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il YOLOH CLIPSSIE RiLOR EFRITH LLMHERE AL

ERER

—_——
NERBEE
_—
BIBETHNEYITE
BB +NERSE
ERBIRAP TR
JSONtE LR
—_—
B L ESR+ Y
)l YOLO# CLIPZSIE BIEHOR EFITHE LLMHERR GIEE (4

PR 2.2: BUAR I R
3 HWiRESF

3.1 RecipeNLG #iE&E

RecipeNLG $#fifE (BZEBIBE T RY) &XF Recipel M+ HdREMY &, 4T HMFEEREEFE. SHE AR,
AR EIFAE E TR D IR S0 P B R gE7 SR, TR IR R SOARAR SN A 51 58 . 20 BUAb PR
ZHEJ5 . RecipeNLG Wog T —H 0 & &l O B A2 IF AR B S B e il i 4 . Bt A CSV
AR, HAH 75, 55k

& BRKE &

id A 1D
tite  E bR

ingredients 41 #8745 £ Wk

directions %1 # 5, 54F 5 IR

link FrFH 5

source  ClassLabel SR
NER 5| £ 8 74F H NERE ) 524k

Fek% 3.3: RecipeNLG ZHRHA& MY
HymIt 2.29 GB, EAVEAN 3B & B A R 2208 A o
3.2 USDA Food Central #igg

FoodData Central J&H3EEKLFH (USDA) 2R —NEAMEE MRS 5EFBIRRSE, BN BEI-
B S 2 SNSRI B H T B B ABIR IR . ERA T 2MARN e MA SR, BT
Rk B RS EE S TENE SR 5 B e FERXAMESS T 3A1ME F HH ) Foundation Food (JSON, 6.5 MB),
SR Legacy (JSON, 205 MB), FNDDS (JSON, 64 MB), Branded (JSON, 3.1 GB) XU/ %tk
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X% ax

Foundation FERHE & (BB ZEHEHRIE)
SR Legacy EhArHES % &

FE R R

AR A (B )

Survey

Branded

kg 3.4: USDA Food Central L4459 M0

BN RE T
Root
L SRLegacyFoods[] « BEmid

|— food metadata - BEXRER
I— foodCategory -« BmoE
- foodNutrients[] « ERED (1)
| I— nutrient - BREENX
| - amount - BE
| L derivation/source « BUEFRR
- foodPortions[] - BESE
L conversionFactors - IERF

FRATAT LA A e 5 A SRR R E SR By, T HLAS 75 2R

4 HENE

YOLO %&b 38
(B0 P R F R P R R B T SR ANI  RY , R IS LS5 AR YOLO 45 gk 5 T -

4.1

{
"meta": { // JoEURE
"image_path": "Tempura_O1.jpg", /! BRBE
"image_size": [1280, 960], /! BRERY (B#x®)
"model_path": "iJlIZRIEELERIZ" // {ERARIYOLOIREY
},
"objects": [ // MMEIMNRIIEK (FIgEEZT)
{
"id": 0, // FRID
"class_name": "tempura', // FERBFR
"class_id": 53, // ZEHIID
"confidence": 0.864, // BlEE
"box": { // DFHELL KR
"x1": 0.99, "yi": 118.19, // kKL
"x2": 942.62, "y2": 1128.87 //
1,
"segmentation_poly": [...] // D EIZOAL4LHR
}
]
}

FATAT LA rp-f B i) 5% 6 £ B 04 «
L BB &R 52N CLIP, BHFRERT
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2. RERIRE: J5 i te g R
3. R Z B AR TR
4. JRIEPE R RF: AR50 R Al o £

KFomihit, TAVERYEZ LA A FRE H Shoelace Theorem 5 HIFH :

Hrpx = (21, ,22),y = (U1, *, Yn) Tns1 = 1, Y1 = y1. MAGTFH Portion Ratio N

n

1
Area(x,y) = 5

Z; Yi

Tit1  Yit1

i=1

_ Area(x,y)

1
—7 <01

Horp w RETIERE (18%), b REDTRIE(8%) . BURHSER PSR KBCR B R d mTRAMBSE, RATT LS
H s = djw( SR FHX L)), T Portion Size W LMl s2p = L2, Hfik cm?

