame: that contains the ritual books to retrieve the tome
to banish the with Eldrin the Sage's
malevalent spint. assistance.

Confront  Defeat or redesmithe  The party must face the

The Betrayer, who has Betrayer in the throne

Betrayer  become a powerful room, making a choice to
servant of the defeat him in combat or
malevalent spint. find a way ta redeem his

camupted soul

Concrusion of Act III

By the end of Act 111, the adventurers will have faced
their greatest challenges and unraveled the deepest
mysteries of Blackstone Keep. Their final victory over
the malevolent spirit will lift the curse, restore peace to
Blackstons: Vale, and solidify their status as true heroes.
The adventure concludes with the party emerging from
the keep, triumphant and forever changesd by their
harrowing journey.

L =
Finar Boss
The Betrayer
=
Armaor Class 18 [Plate frmar)
Hit Points 150 [20d3+&0)
Spesd 30t
STR DEX CON INT wis CHA
TB [+ T2(#1) T6(#3) N4f+2 0D 16 {+3)

Saving Throws Str +8, Con #7, Wis +4, Tha +7

Skills Athletics +8, Intimidation +7, Perception +4

Damage Resstances necrotic; bludgeoning, piercing. and
skashing from nonmagical attacks

Senszes darirvision 60 ft., passive Perosption 14

Languages Comman, Infernal

Challenge: 10 [3.200 XF}

Legendary Resictance (3/Day. If the Betrayer fails a saving
throw, he can choose o succeed instead.

Davk Aura. A 15-foot radius of darkness surounds the Betrayer
Creatures that start their turn in this aura take 7 (206 necrotic
damage.

Magic Resistance. The Betrayer has advantage on saving throws
against spells and other magical effects.

AcTions

Muitiattack The Betrayer makes three attacks: two with his
longswerd and cne with his necrotic blast.

Melee Weapon Attack +B to hit, reach 3ft. one
target. Mit 10 (168 + 4] slashing damage, or 11 (1d10 +4)
slashing damage if used with two hands, plus 7 {206) necratic
damage.

Necratic Blast. Ranged Speil Astack: +7 to hit, range 60 ft., one
target Mt 13 (#d3) necrotic damage.

Frightfidl Presence. Each creature of the Bstrayer's chaice within
&0 feet of him and aware of him must succeed on a DC 15
Wisdom sawing throw or be frightensd for 1 minute. &
frightened target can repeat the saving throw at the end of each
of its turns, with disadvantage if the Betrayer is within line of
sight, ending the effect on itself on a success.

LEGENDARY ACTIONS

The: Betrayer can take 3 legendary actions, choosing from the
options below. Only ane legendary action option can be wsed
at a time and only at the end of anather creature’s tum. The
Betrayer regains spent legendary actians at the start of his tum.

Attack. The Betrayer makes a longsward attack.

Move The Betrayer moves up to his speed without provoking
opportunity attacks.

Duark Swenmon |[Cogs ¥ Adtions). The Betraysr summons 1d4
shadowy figures to unoccupied spaces he can see within 30
fest. The summaoned shadowy figures act on their cwn
initiative count and disappear afier 1 minute.

| S

* Hilda Thornbrew: A stout and friendly woman with a
wealth of local knowledge.

HiLoA THORNBREW
NATURALCRIT
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Pipeline Specifications

* Timing
e Zero shot character generation pipeline (in RTX 4090 | 24GB VRAM)

* 10-20 minutes per pipeline (generation, processing, segmenting, captioning
and clustering) * 6 => 1 to 2 hours

* 15-30 minutes per LoRA
e 1-2 seconds for generation

e ~1-4 hours for content generation
* 5-6 minutes for map generation



Conclusion

&
* Consistent image generation pipeline
e Generating character sheets
* Training a character specific LoORA
* Saving to Context DB
e Evaluation

D&D based map generation
* Map generation with cellular automata
* Map to image
* Using Maps to retrieve context

End to end pipeline for d&d adventure generation

* Multi agent content generation
* RAG
* Function calls with pre made scripts

Published 2 papers (RANLP 2023, ICCART 2023, 3 paper)
https://github.com/gayashan2020/consistantChar.git



https://github.com/gayashan2020/consistantChar.git
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