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Apple (Applied Machine Learning) Data Scientist
Q Qualcomm (Corporate Research) Interim Engineer

J/e/F'§ UCLA IPAM, Academic Mentor

University of Southern California (PhD)

o

@ Seoul National University (BS)

o)

DSias
AHO{2H(LM)2] 7H

NLP 1.0: Dictionary/Vocabulary + Rules NLP 3.0: Deep Learning for NLP LLMs: ChatGPT
GPT4, Geminil5,
LLaMA3.
~ ~ o~ o
\ - »
BERT. T5, GLM4, Qwenls5
RoBERTa -
NLP 2.0: Statistical NLP NLP 4.0: Pretrained Language Models

* LLM: billions of parameters, emergence capabilities
Z5E XA Y Q1015

XIAE L= (Instruction following)

HEHAE St (In-context learning)

HAE £2 (Chain—-of-thought)

YVVVY
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COT prompting Of|A|

Standard Prompting Chain-of-Thought Prompting
Model Input /{ Model Input \
Q: Roger has 5 tennis balls. He buys 2 more cans of Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now? tennis balls does he have now?
A: The answer is 11. A: Roger started with 5 balls. 2 cans of 3 tennis balls

each is 6 tennis balls. 5 + 6 = 11. The answer is 11.
Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples Q: The cafeteria had 23 apples. If they used 20 to
do they have? make lunch and bought 8 more, how many apples
do they have?

J
Model Output Model Output
A: The answer is 27. x A: The cafeteria had 23 apples originally. They used
20 to make lunch. So they had 23 - 20 = 3. They
bought 6 more apples, so they have 3 + 6 =9. The

answer is 9.
o v /

Figure 1: Chain-of-thought prompting enables large language models to tackle complex arithmetic,
commonsense, and symbolic reasoning tasks. Chain-of-thought reasoning processes are highlighted.

DSLas

Multimodal22] =&t

Image captioning Visual question answering

GPT-4 visual input example, Extreme Ironing:

User ‘What is unusual about this image?

Input Image

Human  Describe this image as detailed as possible.
BLIP-2 Acity street with many people walking and riding motorcycles.

MiniGPT-4 The image shows a busy city street with a clock tower in the
background. The street is lined with shops and restaurants on
both sides. There are several motorcycles parked on the side
of the road, and people are walking down the street. The clock
tower has a large clock face with Roman numerals and a small
spire on top. The buildings on either side of the street have
ornate facades and balconies. The street is paved with GPT-4  The unusual thing about this image is that a man is ironing clothes on an ironing
cobblestones and there are streetlights on either side of the board attached to the roof of a moving taxi.
road. The sky s clear and blue, and there are a few clouds in
the distance.

Source: hetps: /s up- 3

Fig. from: OpenAl et al., GPT-4 Technical Report, 2023

Fig. from: Zhu et al., MiniGPT-4..., 2023
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Vision Language Model (VLM)

A dog lying on the grass next to a frisbee Language
T Language Model

Connection Module

Vision Encoder
Image

D JIx= 2942 L
Hsk&El Image Encoder 2t °101E“*' (Language Model)
st50| 7158t RE2 F REHI|EIE HE

DSvas
LLaVA st& #1X

v B8 X (Auto-regressive loss)

Language Response X, . . .

Language Model f

QQQ QQQ

X, Image X Language Instruction

Projection W

Vision Encoder

v Two-stage Training
Stage 1: Pretraining for Feature Alignment
Vision 912, A0 2HS X5} projection matrix It YH|0|E (CC-3M YLELH|0|E| )
Stage 2: Fine—-tuning End-to—End : projection matrix2} LLM {H|0|E
Visual Chat : XMXIS0i| 2|3 H4= HE|ZE instruction data

Science QA : multimodal reasoning data (science domain)
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LLaVA 2] 7|0

v GPT-4Ve| SHE The dawn of LLMs 2t1 0{4%], J2iL} GPT-4VE Close Source
v LLaVA= GPT-4V like model?| Z|Z= open-source Z2MEZN S A7} 7HE st
v LLaVAE GPT-4 7|8t multimodal language-image instruction—following dataS =2 &g&t

v Instruction-following dataZ instruction tuning0il 8%t (=& M=: Visual Instruction Tuning)

LLavANeXT LLaVANXT LLaVANeXT
LLaVA LLaVA-Med LLaVA-RLHF  LLaVA-1.5 LLaVA-Interactive LLaVA-Plus LLaVA-NeXT  Stronger  Video Interleave
e ; 2 RLHF New SoTA iﬁ Tool Use New SoTA Ablations SoTAVideo  Multi-image
April 17 June 1 Sep 26 Octs oct Nov Jan April April June
5 5 O— o o el S o—>
q N - N 3 3
Performance Applications New Capabilities
LLaVA-1.5 = LlaVA-Med = LLaVA Interactive
LLaVA-NeXT = LLaVA-Rad = LlaVA-Plus
New SoTA among open LMMs The first open-source healthcare LMM Tool use to expand capabilities
o )
o LLaVA-1.5 | \
\ ‘
Upond o Grbr n e
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DISCRETE AND CONTINUOUS doi:10.3934/decdsb. 2014.19.1335
DYNAMICAL SYSTEMS SERIES B
Volume 19, Number 5, July 2014 Pp. 1335-135.

LATENT SELF-EXCITING POINT PROCESS MODEL FOR
SPATIAL-TEMPORAL NETWORKS
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