4.2 RIEHEHLE
FATHELHEA L MR LB RO AL R 7
4.2.1 Pickle 4

HIF RSB MRS 51T LoRA gk, LURAERE e b 5 A e R8s . W RE A AT s CSV, KM
S 10, RS KRR . TR BEREAES — K BUR 17K Pickle Z—gEHISCH:, 58 kI (BT
JAAS TR AN AFRIR) BRI A R v

4.2.2 TF-IDF mE4k
AT REA AL B L NER SUREIH M 30r, B IEL T A5 5 TF-IDF (GRJs SCry):

TF-IDF(t,d) = TF(t,d) - IDF(t)

COUNT(¢,d) - |D| +6 e A -
Zt’ed COUNT(t,d)’ IDF(t) = log (5 + ZdeD l[t c d} ) +0, D BRXMIES, 2 aEis;

COUNT(t,d) i) t 7E3CHS d p I BUR AL, T-T- LS4 0 7E scikit-learn HBRIAR 1o FRATATLLpy AR SCR #E7R
&, 38 wia = TF-IDF (¢, d), WSS d € D xRS E R

oot TF(t,d) =

wtl,d
wtz,d

Vg = wt3,d

Wiy, .d

Hp t1,t9,- -+, tn € d. H—fk(Normalize)J5 R V4 = 4. XERAd ] scikit-learn ] vectorizer fai{bifE .

val3

4.2.3 HApEZigRE

ST A BT g BRI, RAVEFIE—A vectorizer ¥HUR IR v, RIGTHE AL B
fr;\fq

Sim(p, q) = ————— =¥, V,
[¥pl[2[1¥4ll2

HH ped,de D BAN&%HIE Top-k 4%,

4.2.3.1 OOV 4
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4.2.3.1.1 Wk ME X

W% H OOV (Out of Vocabulary) HIfFUL: MRHILEL G, ok B0, RAIRA Word2Vee i,
TR S L B

max Sim(p, q) < 7
peD

B SR e KA EE NTIEANBE 7 > O(PEM A = 0.2), NI A Z A RTE SCRY )28 80 2 18] W ik = R 08 B G THIEHE -
4.2.3.1.2 RHERHLEEET &

Word2Vec K] Wessf 2 22 [0 b, GEFRENTE SCHIA IR i, X5 F OOV JaiL“quinoa” (3 AYE TF-IDF {iljL5£
H1), Word2Vec HJ LIFREI AL “rice” 8 “barley Ky R &if] . {ESSMA TG, MT Q = {t1,---,tn} HEA OOV H ¢;,
FAHRIBUR N ) 5 e, SRJG THAAMIBLEE -

-
e €

WordSim(¢;, s) = y Vs € Vg

e ll2]les|l2
Hrp Vg, /& Word2Vec BT, FATER

St = {s|s = arg max WordSim(t;, s), WordSim(¢;, s) > o, s € VTF_IDF}

WY e E=US,, & E =0, MER(fallback) B BINE FRE. #IEZ, W ¢ =join(Q U E), I, Fifi /5 Hik TF-
IDF,

4.2.3.2 HEEHF
XEFILECRE {dUYE ), NER 5cik Ej, B304 k:

1
Avg, = — Z nutr_map(e)[k]
e€ EjNkeys(nutr_map)

Hd nutr map fF nutrition map, 1 C EXUNTF:

k
C= Z |E; Nkeys(nutr_map)|
=1

A C =0, WEGREPRINEFFE. B R Ean T -
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WAERIR

l

TF-IDFEIE1E

l

THERKIBBE

RAMBEBUE = 0.22

=
v

Word2Vec BZ&18

l

R AEUE0.5
BETF-IDFFECERH

B R

EHTF-IDFIE3R

]

FEMEE 2 0.22

IRETop-k R & ERARINEFE

WFRPE 4.2: BB LUK P A A B AR

e BATA T L E R A Word2Vec K% TF-IDF, B 4 # f# A TF-IDF #47IC 8, A5 4 HA5# o
EFEH
4.3 EFHELE

USDA FoodData Central #4550 ARGy, BATTREA I WX AR % e . AR —A 8 5 T AR
JSON . FATIM USDA FoodData Central PUANMELHRIEH, fEEUEMEWMME. EHAR. B oK, HEW4
W — BHRERMIERE IR %M JSON i, L3 — A0
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"apple, raw": {
"calories": 52,
"protein": 0.26,
"fat": 0.17,
"carbs": 13.81

},

}

AL EYHR A G, SRICE TR FA BB A 7] I )& I F 280 O 5 T 540 781 o i T 54 ™ TPt e ol s o
T

Foundation > SR Legacy > Survey > Branded

5 KRERMNHA

FIBEIR s, DURBAT BB G (B BRI AR, IR TR, BrLICTH M A S AR APT SR 5%
XIS hRE . FRFRATRA HuggingFaceTB / SmolLM2-360M-Instruct ##, J&—ANEH5%} 5 5 32 RN I 511
REGAL, HABHEARN <1GB, RIEAAMATE. A 4 CEAHOLT, SR DT 20 .

quantization_config = BitsAndBytesConfig(
load_in_4bit=True,
bnb_4bit_compute_dtype=torch.floatl16, # TTE(FFR¥IEE
bnb_4bit_quant_type="nf4",
bnb_4bit_use_double_quant=True,

)

5.1 {EREH

TELE RS HAH LG RZH . AT 2E U P Prompt, FIFRATHR EABAMRIEME R, BREHRF BT .
51.1 RAPANARZE

HERS AR AATIHE .

7115



FBR S L

EARELR
AEIE (age) integer HEE
iﬁ'] gender) string MZE{E: "male" BY "female"

F‘

(
H (weight_kg) integer  Hfii: T3 (kg)
% (height_cm) integer  FAfii: JEK (cm)

EHIE
E &K string e "sedentary" (A4k)
(activity_level) o "lightly_active" ($2PEi%3))
o "moderately_active" (H1JFiF3))
@R
B H b o "goal": string KM, WM2H{EH: "weight_loss" (I

dictionary
H) .

(health_goals) "maintain_weight" (Z4ERi{AH) . "gain_muscle" (F4HIL)

o "daily_calorie_target": integer Z5%!, & H KK HEHs

PR dictionar A5 U e :
(constraints) v "allergies": string XM, i/ #i NI EIR(EE

5.1.2 RHAEEXIZE

BYIREFRERAE - REE. EAN B Bokibay), X88dEiEsd TF-IDE LUK Word2Vee MBS %
JSON Wi g iR H . B2 RILElEE YOLO iEI e ymii (BIRLSEsRLy A as 1) 5.

5.1.3 MZ&md
FoA T AT 2R Bl — AN IE AR JSON, AT .

{
"estimated_calories": "{HEMEFKIRE",
"condition": "BYINAF BMFHESEE",
"advice": "E{ARIEFREIN",
"warnings": ["ZHFIFE"]

}
5.2 LoRA &

AT RS D R TETA S R LB [m125 . FRATTUE AT Python JAA: st . SRJ5 18ad DeepSeek APT (4 [f]
AR EBREXS (g,0), TN LoRA. FATEERN 16 BIFER: . 4824 16, HAR#EHN q_proj , k_proj,
v_proj , o_proj . FHHBH AKX

W' = Wias + AW

Hrp AW = BA, Be R, A € R, i r < min(d, k). W7E 20008 T 6 0228 ORise . B

2)% (zi|z<1;0))

Hr 0 BRI SEL (15 LoRA FEFEIIZEL), =, & t IFZIR token, =< ZZHTHY token JPHI, MFHEEN T. $FR
FAi1@id apply_chat_template ()  PRECKELIE LT AL B M 0HEAR S, JEFIINT
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<|im_start|>system
{system_prompt}<|im_end|>
<|im_start|>user
{user_prompt}<|im_end|>
<|im_start|>assistant

{assistant_response}<|im_end|>

SABCEIN T -

sft_config = SFTConfig(
output_dir="models/checkpoints",
num_train_epochs=3,
per_device_train_batch_size=2,
gradient_accumulation_steps=8,
learning_rate=2e-4,
logging_steps=50,
save_steps=500,
max_length=2048,
optim="adamw_torch",

report_to="none",

)
i NAF RPN -
{
"instruction": "Provide personalized nutrition advice...",
"input": {
"detected_food": "pizza",
"portion_ratio": 1.2,
"recipe_nutrition": {...},
"user_profile": {...}

1,

"output": {
"estimated_calories": 450,
"condition": "suitable",
"advice": "...",
"warnings": [...]

}

X

Hrp dinput XFRLYIZRXS (g, a) B g, T output WIXTRIIZENT (g, a) ) a. PNZAFRIZEIN T o 2% &AL T
SFTTrainer: logs = trainer.state.log_history , A] WIZiTFEAH X2 E o
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Training Loss Curve

1.2

Loss

0.8

60 80 100 120 140
Steps

B 5.2: SETTrainer 25 H 405
6 EFSEELEMK

B¢+ (Nutrition Graph) HFaI#ULEWIE TS A0, @ BT SRR EZE TR (REEE. BB Bokfba
Y. EERE) MEEXR, HTZ%.

Nutrition Breakdown for tempura
Macro Nutrients

300
250
200
s 150
g
100
50 4
o .
&
f
Micro Nutrients
35
30
25
£ 20
o
g5
10
5]
o .
&
s
K 6: EHR2HR
7 CLIP BiF
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CLIP BuEFEADL H 148k Gatekeeper ffifa, T2 HRZ

. Bk YOLO Rfast: wfr YOLO il 2| i) & Wi s e T’ A
R BGERE - AR SR B T RE . BAIE IR AR A DL R AT R
REARG R 551k YOLO {24 SE MR T :

WX SRR S R N EIE L3

= W oo

FEARTRAE Py VR G G B o P SCAS S i R “ DU 4547, SEERFAEZS (] o FEARAF YOLO MRS . BA M AP IiiE
SCZIK?WE

texts = [f"a photo of {yolo_labell}"] # fil: "a photo of tempura"

if user_desc:

texts.append (f"a photo of {user_desc}") # fj|: "a photo of fried shrimp"

T 3% a photo of & CLIP LRI HH WAL RAR S, BATIINZ AR o] DI e 2 B A o HEBE R ARAS AN T o
# LB

inputs = clip_processor(
text=texts,
images=image,
return_tensors="pt",
padding=True

)

# BERBMEIRSE
device = next(clip_model.parameters()).device

inputs = {k: v.to(device) for k, v in inputs.items()}

# BIE(EHE
outputs = clip_model (**inputs)

# outputs.logits_per_image FZIR: [1, num_texts]

TEHERRSE UG . BATTH AR A -
# TEBRES

probs = outputs.logits_per_image.softmax(dim=1) [0]
# f5l: probs = [0.8, 0.2] 8§ [0.3, 0.7]

best_idx = probs.argmax().item() # mEILENZES|
best_prob = probs[best_idx].item() # EmIHE(E

FAMERE LT — MR BE 7= 0.6, WIRARIBBIBE, I2AMARAERM: FIEIESL) ., &5 SCA

8 HERBEH

8.1 BHEHIMR
AN RIAD RS . FHEIRLE R main.py SHHF:
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Pl 8.1: K% i A

8.1.1 XAEAWA
{

"estimated_calories": 291.5,

"condition": "suitable",

"advice": "This tempura recipe provides approximately 291 calories, which is within your daily
calorie target of 2000 for weight maintenance. It offers a moderate protein content (3.3g) and
low fat (0.0g) due to the use of vegetable oil. The carbs (35g) are relatively low, but you
should consider portion size to ensure it fits within your daily limit. The low sodium content
(0.0g) is also beneficial for your health. Given your moderate activity level and allergy to
nuts, this tempura is a suitable option for you. However, consider adding a protein source like
grilled chicken or tofu to balance the meal. For a vegetarian low-sodium diet, you may want to
explore alternative options such as tempura with a lean protein, like tofu or tempeh, and a side
of steamed vegetables.",

"warnings": [

"Check the recipe for additional ingredients like mayonnaise or breadcrumbs, which could
contain nuts.",

"Monitor your sodium intake, as tempura often uses vegetable oil with high sodium content.",

"Consider consulting a healthcare professional or registered dietitian for personalized
nutrition advice, especially if you have diabetes or hypertension."

]

Nutrition Breakdown for tempura

Macro Nutrients
300

250 4

200

150

Amount

100 4

50 4

S
N
&

Micro Nutrients

&
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B 8.1.1: HH %A
8.2 HirHZA

BAQIzE T — A AIMTIARA ST A R A nutrition_analyzer.py 2T HIIHH main.py (MiLHA%E
AR DR, AT ANBMEGH 2 ESRFER. EMA YOLO fill. CLIP Bk,

8.2.1 wAATIEA
python nutrition_analyzer.py —-plate_diameter 20.0 [EHfthZE1]

HABSH AR T (H T %) -

2% ik

--yolo_json YOLO #Hd JSON pgts
--user_json F P C B R
--csv_path it CSV iz
--nutr_map_path EFEHLT JSON Bz
--image_path BV R R
--pickle_path FiiAbHE DataFrame ] Pickle 1%
--word2vec_path Word2Vec fEAI %1%
--11m_name KAGFRIFET 2 FR
--clip_name CLIP #i%I 4 FR
--lora_path LoRA #iRIkfE
--output_graph 5 3% HEKE
—--hf_token Hugging Face Token

8.2.2 i#Aif Import AR
FEHAD Python AH, Ff 1o LUl import SRS AIEAHH:

from nutrition_analyzer import analyze_food

# AR

result = analyze_food(
image_path="data/MyFood. jpg",
user_json="data/my_user.json",

plate_diameter=20.0,
#+ BEhSE0E, ERARIME

print("Analysis Result:", result)

&

TRRHEAWT, RKOT LS mAmn2S4.

def analyze_food(
yolo_json: str = DEFAULT_YOLO_JSON,
user_json: str = DEFAULT_USER_JSON_PATH,
csv_path: str = DEFAULT_CSV_PATH,
nutr_map_path: str = DEFAULT_NUTR_MAP_PATH,
image_path: str = DEFAULT_IMAGE_PATH,
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pickle_path: str = DEFAULT_PICKLE_PATH,
word2vec_path: str = DEFAULT_WORD2VEC_PATH,
11lm_name: str = DEFAULT_LLM_NAME,
DEFAULT_CLIP_NAME,
DEFAULT_LORA_PATH,
plate_diameter: float = None,
output_graph: str = DEFAULT_OUTPUT_GRAPH,
hf token: str = None,
) —-> Dict[str, Any]

8.3 HNEHERASR
HRARAR S HUHR . FRATTRT LA E T £ M4

clip_name: str

lora_path: str

A FEA/N 4a-bit BhE FEEH =%
SmolLM2-360M =0.7GB  0.27GB ~61%  360M &% FP16 — 4-bit=260-290 MB
LoRA &Rt3% - SMB — =16, a=16
CLIP-ViT-B/32 ~0.34GB ~0.17GB ~50% JRB~338 MB
AEER R 2.3GB 2.3GB 0% Pickle %%

B gt 6.5MB 6.5MB 0% JSON A%,
Bt ~3.34GB  =2.75GB  ~18% EEBERE

Ffh 8.2: WA AT
Hitk, WFRMEN Y 2.75 GB NAFZEN], XERGARR G A HRE R sl

9 RIGRFIESRKRRE
9.1 EZHaRRM

L E BRI E Pk
° BRI BEEL . PEMRES, EEFAR
o RETTARXEFHEWAMANE R (HHIREA A HA)
o AYIMETIER T 22 RN E B
2. J G R
o HEMAFWMAETHERELERER
o GRA5 AP E SRR B SN
3. BRI E DA
o RRRALBIRNIE 7R
o RBIBHGE 5 kA7 23 ]

9.2 T RINEE

L ZEERMANRME
o MR YIRS 5 R
o 4if OCR JAIEHLF
o EEMANFN TR

2. BhEFEAHAMER
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o TR s R AR
o ZEJHPRE I, PROEFERG AL
o EFCX IR RS
3. MBEFRSM
o MR AR T
o s
o BYIHEAEHIER

10 &5ig

A IR T — R L. BRA s (BFEEM EE) iRE S I RS . RN
(YOLO) MERIMEHE, 456 2 A% (CLIP) « {FRK% (TF-IDF/Word2Vec) 5% b KAEA! (SmolLM2)
HIANES ., RESLI T NEYIE K B E F2 8 5 B

o HARMER: ¥ YOLO #iil. CLIP 4iif. TF-IDF#%& 558 LLM M454 . WS BNREMRKE, EF
B LI T SE AR ;
o FIRABRYY: P ACHTEARME R, ToTE AR A

o FIRULL: lid 4-bit BAL. LoRARM. PicklePHLAHIA, K BRI A I FEIS & F Shst il AT A R
I

BRENA—LRIRYE, (BRE TR SR8 R ATRRIR RSO0 LUCE R BRI H 2 58 % . RSB RE IR
ﬁﬁﬁ%%jh&ﬁAMH%@%E@%E%ﬁ&%ﬁo
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